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ONE-HUNDRED- A ND- THIR TV-EIGHTH  SESSION,  1891-92. 


COUNCIL. 

H.R.H.  THE  PRINCE  OF  WALES,  K.G.,  President  of  the  Society. 

The  Attorney-General,  M.P.,  Vice-President  and  Chairman  of  the  Council. 

Sir  Frederick  Bramwell,  Bart  , D.C.L.,  F.R.S.,  Vice-President  and  Deputy-Chairman  of  the  Council. 


H.R.H.  the  Duke  of  Edinburgh,  K.G.,  Vice-Pres. 

H.R.H.  the  Duke  of  Clarence  and  Avondale,  K.G., 
Vice-Pres. 

Sir  Frederick  Abel,  K.C.B.,  D.C.L.,  D.Sc.,  F.R.S., 
Vice-Pres. 

The  Duke  of  Abercorn,  C.B.,  Vice-Pres. 

William  Anderson,  F.R.S.,  D.C.L.,  Vice-Pres. 

Sir  Francis  Dillon  Bell,  K.C.M.G.,  C.B.,  Vice-Pres. 

Sir  George  Birdvvood,  K.C.I.E.,  C.S.I.,  LL.D.,  M.D., 
Vice-Pres. 

Sir  Edward  Birkbeck,  Bart.,  M.P.,  Vice-Pres. 

Major-Gen.  Sir  Owen  Tudor  Burne,  K.C.S.I.,  C.I.E., 
l ’>  ice- Pres. 

Michael  Carteighe. 

R.  Brudenell  Carter,  F.R.C.S.,  Vice-Pres. 

Lord  Alfred  S.  Churchill,  Vice-Pres. 

B.  Francis  Cobb,  Treasurer. 

Sir  Philip  Cunliffe-Owen,  K.C.B.,  K.C.M.G.,  C.I.E., 
Vice-Pres. 

Professor  James  Dewar,  M.A.,  F.R.S.,  Vice-Pres. 

Major-General  J.  F.  D.  Donnelly,  C.B.,  Vice-Pres. 


Sir  James  N.  Douglass,  F.R.S. 

Sir  Henry  Doulton,  Vice-Pres. 

James  Dredge. 

Francis  Elgar,  LL.D. 

James  Staats  Forbes,  Vice-Pres. 

Sir  Douglas  Galton,  K.C.B.,  D.C.L.,  F.R.S. , Vice- 
Pres. 

Thomas  Hawksley,  F.R.S.,  Vice-Pres. 

Alexander  B.  W.  Kennedy,  F.R.S. 

Charles  Malcolm  Kennedy,  C.B. 

John  Biddulph  Martin. 

George  Matthey,  F.R.S. 

John  Fletcher  Moulton,  Q.C.,  F.R.S. 

General  the  Right  Hon.  Sir  Henry  F.  Ponsonhy 
G.C.B.,  Vice-Pres. 

Wyndham  S.  Portal,  Vice-Pres. 

William  Henry  Preece,  F.R.S. 

Sir  Robert  Rawlinson,  K.C.B.,  Vice-Pres. 

Prof.  William  Chandler  Roberts-Austen,  C.B.,  F.R.S 
Sir  Owen  Roberts,  M.A.,  F.S.A.,  Treasurer. 

Sir  Saul  Samuel,  K.C.M.G.,  C.B. 


ASSISTANT  SECRETARY. 
Henry  B.  Wheatley,  F.S.A. 


SECRETARY. 

Sir  Henry  Trueman  Wood,  M.A. 

ACCOUNTANT. 
Howard  H.  Room. 


AUDITORS. 

J.  Oldfield  Chadwick  and  Son. 


SESSIONAL  ARRANGEMENTS. 


The  First  Meeting-  of  the  One  Hundred  and  Thirty-eighth  Session  of  the  Society  was 
held  on  Wednesday,  the  18th  November,  when  the  Opening  Address  was  delivered  by  the 
Attorney- General,  M.P.,  Chairman  of  the  Council.  The  following  arrangements  have 
been  made  for  the  four  meetings  before  Christmas  : — 

November  18. — The  Attorney-General,  M.P.,  Chairman  of  the  Council,  Opening  Address. 

>»  25- — Prof.  Silvanus  P.  Thompson,  F.R.S.,  “ Measurement  of  Lenses.”  Prof.  Carey 

Foster,  F.R.S.,  will  preside. 

December  2. — G.  H.  Robertson,  F.C.S.,  “Secondary  Batteries.”  W.  H.  Preece,  F.R.S.,  will  preside. 
>>  9- — James  Dredge,  “ The  World’s  Fair  at  Chicago,  1893.”  The  Attorney-General, 

M.P.,  will  preside. 

>>  — Prof.  Vivian  B.  Lewes,  “ Spontaneous  Ignition  of  Coal,  and  its  Prevention.” 
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For  meetings  after  Christmas  : — 

E.  Price  Edwards,  “Burning  Oils  for  Lighthouses  and  Lightships.” 

T.  Pridgin  Teale,  “ Dust,  and  How  to  Shut  it  Out.” 

General  Pitt  Rivers,  “ Typological  Museums.” 

T.  Anderson,  “Iceland.” 

I.  W.  Tones,  “ Artistic  Treatment  of  Jewellery  and  Personal  Ornament.” 

Sir  William  Wedderburn,  Bart.,  “Agricultural  Banks  for  India.” 

F.  W.  Edridge-Green,  M.D.,  “ The  Scientific  Value  of  Lovibond’s  Tintometer.” 
Dr.  J.  Augustus  Voelcker,  “The  Agricultural  Needs  of  India.” 

Lord  Lamington,  “ Travels  in  Indo-China.” 

William  Morris,  M.A.,  “ The  Woodcuts  of  Gothic  Books.” 

J.  W.  Willis  Bund,  “ The  Fisheries  Department,  its  Position  and  Prospects.” 
Caxtain  V.  Lovett  Cameron,  R.N.,  “The  Congo  State.” 


FOREIGN  AND  COLONIAL  SECTION. 

The  m eetings  of  this  Section  will  take  place  on  the  following  Tuesday  Afternoons,  at  Half 
past  Four  o’clock: — 

January  19,  February  16,  March  15,  April  5,  26,  May  24. 


INDIAN  SECTION. 

The  meetings  of  this  Section  will  take  place  on  the  following  Thursday  Afternoons,  at 
Half-past  Four  o’clock  : — 

January  21,  February  II,  March  3,  24,  April  28,  May  19. 


APPLIED  ART  SECTION. 

The  meetings  of  this  Section  will  take  place  on  the  following  Tuesday  Evenings,  at  Eight 
o’clock : — 

January  26,  February  23,  March  8,  29,  April  12,  May  17. 


CANTOR  LECTURES. 

These  lectures  will  be  delivered  on  the  following  Monday  Evenings,  at  Eight  o’clock  : — 

A.  P.  Laurie,  M.A.,  “ The  Pigments  and  Vehicles  of  the  Old  Masters.”  Three  Lectures. 

Lecture  I. — November  30. — A brief  account  of  fresco  painting  as  described  by  Cennino  Cennini,  and  of  the  preparation 
of  panels,  gesso  work  and  gilding  in  the  15th  century.  Also  a description  of  the  preparation  of  gilt  Spanish  leather. 
Lecture  II. — December  7. — The  pigments  used  in  the  15th  century,  and  their  preparation  and  properties,  with  some? 
account  of  the  methods  of  painting. 

Lecture  HI. — December  14. — The  mediums  used  by  the  Old  Masters,  in  tempera  and  oil  painting.  The  preparation  of 
the  oils  and  varnishes,  and  the  properties  of  the  same. 

Prof.  George  Forbes,  F.R.S.,  “ Developments  of  Electrical  Distribution.”  Four  Lectures. 
January  25,  February  1,  8,  15. 

Prof.  William  Robinson,  M.E.,  “The  Uses  of  Petroleum  in  Prime  Movers.”  Four 
Lectures. 

February  29,  March  7,  14,  21. 

Bennett  H.  Brough,  “ Mine  Surveying.”  Three  Lectures. 

March  28,  April  4,  n. 

Dr.  Percy  Frankland,  F.C.S.,  “ Recent  Contributions  to  the  Chemistry  and  Bacteriology 
of  the  Fermentation  Industries.”  Four  Lectures. 

May,  2,  9,  16,  23. 
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HOWARD  LECTURES. 

A Special  Course  of  Six  Lectures,  under  the  Howard  Bequest,  will  be  delivered  on  the 
following  Friday  Evenings,  at  Eight  o’clock  : — 

Prof.  W.  Cawthorne  Unwin,  F.R.S.,  “ The  Development  and  Transmission  of  Power  from 
Central  Stations.” 

February  5,  12,  19,  26,  March  4,  n. 


JUVENILE  LECTURES. 

Two  lectures,  suitable  for  a juvenile  audience,  on  “The  Three  States  ot  Matter,”  will  be 
delivered  by  Professor  J.  M.  Thomson,  F.C.S.,  on  Wednesday  evenings,  January  6 and  13* 
1892,  at  7 p.m. 


CHICAGO  EXHIBITION,  1893. 

The  Council  of  the  Society  has  been  appointed  a Royal  Commission  for  the  Chicago- 
Exhibition,  1893.  All  applications  for  space  in  the  British  Section,  and  all  inquiries  for  inform- 
ation about  the  Exhibition,  should  be  addressed  to  the  Secretary  of  the  Royal  Commission, 
Society  of  Arts,  Adelphi,  W.C. 


PROCEEDINGS  OF  THE  SOCIETY. 

Charter. — The  Society  of  Arts  was  founded  in  1754,  and  incorporated  by  Roya 
Charter  in  1847,  f°r  “The  Encouragement  of  the  Arts,  Manufactures,  and  Commerce  of  the 
Country,  by  bestowing  rewards  for  such  productions,  inventions,  or  improvements  as  tend  to  the 
employment  of  the  poor,  to  the  increase  of  trade,  and  to  the  riches  and  honour  of  the  kingdom  ; 
and  for  meritorious  works  in  the  various  departments  of  the  Fine  Arts  ; for  Discoveries,  Inven- 
tions, and  Improvements  in  Agriculture,  Chemistry  Mechanics,  Manufactures,  and  other  useful 
Arts ; for  the  application  of  such  natural  and  artificial  products,  whether  of  Home,  Colonial,  of 
Foreign  growth  and  manufacture,  as  may  appear  likely  to  afford  fresh  objects  of  industry,  and 
to  increase  the  trade  of  the  realm  by  extending  the  sphere  of  British  commerce  ; and  generally 
to  assist  in  the  advancement,  development,  and  practical  application  of  every  department  of 
science  in  connection  with  the  Arts,  Manufactures,  and  Commerce  of  this  country.” 

The  Session. — The  Session  commences  in  November,  and  ends  in  June.  The  number  of 
Meetings  held  during  the  Session  amounts  to  between  70  and  80. 

Ordinary  Meetings. — At  the  Wednesday  Evening  Meetings  during  the  Session  papers 
on  rubjects  relating  to  inventions,  improvements,  discoveries,  and  other  matters  connected  with 
the  A.rts,  Manufactures,  and  Commerce  of  the  country  are  read  and  discussed. 

Indian  Section. — This  Section  was  established  in  1869,  for  the  discussion  of  subjects 
connected  with  our  Indian  Empire.  Six  or  more  Meetings  are  held  during  the  Session. 

Foreign  and  Colonial  Section. — This  Section  was  formed  in  1874,  under  the  title  of  the 
African  Section,  for  the  discussion  of  subjects  connected  with  the  Continent  of  Africa.  It  was 
enlarged  in  1879,  so  as  t°  include  the  consideration  of  subjects  connected  with  our  Colonies  and 
Dependencies,  and  with  Foreign  Countries.  Six  or  more  Meetings  are  held  during  the  Session. 

Applied  Art  Section. — This  Section  was  formed  in  1886  for  the  discussion  of  subjects 
connected  with  the  industrial  applications  of  the  Fine  Arts.  Six  or  more  meetings  are  held 
during  the  Session. 

Cantor  Lectures. — These  Lectures  originated  in  1863,  with  a bequest  by  the  late  Dr. 
Cantor.  There  are  several  Courses  every  Session,  and  each  course  consists  generally  of  two 
or  more  Lectures. 

Additional  Lectures. — Special  Courses  of  Lectures  are  occasionally  given. 
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Juvenile  Lectures. — A short  Course  of  Lectures,  suited  for  a Juvenile  audience,  is 
delivered  to  the  Children  of  Members  during-  the  Christmas  Holidays. 

Admission  to  Meetings. — Members  have  the  right  of  attending  the  above  Meetings  and 
ILectures.  They  require  no  tickets,  but  are  admitted  on  signing  their  names.  Every  Member 
.can  admit  two  friends  to  the  Ordinary  and  Sectional  Meetings,  and  one  friend  to  the  Cantor 
.and  other  Lectures.  Books  of  tickets  for  the  purpose  are  supplied  to  the  Members,  but  ad- 
, -mission  can  be  obtained  on  the  personal  introduction  of  a Member.  For  the  Juvenile  Lectures 
special  tickets  are  issued. 

Journal  of  the  Society  of  Arts. — The  Journal , which  is  sent  free  to  Members,  is 
^published  weekly,  and  contains  full  Reports  of  all  the  Society’s  Proceedings,  as  well  as  a variety 
of  information  connected  with  Arts,  Manufactures,  and  Commerce. 

Examinations. — Examinations  are  held  annually  by  the  Society,  through  the  agency  of 
Local  Committees,  at  various  centres  in  the  country.  They  are  open  to  any  person.  The 
subjects  include  the  principal  divisions  of  a Commercial  Education,  Domestic  Economy,  and 
Music.  A Programme,  containing  detailed  information  about  the  Examinations,  can  be  had  on 
application  to  the  Secretary. 

Library  and  Reading-room. — The  Library  and  Reading-room  are  open  to  Members, 
who  are  also  entitled  to  borrow  books. 

Conversazioni  are  held,  to  which  the  Members  are  invited,  each  Member  receiving  a 
^eard  for  himself  and  a Lady. 


MEMBERSHIP. 

The  Society  numbers  at  present  between  three  and  four  tnousand  Members.  The  Annual 
Subscription  is  Two  Guineas,  payable  in  advance,  and  dates  from  the  quarter-day  preceding 
election  ; or  a Life  Subscription  of  Twenty  Guineas  may  be  paid. 

Every  Member  whose  subscription  is  not  in  arrear  is  entitled  : — 

To  be  present  at  the  Evening  Meetings  of  the  Society,  and  to  introduce  two  visitors  at  such 
meetings,  subject  to  such  special  arrangements  as  the  Council  may  deem  necessary  to  be 
made  from  time  to  time. 

To  be  present  and  vote  at  all  General  Meetings  of  the  Society. 

To  be  present  at  the  Cantor  and  other  Lectures,  and  to  introduce  one  visitor. 

To  have  personal  free  admissions  to  all  Exhibitions  held  by  the  Society  at  its  house  in  the  Adelphi- 
To  be  present  at  all  the  Society’s  Conversazioni. 

To  receive  a copy  of  the  Weekly  Journal  published  by  the  Society. 

To  the  use  of  the  Library  and  Reading-room. 

Candidates  for  Membership  are  proposed  by  three  Members,  one  of  whom,  at  least,  must 
sign  on  personal  knowledge  ; or  are  nominated  by  the  Council. 

All  subscriptions  should  be  paid  to  the  Secretary,  Sir  Henry  Trueman  Wood,  and  all 
Cheques  or  Post-office  Orders  should  be  crossed  “ Coutts  and  Company,”  and  forwarded  to  him 
at  the  Society’s  House,  John-street,  Adelphi,  London,  W.C. 


HENRY  TRUEMAN  WOOD,  Secretary. 
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CALENDAR  FOR  THE  SESSION. 

The  following  is  the  Calendar  for  the  Session  1891-92.  It  is  issued  subject  to  any 
necessary  alterations : — 


NOVEMBER , 1891. 

DECEMBER , 1891. 

JANUARY,  1892. 

FEBRUARY,  1892. 
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The  chair  will  be  taken  at  Eight  o’clock  at  each  of  the  Ordinary  Meetings,  the  Cantor 
Lectures,  Howard  Lectures,  and  the  Meetings  of  the  Applied  Art  Section. 

The  Meetings  of  the  Indian  and  the  Foreign  and  Colonial  Sections  will  commence  at  Half- 
past Four  o’clock. 

The  Annual  General  Meeting  will  be  held  at  Four  o’clock. 

The  Juvenile  Lectures  will  be  given  at  Seven  o’clock. 
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A meeting  of  the  Royal  Commission  was 
held  on  Wednesday,  November  19.  Present : 
The  Attorney-General,  M.P.,  in  the  chair; 
Sir  George  Birdwood,  K.C.I.E.,  C.S.I.,  LL.D., 
M.D.  ; Sir  Frederick  Bramwell,  Bart.,  D.C.L., 
F.R.S.;  Major-General  Sir  Owen  Tudor  Burne, 
K.C.S.I.,  C.I.E. ; Michael  Carteighe  ; B. 
Francis  Cobb  ; Sir  Philip  Cunliffe-Owen, 
K.C.B  , K.C.M.G.,  C.I.E.;  Prof.  James  Dewar, 
M.A.,  F.R.S. ; Major-General  J.  F.  D.  Don- 
nelly, C.B  ; James  Dredge  ; Francis  Elgar, 
LL.D.  ; Thomas  Hawksley,  F.R.S.;  A.  B.  W. 
Kennedy,  F.R.S. ; C.  M.  Kennedy,  C.B.; 
John  Biddulph  Martin  ; J.  Fletcher  Moulton, 
Q.C.,  F.R.S.;  General  the  Rt.  Hon.  Sir  Henry 
F.  Ponsonby,  G.C.B.  ; Wyndham  S.  Portal; 
W.  H.  Preece,  F.R.S.  ; Prof.  W.  C.  Roberts- 
Austen,  C.B.,  F.R.S.  ; Sir  Saul  Samuel, 
K.C.M.G.,  C.B.  ; with  Sir  Henry  Trueman 
Wood,  Secretary. 


APPLICATIONS  FOR  SPACE  IN 
THE  BRITISH  SECTION. 

The  Royal  Commission  are  now  prepared  to 
receive  applications  from  manufacturers  and 
others  desirous  of  taking  part  in  the  Exhibi- 
tion. 

Such  applications  must  be  made  upon  forms 
to  be  obtained  from  the  Secretary  of  the  Com- 
mission at  their  offices,  Society  of  Arts,  John- 
street,  Adelphi,  London,  W.C.  They  must  be 
sent  in,  properly  filled  up,  not  later  than 
February  29th,  1892,  and  addressed  to  the 
Secretary,  as  above. 

A prospectus  giving  particulars  of  charges 
for  space  and  further  information  can  be 
obtained  at  the  Society’s  offices. 


Proceedings  of  the  Society. 


FIRST  ORDINARY  MEETING. 

Wednesday,  November  18,  1891  ; the 

Attorney-General,  M.P.,  Chairman  of 
the  Council,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society 
Adams,  Prof.  Henry,  60,  Queen  Victoria-street,  E.C. 
Allen,  James  Mason,  n,  Gray’ s-inn-square,  W.C. 
Allport, William,  36,  Southampton-st.,  Strand,  W.C. 
Angelo,  Elliott,  Oriental  Club,  Hanover-square,  W. 
Askwith,  George  Ranken,  119,  St.  Georgek-square, 
S.W. 


Barnwell,  Richard,  Fairfield-works,  Govan,  near 
Glasgow. 

Basing,  Lord,  Hoddington-house,  Winchfield,  Hants. 

Beck,  William,  jun.,  3,  Glebe-place,  Stoke  Newing- 
ton, N. 

Bingley,  F.  S.  Norman,  M.A.,  Inner  Temple,  E.C  r 
and  Conservative  Club,  S.W. 

Bisset,  James,  Corsee-house,  Banchory,  N.B. 

Brevetor,  Ernest  Frederick,  Laburnums,  Grove-lane,. 
Stamford-hill,  N. 

Brown,  Frederick  Gordon,  17,  Finsbury-circus,  E.C.. 

Bury,  Henry,  M.A.,  5,  Palace  Court-mansions, 
Bayswater,  W. 

Cane,  Arthur,  Spring- vale,  Bush-hill-park,  Enfield. 

Cawston,  George,  Ascot  Wood-house,  Ascot 

Chandler,  Frederick  L.,  Lloyd’s,  Royal  Exchange, 
E.C. 

Cheetham,  Howard,  Carlton-chambers,  18,  St. 
Ann’s-street,  Manchester. 

Child,  Gilbert  William,  M.A.,  J.P.,  Cowley-house, 
Oxford. 

Cleeves,  Frederick,  East-hill,  Rotherham,  Yorks. 

Copland,  William  Wallace,  The  Waterworks, 
Sheerness. 

Corthell,  E.  L.,  205,  La  Salle  - street,  Chicago, 
Illinois,  U.S.A. 

Cruwys,  Robert,  465,  Brixton-road,  S.W. 

Cutler,  Thomas  William,  5,  Queen-square,  W.C. 

Danson,  John  Towne,  Grasmere,  Westmoreland. 

Dent,  Rev.  Charles,  76,  Westbourne-terrace,  W. 

Donald,  James,  92,  Anerley-park,  S.E. 

Elwes,  Henry  John,  Preston-house,  Cirencester. 

Finnemore,  Robert  Isaac,  J.P.,  Durban,  Natal, 
South  Africa. 

Fox,  Charles,  Roslin,  Rectory-road,  Beckenham, 
Kent. 

Franklin,  Henry  Abraham,  14,  St.  Quintin-aver.ue, 
North  Kensington,  W. 

Frost,  Robert,  B.Sc.,  8,  King’s  Bench-walk,  E.C., 
and  42,  Duke-street,  St.  James’s,  S.W. 

Gouraud,  Col.,  Little  Menlo,  Beulah-hill,  S.E. 

Graves,  Walter,  Winchester-house,  Old  Broad - 
street,  E.C. 

Greaves,  Joseph  Edward  Elsworth,  Engineering 
School  and  School  of  Science  and  Art,  Rochdale, 
Lancashire. 

Grice,  Tom  Edmund,  Belle-vue,  Tonbridge,  Kent. 

Gripper,  George,  J.P.,  Tottenham,  Middlesex. 

Harris,  Walter  H.,  12,  Kensington-gore,  S.W. 

Hay,  John,  it,  St.  Mary-axe,  E.C. 

Hill,  Frederick  Barker,  30,  Glengall-road,  Peckham, 
S.W. 

Hoblyn,  Richard  Armstrong,  79,  Priory-road,  West 
Hampstead,  N.W. 

Hogg,  Quintin,  5,  Cavendish-square,  W. 

Holt,  G.  Crompton,  Albion-house,  Congleton, 
Cheshire. 

Hunter,  William,  Cathay-house,  Eltham,  Kent. 

Husband,  John,  Moreton- lodge,  Mount  Pleasant- 
lane,  Upper  Clapton,  N.E. 

Hutt,  Alfred  Granger,  8,  Oxford-road,  Kilburn,  N.W. 
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I’ Anson,  E.  Blake  way,  M.A.,  7A,  Laurence  Pount- 
ney-hill,  E.C. 

Irvine,  Hugh  Alexander,  Moray-place,  Edinburgh. 

James,  Alfred,  157,  West  George-street,  Glasgow. 

Jones,  J.  Mortimer,  153,  Highbury  New-park,  N. 

Jones,  W.  Campbell,  32,  Bedford-row,  W.C. 

Kenward,  James,  280,  Hagley-road,  Birmingham. 

L’Aker,  Major  John,  Ascot-house,  Boscombe* 
Bournemouth,  Hants. 

Lamington,  Lord,  26,  Wilton-crescent,  S.W. 

Lee,  John  T.,  26,  Great  James-street,  Bedford-row> 
W.C. 

Leeson,  Rev.  Wilfrid  Nevill,  B.D.,  84,  Lancaster- 
gate,  W.,  and  New  University  Club,  S.W. 

Low,  Alexander  G.,  38,  Pembridge-villas,  Bayswater, 
W. 

McCormick,  Rev.  W.  T.,  St.  Matthew’s-vicarage, 
Brighton. 

McCormick,  Robert,  72,  Victoria-street,  S.W. 

Macnab,  Henry  Black,  1,  Queen  Victoria-street, 
E.C. 

Martin,  William,  Lambeth  Infirmary,  Brook-street, 
S.E. 

Meade,  General  Sir  Richard  John,  K.C.S.I.,  65, 
Queen’s-gate,  S.W. 

Mewburn,  George  Francis,  10,  Elm-park-gardens, 
S.W. 

Miles,  Colonel  Samuel  Barrett,  The  Residency, 
Oodeypore,  Rajputana. 

Millson,  Alvan,  Elmsleigh-house,  Paignton,  South 
Devon. 

Moore,  Alfred,  144,  Mile-end-road,  E.,  and  Whips 
Cross,  Walthamstow,  Essex. 

Moore,  Commander  William  Osborne,  R.N.,  8, 
Western-parade,  Southsea,  Hants. 

Muir,  Thomas,  24,  York-terrace,  Regent’s-park, 
N.W. 

Norris,  Walter  Henry,  Hertford. 

Oliverson,  Thomas,  2,  Hyde-park-gate,  South  Ken- 
sington, S.W. 

Phillipps,  Richard,  78,  Onslow-gardens,  S.W. 

Phillips,  Rev.  T.  Lloyd,  M.A.,  The  Abbey,  Becken- 
ham, Kent. 

Pilbrow,  James,  Belpi,  Worthing,  Sussex. 

Piper,  Charles  Welborne,  The  Craig,  Leyland-road, 
Lee,  S.E. 

Rawlinson,  Alfred  John,  Newton-le-Willows,  Lan- 
cashire. 

Reade,  Captain  Charles  Edward,  R.N.,  Rodley- 
house,  Willoughby-road,  Hampstead,  N.W. 

Richardson,  Edmund  William,  50,  Finsbury-square, 
E.C.,  and  Friern  Barnet,  Middlesex. 

Richmond,  William  Blake,  M.A.,  A.R.A.,  Beavor- 
lodge,  Hammersmith,  W. 

Rickett,  William  Richard,  Sunnyfield,  West-heath, 
Hampstead,  N.W. 

Riley,  William  Edward,  H.M.  Dockyard,  Devonport. 

Robinson,  Prof.  William,  M.E.,  University- college, 
Nottingham. 

Ryan,  W.  P.,  Ingram  - court,  Fenchurch  - street, 
E.C.,  and  Warrington -house,  Richmond,  Surrey. 


Sadler,  Colonel  James  Hayes,  H.B.M.  Consulate, 
Chicago,  U.S.A. 

Sandbach,  Henry,  129,  Mount-street,  W. 

Sanders,  Henry  C.,  Victoria  Works,  Victoria- 
gardens,  Notting-hill-gate,  W.,  and  Elm-lodge, 
Southall,  Middlesex. 

Sawyer,  Claude  Gustav,  Junior  Constitutional  Club, 
Regent-street,  S.W. 

Scott,  Rev.  Robert  Selkirk,  M.A.,  D.D.,  r6, 
Victoria-crescent,  Dowanhill,  Glasgow. 

Scrutton,  Alexander  James,  75,  Old  Broad-street, 
E.C. 

Sedgwick,  Frederick  Joseph,  72,  St.  Paul’s-road, 
Burdett-road.  E. 

Seidler,  Charles,  46,  Eyot-gardens,  Hammersmith, 
W. 

Seton-Karr,  Hey  wood  Walter,  Atherton  - grange, 
Wimbledon,  Surrey. 

Smiles,  Henry,  Tregenna,  Parkstone,  Dorset. 
Spielmann,  Marion  H.,  16,  Porchester  - terrace, 
Kensington-gardens,  W. 

Stephens,  Alfred,  3,  St.  Leonard’s- terrace,  Chelsea, 
S.W. 

Stephens,  Thomas  Walls,  Downe-house,  Richmond, 
Surrey. 

Stone,  Edward,  5,  Finsbury-circus,  E.C. 

Thomas,  John  Blount,  J.  P.,  179,  High-street, 
Southampton. 

Thorp,  William,  B.Sc.,  24,  Crouch  Hall-road, 
Crouch-end,  N. 

Verden,  Henry,  Cowley,  Middlesex,  and  14,  Great 
Winchester-street,  E.C. 

Walker,  William,  Longfield-house,  Trowbridge. 
Walls,  Edward  John,  44,  High-street,  Eccleston- 
square,  S.W. 

Warner,  William  Harding,  The  Birches,  Malvern- 
link,  Worcestershire. 

Williams,  Henry,  Norton-house,  79,  Down’s-park- 
road,  Clapton,  N.E. 

Williams,  Henry  W.,  Park-house,  Brentford, 
Middlesex. 

Williams,  Lieut. -Col.  Robert,  J.P.,  Bridehead,  Dor- 
chester. 

Wimshurst,  Henry  William,  16,  Thicket  - road, 
Anerley,  S.E. 

Worland,  Alderman  Henry,  55,  Barking  - road, 
Canning-town,  E. 

Young,  Prof.  Sidney,  13,  Aberdeen-terrace,  White 
Ladies’-road,  Bristol. 

The  Chairman  delivered  the  following 
ADDRESS. 

In  addressing  the  members  of  the  Society  of 
Arts  a second  time  as  Chairman  of  the  Council, 
I rejoice  to  be  able  to  congratulate  the  Society 
on  a most  successful  session.  The  session  of 
1890-91  produced,  as  in  my  address  of  last  year 
I expressed  the  hope  that  it  would,  papers  well 
worthy  of  the  Society  and  of  the  attention  of 
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the  members,  thus  maintaining  the  continuity 
of  record  to  be  found  in  the  Transactions  of  the 
Society  in  relation  to  .many  important  dis- 
coveries and  inventions. 

Before,  however,  referring  to  any  of  these 
subjects,  I must  refer  to  the  losses  by 
death  sustained  by  the  Society.  I am 
thankful  to  say  that  these  are  compara- 
tively few  in  number ; they  include  the 
names  of  the  Archbishop  of  York,  Lord 
Granville,  Sir  John  Hawkshaw,  Mr.  Loftus 
Perkins,  Leonard  C.  Wyon,  Mr.  Willoughby 
Smith,  Mr.  William  Hallowes,  James  Shirley 
Hibberd,  and  Mr.  William  A.  Barrett.  With 
regard  to  some  of  these  it  is  fitting  that  I 
should  add  a few  words  in  addition  to  the 
passing  enumeration  of  their  names.  The 
pressing  avocations  of  Dr.  Thompson,  the 
Archbishop  of  York,  had  prevented  him  during 
the  latter  years  of  his  life  from  taking  part  in 
the  progress  of  the  Society,  but  I am  glad  to 
record,  as  an  example  to  others,  that  he  was  the 
first  examiner  in  logic  and  mental  science  ap- 
pointed by  the  Council  in  the  year  i860,  and 
held  that  appointment  until  his  translation  to 
York. 

Lord  Granville  was  one  of  the  oldest  mem- 
bers of  the  Society,  and  was  for  many  years 
closely  connected  with  its  work.  He  was 
elected  a member  in  1848,  and  was  a Vice- 
President  from  1849  to  1872  ; he  again 
served  on  the  Council  from  1876  to  1880,  and 
from  1882  to  1885.  He  on  several  occasions 
presided  at  the  evening  meetings  of  the  Society, 
and  took  the  chair  at  the  centenary  dinner 
held  at  the  Crystal  Palace  in  the  year  1854.  I 
need  not  remind  members  present  that  he  was 
a Vice-President  of  the  Royal  Commission  for 
the  Great  Exhibition  of  1851,  and  Chairman  of 
the  Exhibition  of  1862,  and  as  late  as  the  year 
1868,  when  a very  important  conference  was 
held  under  the  auspices  of  the  Society  of  Arts 
on  the  subject  of  technical  education,  Lord 
Granville  showed  his  active  interest  in  the 
subject  and  delivered  a most  important  speech 
at  one  of  the  meetings  of  the  conference. 

In  Sir  John  Hawkshaw  the  country  has  lost 
one  of  its  most  distinguished  civil  engineers, 
and  the  Society  again  one  of  its  oldest  mem- 
bers. He  presided  on  many  occasions,  and 
took  an  active  part  in  the  discussions  at  the 
evening  meetings. 

In  reference  to  the  name  and  work  of 
Loftus  Perkins,  there  are  many  present  in  this 
room  who  were  well  acquainted  with  him 
and  his  work,  and  who  still  retain  a lively 
recollection  of  his  genial  manners,  affectionate 


disposition,  and  generous  character.  He  was 
a descendant  of  Jacob  Perkins,  an  American, 
who  spent  a large  portion  of  his  life  in  England, 
and  himself  took  out  no  less  than  nineteen 
patents  at  a time  when  each  patent  cost  ^200, 
and  who  received  a medal  from  the  Society  of 
Arts.  His  father,  Mr.  Angier  Mark  Perkins, 
also  a member  of  the  Society,  developed  a 
system  of  heating  by  high  - pressure  water, 
and  invented  the  fixed  and  portable  baking 
ovens  now  so  well  known  throughout  the 
whole  length  of  this  country.  Mr.  Loftus 
Perkins  inherited,  in  no  small  degree,  the  in- 
ventive genius  of  his  father  and  grandfather. 
He  undoubtedly  first  had  the  courage  to  use, 
as  it  proved,  with  perfect  safety,  steam  at  a 
pressure  which,  but  a few  years  before,  would 
have  been  regarded  as  being  beyond  control, 
and  in  any  description  of  the  modern  develop- 
ment of  the  steam-engine  the  work  of  Mr. 
Loftus  Perkins  must  receive  full  notice.  Nor 
were  his  talents  confined  to  this  subject  only. 
The  improved  ammonia  freezing  apparatus, 
fully  described  in  Mr.  Graham  Harris’s  course 
of  Cantor  lectures  on  “ Heat  Engines  other 
than  Steam,”  was  perfected  by  him.  He  died 
at  the  comparatively  early  age  of  fifty- seven, 
his  death  being  to  a great  extent  brought 
about  by  the  incessant  labour  entailed  upon 
him  in  working  up  his  inventions. 

Mr.  Leonard  Wyon  had  been,  from  the  year 
1852,  a member  of  the  Society.  He  was  the 
son  of  Mr.  William  Wyon,  R.A.,  the  chief 
engraver  to  the  Mint.  For  many  years  he 
designed  and  produced  all  the  medals  of  this 
Society,  and  his  name,  and  that  of  his  father, 
will  long  be  connected  with  the  art  of  engraving 
and  modelling  in  metal. 

The  last  of  the  names  which  time  permits 
me  to  notice  is  that  of  William  Alexander 
Barrett,  who  has  for  the  last  twelve  years 
acted  as  the  Society’s  examiner  in  music.  I 
will  not  refer  to  the  numerous  works  of  Mr. 
Barrett,  or  to  his  association  with  many  dis- 
tinguished men  in  the  development  of  musical 
education  in  this  country.  Those  who  re- 
member his  lectures  on  old  English  music, 
and  the  charming  illustrations  by  which  they 
were  accompanied,  will  feel,  I am  sure,  that 
these  few  words  of  regret  for  his  loss  find 
a fitting  place  in  the  address  of  the  Chairman 
of  the  Council  of  the  Society. 

I now  turn  to  a point  of  a pleasurable 
character,  and  that  is  to  remind  you  that  the 
Albert  Medal  for  the  year  1891  was  presented, 
by  the  selection  of  our  President,  H.R.H.  the 
Prince  of  Wales,  on  the  recommendation  of 
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the  Council,  to  Sir  Frederick  Abel.  On  the 
present  occasion,  and  in  his  presence,  I 
cannot  enlarge  on  the  services  which  gained 
for  Sir  Frederick  this  well  earned  and  honestly 
merited  distinction  ; but  all  who  have  known 
Sir  Frederick’s  work,  and  who  know  the 
self-denying  life  that  he  has  passed  in  con- 
nection with  his  public  services,  will  feel 
that  amongst  the  many  distinguished  men 
whom  this  Society  has  been  able  to  honour 
with  the  medal — which  is  regarded  by  all  who 
receive  it  as  one  of  the  greatest  honours  that  a 
scientific  man  can  receive — there  has  been  no 
more  v/orthy  recipient  of  it  than  Sir  Frederick 
Abel. 

It  will  be  in  the  recollection  of  those  who 
were  good  enough  to  attend,  or  to  read  my 
observations  last  year,  that  I at  considerable 
length  pointed  out  how  there  would  be  found 
in  the  papers  from  time  to  time  read  before  the 
Society  of  Arts  an  almost  complete  history  of 
various  inventions,  from  their  earliest  concep- 
tion to  their  ultimate  development.  Further 
consideration  and  experience  has  led  me  to 
ascertain  that  I by  no  means  exhausted  or  did 
full  justice  to  the  work  of  this  Society  from  that 
point  of  view  ; and  were  it  possible  to  devote 
time  to  the  elaboration  of  that  subject,  a most 
interesting  anduseful  paper  might  be  prepared, 
indicating  particular  dates  at  which  the  various 
steps  of  invention,  which  have  been  so  rapid 
during  the  present  century,  took  place.  As, 
however,  there  are  other  subjects  upon  which 
it  is  of  more  importance  that  I should  occupy 
your  attention  this  evening,  I propose  to  bestow 
only  a very  short  period  of  the  time  allotted  to 
me  upon  the  subject,  to  which  I have  already 
referred.  In  connection,  however,  with  the 
work  of  this  Society  I shall  later  on  this  evening 
have  to  present  medals  to  those  who  have 
rendered  distinguished  service  to  the  Society 
and  its  members  by  the  merit  of  the  papers 
which  have  been  read  during  the  last  session, 
and  I therefore  desire  for  a few  moments  to 
supplement  my  address  of  last  year  by  one  or 
two  further  illustrations  founded  upon  those 
papers. 

There  was  read  in  the  autumn  of  1890  a 
most  valuable  paper  by  Messrs.  Green,  Cross, 
and  Bevan,  on  “Photography  in  Aniline 
Colours,’’  in  respect  of  which  the  Society 
awarded  one  of  their  silver  medals.  It  is 
interesting  to  note  a fact,  which  escaped  my 
attention  last  year,  that  in  the  year  1839  the 
silver  medal  of  the  Society  was  presented  to 
Mr.  J.  T.  Cooper  for  his  method  of  preparing 
paper  for  photographic  drawings.  Closely 


connected  to  this  is  the  subject  of  the  paper 
of  Professor  J.  G.  Hummel,  on  “ Fast  and 
Fugitive  Dyes.”  From  its  foundation,  the 
Society  has  shown  a keen  interest  in  the  im- 
proved production  of  dyes.  Among  the  earliest 
premiums  awarded  were  some  in  respect  of  the 
growth  of  madder  in  this  country  and  the  dis- 
covery of  cobalt;  and  in  the  first  extant  volume 
of  Transactions,  published  in  the  year  1783,  it 
is  announced  that  English  madder,  produced 
largely  in  consequence  of  the  encouragement 
and  awards  offered  by  the  Society  of  Arts,  was 
found  as  good,  at  least,  if  not  better,  than  any 
imported.  And,  again,  in  the  year  1871,  a 
most  valuable  series  of  Cantor  lectures  was 
delivered  by  Dr.  Crace  Calvert  on  “ Dyes  and 
Dye  Stuffs  other  than  Aniline.” 

Dealing  with  the  artistic  division  of  the 
Society’s  work,  I have  to  notice  two  very  remark- 
able papers,  the  merit  of  which  in  my  judgment 
stands  very  high  among  the  communications 
made  to  the  Society.  I refer  to  the  papers  of 
Mr.  A.  P.  Laurie  on  the  “ Durability  of  Pictures 
Painted  with  Oils  and  Varnishes,”  and  that 
of  Mr.  William  Simpson  on  the  subject  of 
“Lithography.”  As  early  as  1786,  a Miss 
Greenland  brought  before  the  Society  a com- 
munication respecting  the  desirability  of  a 
substituted  vehicle  for  colours  in  the  place  of 
oil.  This  paper  will  be  found  in  the  5th  vol. 
of  the  Transactions  of  the  Society.  She  re- 
ceived a gold  palette  for  her  painting  in  wax, 
in  accordance  with  the  description  as  given 
in  the  Transactions;  and,  in  1797  and  1801, 
Timothy  Sheldrake  communicated  to  the 
Society  papers  “ On  the  Nature  and  Prepara- 
tion of  Drying  Oils  for  Painting  Pictures  ; ” in 
respect  of  which  paper  the  silver  palette  was 
twice  awarded  to  him  by  the  Society.  It  is 
further  interesting  to  notice  that  the  dis- 
tinguished artist,  Mr.  Holman  Hunt,  who  pre- 
sided on  the  occasion  of  the  reading  of  Mr. 
Laurie’s  paper,  read  in  the  year  1880  a very 
valuable  paper  on  the  “ Present  System  of 
obtaining  Materials  in  use  by  Artist  Painters,” 
for  which  the  Society’s  silver  medal  was 
awarded  to  him.  I have  not  by  any  means 
exhausted  the  list  in  connection  with  this  sub- 
ject, but  I have  indicated  again  the  continuity 
of  interest  evinced  by  the  Society  in  this 
branch  of  art. 

With  reference  to  Mr.  William  Simpson’s 
paper  on  “ Lithography,”  in  the  year  1819  the 
gold  medal  of  the  Society  of  Arts  was  presented 
to  Senefelder  for  his  discovery  of  lithography ; 
and  it  is  recorded  that  he  was  so  much  gratified 
at  the  award'  that  one  of  his  lithographic 
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presses  was  presented  to  the  Society.  Medals 
were  subsequently  awarded  to  Hulmandel  and 
Joseph  Netherclift,  and  in  1847  a collection  of 
specimens  illustrative  of  the  progress  of  litho- 
graphic art  in  England  was  exhibited  in  the 
rooms  of  the  Society.  If  Mr.  William  Simpson 
be  right  in  the  argument  of  his  paper,  that 
lithography  may  be  termed  a finished  chapter 
of  illustrative  art,  it  is  not  an  exaggeration  to 
say  that  every  important  step  in  its  progress 
has  been  fostered  and  encouraged  by  the 
action  of  the  Society  of  Arts.  I shall  have 
occasion  to  refer  again,  later  in  the  evening, 
to  this  subject  in  connection  with  the  pleasing 
duty  which  is  imposed  upon  me  of  presenting 
the  medals,  and  I pass  from  it  now,  commend- 
ing it  again  earnestly  to  those  who  have  the 
power  and  inclination  to  collect  for  the  in- 
formation of  their  brother  members  a record 
of  progress  and  invention  in  any  particular 
subject-matter. 

I have  every  reason  to  hope  that  the 
coming  sessions  of  the  Society  of  Arts  will  be 
worthy  of  those  that  have  gone  before,  and 
that  the  papers  likely  to  be  communicated 
and  read  to  the  various  meetings  will  be  at 
least  of  as  much  public  interest,  and  contain 
as  valuable  information,  as  any  preceding 
series.  And  I would  commend  to  the 
members  of  the  Society  the  extreme  import- 
ance of  attending  at  the  meetings,  in  order 
that  an  effective  discussion  and  criticism  may 
follow  the  reading  of  papers  in  which  matters 
of  public  interest,  or  the  development  of  in- 
ventions, are  discussed. 

There  is  one  other  branch  of  the  Society’s 
work  to  which  time  will  only  permit  me  to  give 
very  passing  notice,  and  that  is  the  subject  of 
Examinations.  I need  not  remind  my  hearers 
that  the  interest  which  has  been  from  time  to 
time  evinced  in  these  examinations,  or  of  the 
interest  with  which  they  have  been  supported 
by  the  public  ; but  the  figures  for  the  last  few 
years  are  exceedingly  encouraging.  Since  the 
year  1885,  that  is  to  say,  in  the  seven  years 
from  1885  to  1891  inclusive,  the  number  of 
papers  worked  in  the  examinations  has  doubled, 
z.e.,  there  were  1,313  in  1885,  and  2,667  in 
1891.  I wish  also  to  call  attention  to  the 
improved  standard  of  those  who  competed  at 
these  examinations;  for,  whereas  in  the  year 
1890,  out  of  2,474,  205  first-class  certificates — 
in  itself  a very  high  average — were  awarded 
by  the  examiners,  in  the  year  1891  no  less 
than  295,  that  is  to  say,  nearly  15  per  cent,  of 
those  who  sent  in  papers  obtained  first-class 
certificates.  I am  quite  certain,  from  the 


communications  I have  from  time  to  time 
received  with  reference  to  these  examinations, 
that  they  form  a most  useful  part  of  the  work 
of  this  Society,  and  one  which  strongly  merits 
encouragement. 

I now  approach  a subject  of  great  interest 
to  the  Society,  and  which  in  one  sense  forms  a 
novel  feature  in  our  proceedings  to-day.  I 
have  to  announce  that  Her  Most  Gracious 
Majesty  has  been  pleased  to  appoint  the 
President,  Vice-Presidents,  and  Council  of  the 
Society  of  Arts,  a Royal  Commission  for 
the  International  Exposition  which  is  to  be 
held  at  Chicago  in  the  year  1893.  I need 
scarcely  say  that  the  Council  regard  this, 
and  I think  the  members  of  the  Society 
will  agree,  as  a very  high  compliment  to 
the  Society  and  a most  gracious  tribute  to 
its  work ; and  I shall,  before  I close  my  ob- 
servations, appeal  to  all  present,  and  to  the 
members  of  the  Society  in  all  parts  of 
the  world,  to  render  their  assistance  to  the 
utmost  of  their  power  in  justifying  the 
selection  so  graciously  made.  It  is  not,  how- 
ever, unfitting  that  on  such  an  occasion,  and 
in  view  of  such  a fact,  I should  make  a few 
observations  upon  the  subject  of  exhibitions  of 
the  kind,  and  should  also  recall  to  the  mem- 
bers of  the  Society  of  Arts  the  part  that  the 
Society  has  played  in  previous  exhibitions.  It 
is  not  saying  too  much  to  assert  that  the 
founders  of  the  Society  of  Arts,  or  those  who 
controlled  its  operations  during  the  earliest 
periods  of  its  existence,  were  the  inventors  of 
industrial  exhibitions.  Many  suggestions  have 
been  made  as  to  the  first  origin  of  exhibitions 
of  this  class,  but  I doubt  if  it  is  possible  to 
discover  their  absolute  origin.  Sir  Theodore 
Martin,  in  his  “Life  of  the  Prince  Consort,” 
traces  them  back  to  the  mediaeval  fairs,  and 
especially  the  fairs  at  Frankfort.  The  idea  is 
ingenious,  but  I think  it  will  be  found  that  fairs 
were  general  throughout  Europe  at  a much 
earlier  period  than  the  16th  century,  and  that 
they  had  little  in  common  with  the  class  of  ex- 
hibitions to  which  I am  about  to  refer.  The 
French  have  claimed  that  the  idea  of  industrial 
exhibitions  originated  with  them,  and,  un- 
doubtedly, in  the  year  1798,  the  then  Minister 
of  the  Interior  conceived  and  published  the 
idea  of  annual  public  exhibitions  of  the  pro- 
ducts of  French  industries,  and  in  September 
of  that  year  such  an  exhibition  was  actually 
held  in  Paris.  But,  according  to  the  report 
of  the  Paris  Exhibition  of  1889,  which  has 
recently  been  published,  this  had  been  pre- 
ceded by  an  industrial  exhibition  held  at 
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Prague  in  the  year  1791.  The  French  in- 
dustrial exhibitions  were  carried  out  for  some 
years,  and  it  is  certain  that  their  success 
had  some  part  in  suggesting  the  idea  of  the 
great  International  Exhibition  of  1851.  But  it 
must  be  remembered  that  the  French  exhibi- 
tions were  distinctly  national,  and  therein 
lay  the  great  difference  between  the  Exhibi- 
tion of  1851  and  subsequent  exhibitions,  and 
those  which  had  preceded  them.  Strangely 
enough,  a proposal  in  the  year  1849  that  the 
French  Exhibition  of  that  year  should  be  inter- 
national was  rej ected,  and  it  affords  marked  tes- 
timony to  the  foresight  of  our  then  President, 
the  late  Prince  Consort,  that  in  the  same  year 
when  asked  by  Mr.  Cole  as  to  whether  he  thought 
the  British  Exhibition  shonld  be  national  or 
international,  the  Prince  replied  at  once 
‘‘‘International,  certainly.”  The  minute, 
corrected  in  his  Royal  Highness’s  own  hand- 
writing, is  in  the  possession  of  the  Society. 
But  simultaneously  with  the  development  of 
exhibitions  in  France,  the  first  idea  had  been 
taking  root  and  suddenly  grew  in  this  country. 
I believe  the  first  exhibition  of  pictures  was 
that  held  in  the  Louvre  in  the  year  1699.  The 
first  exhibition  in  England  was  in  the  rooms  of 
this  Society  in  the  year  1761.  It  was  under 
the  management  of  the  Society,  and  the  first 
•of  a series  held  under  its  direction,  out  of 
which  series  grew  the  annual  exhibition  of  the 
Royal  Academy.  Again  the  distinction  of 
the  initiation  of  the  first  exhibition  of  an  indus- 
trial character  may  certainly  be  claimed  by 
this  Society,  for  one  was  held  in  its  rooms 
in  the  year  1761,  when  the  machines  which 
had  gained  prizes  from  the  Society  were 
exhibited,  and  from  that  may  be  traced  the 
regular  series  of  the  exhibitions  of  inventions  of 
select  specimens  of  British  manufactures, 
which,  as  developed  in  the  year,  1846  were  the 
immediate  precursors  of  the  great  Exhibition 
of  1851. 

In  my  opinion  the  1851  Exhibition  was  the 
result  of  two  distinct  influences,  the  one 
emanating  from  France  and  the  other  which, 
under  the  auspices  of  this  Society,  had  been 
developed  in  this  country.  I do  not  wish 
to-night  to  repeat  the  history  which  should  be 
well  known  to  every  member  of  this  Society. 
I mean  the  part  played  by  its  President,  Vice- 
Presidents,  Council,  and  members  in  the 
original  proposal,  and  in  the  subsequent  suc- 
cessful carrying  out  of  that  great  first  inter- 
national exhibition.  I have  lately  perused 
again  the  minutes  of  the  years  1845  and  1849, 
which  establish  beyond  all  question  that  the 


idea  of  that  great  exhibition  originated  with 
members  of  this  Society,  was  discussed  in  a 
practical  manner  on  many  subsequent  occa- 
sions, and  that  the  ultimate  plan  was  the 
development  of  the  resolution  and  action 
taken  by  the  Society  and  its  members.  How 
thoroughly  the  idea  was  taken  up  by  the 
President,  the  late  Prince  Consort,  and  how 
much  his  decision  that  the  exhibition  should 
be  international,  in  the  interest  that  he 
throughout  evinced  in  the  whole  proceedings 
led  to  its  success,  has  been  well  told  else- 
where. 

When,  in  the  year  1862,  the  time  seemed  ripe 
for  another  exhibition,  it  was  the  Society  of 
Arts  which  again  took  up  the  proposal,  and 
by  the  establishment  of  a large  guarantee 
fund,  rendered  its  realisation  possible.  And 
with  the  series  of  exhibitions  suggested  by  Sir 
Henry  Cole  in  place  of  the  third  great  inter- 
national exhibition,  which  series  commenced 
in  1871  and  lasted  until  1874,  the  Society  was 
closely  connected.  It  published  the  reports, 
its  Journal  was  the  official  organ,  and  on  many 
occasions  the  Exhibition  Committees  were  ap- 
pointed by,  and  did  their  work  through,  the 
agency  of  the  Society.  With  the  more  recent 
exhibitions  held  at  South  Kensington,  it  has 
had  an  equally  close  connection.  The  com- 
mittee meetings  of  the  Executive  Councils  of 
the  Health  and  Inventions  Exhibitions  were 
held  at  these  rooms,  and,  with  the  permission 
of  the  Council,  the  Secretary  of  the  Society 
was  allowed  to  undertake  important  duties  in 
connection  with  the  executive  department  of 
both  exhibitions.  With  regard  to  the  Colonial 
and  Indian  Exhibitions,  the  Society  undertook 
the  duty  of  preparing  the  published  reports, 
and  its  members  were  actively  engaged  in  the 
work  of  the  various  sections.  Nor  is  it  in 
exhibitions  in  England  alone  that  the  Society 
has  taken  its  share.  Its  assistance  rendered 
to  the  Commissioners  of  the  Vienna  Exhibition 
in  the  year  1873  is  acknowledged  in  the  report ; 
and  it  inaugurated  a movement  for  sending 
artisan  reporters  to  the  Paris  Exhibitions,  both 
of  1867  and  again  in  1878,  on  each  occasion 
publishing  a most  useful  and  valuable  series 
of  reports  as  to  the  result  of  these  visits. 

I may  be  pardoned  if  for  one  moment  I 
venture  to  suggest  that  my  colleagues  on  the 
Council  are  entitled  to  the  confidence  of  the 
Society,  and  are  fully  qualified  to  perform 
those  important  duties  which  are  necessary  to 
be  performed  in  order  to  secure  efficient  repre- 
sentation of  British  interests  at  the  coming 
exhibition.  If  any  one  should  have  a doubt 
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on  this  matter  I would  only  refer  him  to  the 
list  of  names.  There  is  no  higher  authority 
on  this  subject  than  Sir  Philip  Cunliffe-Owen. 
Sir  Edward  Birkbeck  and  Sir  Frederick 
Bramwell  acted  as  the  most  efficient  chairmen, 
the  one  of  the  Fisheries  Exhibition  and  the 
other  of  the  Exhibition  of  Inventions  and 
Music,  while  the  Duke  of  Abercorn  acted  as 
vice-chairman  of  both  the  Health  and  the 
Inventions  Exhibitions.  In  fact,  I think  it 
may  fairly  be  said  that  there  is  scarcely  one 
of  the  members  of  the  Council  of  the  Society 
of  Arts  who  has  not  been  personally  connected 
with  the  active  work  of  exhibitions. 

And  now  I would  for  a few  moments  occupy 
your  time  by  a reference  to  the  coming  exhibi- 
tion in  Chicago,  the  duties  of  the  Society  in 
relation  to  it,  and  the  advantages  which  the 
Council  believe  are  likely  to  result  to  the  British 
people  from  and  through  an  efficient  repre- 
sentation there.  After  the  extraordinary 
success  of  the  French  Exhibition  of  1889,  it 
was  thought  by  many  that  no  other  inter- 
national exhibition  could  equal,  far  less 
eclipse,  that  magnificent  display.  Now  there 
is,  in  fact,  no  finality  in  these  matters. 
Speaking  of  the  French  Exhibition  of  1867, 
the  late  Sir  Henry  Cole,  in  his  report,  ex- 
pressed the  distinct  opinion  that  it  would  be 
impossible  to  surpass  it ; and  that  it  would  be 
never  worth  while  any  more  to  try  and  hold  a 
single  great  exhibition ; and  yet  no  one  will 
deny  that  the  Exhibition  of  1889,  from  the 
point  of  view  of  interest,  far  surpassed  its  pre- 
decessor. 

America,  however,  knows  no  such  word  as 
finality;  and  the  citizens  of  the  United  States 
would  be  unworthy  of  the  traditions  of  their 
immediate  forefathers  had  they  allowed  the 
challenge  to  have  remained  unmet,  that  they 
could  not  equal,  and,  probably  surpass,  the 
efforts  of  other  nations.  Accordingly,  the 
occasion  of  the  400th  anniversary  of  the  dis- 
covery of  America  by  Columbus  was  taken  as 
the  occasion  for  the  holding  of  a great 
Exhibition  in  America. 

I am  here  almost  tempted,  parenthetically, 
to  make  an  observation.  You  will  of  course 
note  that  I am  leading  up  to  an  appeal  to  the 
members  of  the  Society  of  Arts  to  interest 
themselves,  for  reasons  which  I will  in  a few 
words  venture  to  put  before  you,  in  the  great 
Exhibition  to  be  held  in  Chicago  in  1893.  Do 
not  for  one  moment  suppose  that  I mean  to 
suggest  that  we  here  in  the  old  country,  in 
Great  Britain,  have  attained  finality  in  this 
matter.  I look  forward  with  hope  to  an  Exhi- 


bition, not  many  years  hence,  which  may  take 
place  again  on  some  spot  in  the  vicinity  of 
this  great  metropolis,  in  which  all  previous 
exhibitions  elsewhere  in  the  world  may  also  be 
rivalled  or  surpassed.  That  is  a subject  which 
will  be  dealt  with  I trust  by  some  future 
Chairman  of  Council,  and  I will  not  deprive 
him  of  the  pleasure  of  having  an  unbroken 
and  undisturbed  field. 

Into  the  discussion  as  to  the  place  to 
be  chosen  I will  not  here  enter,  as  it  belongs 
to  the  region  of  past  history,  the  discussion 
of  which  is  not  of  any  particular  advan- 
tage to  members  of  the  Society.  Suffice 
it  is  to  say  that  between  the  rival  claims  of 
New  York,  St.  Louis,  and  Chicago,  I may  be 
allowed  to  express  the  opinion  that  the 
American  people  have  exercised  a very  wise 
discretion  in  recognising  the  enormous  advan- 
tages of  the  position  of  Chicago  ; and  a firm 
belief  that  every  feeling  of  rival  interest  has 
long  since  disappeared,  and  that  the  people  of 
America  have  determined  that  the  World's 
Columbian  Exhibition  of  1893  shall  be,  in  every 
sense  of  the  word,  the  greatest  international 
exhibition  the  world  has  ever  seen. 

During  the  vacation  the  Council  have  sent 
their  Secretary,  Sir  Henry  Trueman  Wood, 
who  has,  as  you  all  know,  a very  large 
experience  of  exhibitions,  in  company  with 
Mr.  Dredge,  a member  of  the  Council,  in 
a visit  to  Chicago,  in  order  to  obtain  the 
best  information  upon  all  matters  of  interest 
to  exhibitors  or  others  likely  to  visit  the 
exhibition  in  1893,  and  I would  refer  the 
members  of  the  Society  to  the  very  excellent 
paper  read  by  Mr.  Dredge,  in  the  course  of 
last  session,  and  the  equally,  or  I think  I 
may  say  the  still  more  valuable  report  of 
Mr.  Dredge  and  Sir  Henry  Wood,  which 
appeared  in  the  Journal  of  the  Society 
on  the  23rd  of  October  last.  I have  also 
the  gratification  of  being  able  to  announce 
that  the  subject  is  to  receive  still  fur- 
ther notice  in  a paper  to  be  read  by  Mr. 
Dredge  on  Wednesday,  December  9th  next. 
For  myself,  I would  only  say  that  situate  as 
Chicago  is,  as  the  centre  of  a numerous  popu- 
lation, the  focus  and  terminus  of  nearly  every 
great  railway  from  every  quarter  of  the  States, 
the  principal  port  on  the  great  lake  and  canal 
system  of  America  in  connection  with  the 
Mississippi  and  the  Gulf  of  Mexico,  I do  not 
see  how  it  is  possible  that  any  better  site  for  a 
successful  exhibition  could  have  been  chosen. 

With  regard  to  the  Exhibition  itself,  as  I 
have  already  said,  I do  not  wish  to  repeat  what 
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can  be  gathered  with  greater  advantage  from 
the  paper  and  report  to  which  I have  alluded; 
but  it  may  be  of  interest  to  my  hearers  to 
know  that  Jackson-park,  in  which  the  Exhibi- 
tion is  to  be  held,  is  almost  as  large  as  Hyde- 
park,  and  that  the  whole  of  its  vast  area  will 
be  devoted  to  buildings  appropriated  to  the 
various  purposes  of  the  Exhibition.  Much 
more  I could  add  with  reference  to  the  pro- 
gress of  the  buildings,  the  accommodation 
to  be  afforded,  and  other  particulars  respect- 
ing the  Exhibition,  but  upon  those  subjects 
I recommend  the  attention  of  all  to  the 
publications  of  the  Commission  and  to  the 
papers,  in  which  full  particulars  can  be 
found,  but  on  behalf  of  the  Commission  I 
would  earnestly  appeal  to  the  members  of  the 
Society  to  consider  the  extreme  importance 
to  British  subjects  and  British  industry,  that 
the  manufactures  and  art  productions  of  the 
United  Kingdom  and  the  British  Empire  should 
be  worthily  represented. 

Chicago  will  be  visited  not  only  by  Americans 
and  citizens  and  residents  in  the  United  States, 
but  by  the  merchants  and  industrial  classes  of 
all  nations.  There  is  no  doubt  whatever  that 
enormous  numbers  of  visitors  will  come  from 
South  America.  Efforts  have  been  made  by 
American  traders,  and  possibly  by  the 
American  Government — efforts  which,  from 
their  point  of  view,  we  must  regard  as  legiti- 
mate, to  divert  to  the  United  States  some 
portion  of  the  great  trade  which  has  existed  for 
so  many  years  between  South  America  and 
England.  Americans,  not  unnaturally,  con- 
sider that  the  Exhibition  will  afford  an  op- 
portunity for  furthering  this  policy  ; but, 
if  so,  of  what  immense  importance  it  is 
that  to  these  South  American  visitors  should 
be  shown  the  fact,  by  ocular  demonstra- 
tion, that  the  manufactures  and  products  of 
British  commercial  industry  maintain  their 
position  of  equality,  and,  in  many  cases,  of 
superiority.  Again,  the  opening  up  of  routes 
to  the  West  will  undoubtedly  lead  to  very 
large  numbers  of  Australians,  Chinamen,  and 
Japanese  visiting  the  Exhibition,  and  it  is 
obvious  that  a defective  exhibition  of  British 
industry  must  have  the  effect  of  losing  for 
British  trade  custom  and  prestige  in  those 
countries.  In  the  race  for  success  one  cannot 
blame  those  who  fight  for  themselves,  and  it 
must  be  remembered  that  a fine  display  of 
British  goods  would  attract  custom  not  only 
to  the  particular  exhibiting  firms,  but  to  British 
industries  generally  ; and  it  is  for  this  reason 
that  I would  commend  to  the  consideration  of 


exhibitors  the  importance  of  forming  collective 
exhibits  representing  the  various  branches  of 
the  industries  of  these  countries. 

I may  be  asked  what  class  of  exhibits  will 
specially  appeal  to  visitors  to  this  Exhibition. 
I would  reply,  any  of  those  productions  which 
conduce  to  the  happiness,  comfort,  health,  and 
amusement  of  civilised  races.  At  Chicago  and 
in  many  great  cities  of  the  West,  there  is  rapidly 
springing  into  existence  a wealthy  class  who 
are  only  beginning  to  acquire  the  ideas  of 
luxury  and  refinement.  Large  and  magnifi- 
cent houses  are  the  natural  outcome  of  the 
successful  career  of  the  traders  in  these  young 
cities.  From  the  point  of  view  of  artistic 
decoration,  they  must  turn,  or  be  led  to  the 
cultivated  and  developed  tastes  of  the  older 
European  nations  ; and  the  same  observation 
applies,  in  a marked  degree,  to  the  exhibition 
of  works  of  art.  The  British  school  of  paint- 
ing is  far  less  known  in  America  than  it 
deserves  to  be — much  less  than  the  French 
school — and  there  are  hundreds,  nay,  thou- 
sands, who  are  willing  and  likely  to  expend 
large  amounts  in  pictures  and  works  of  art, 
both  for  the  decoration  of  their  own  houses, 
and  also  for  the  ornamentation  of  public  build- 
ings ; and,  with  the  little  scope  and  market 
that  now  exists  in  the  United  Kingdom  for  the 
productions  of  English  art — though  this  may 
be  considered  as  putting  the  matter  on  rather 
a low  platform — I earnestly  commend  to  those 
interested  in  the  arts  of  this  country — both 
painting,  sculpture,  and  drawing — the  import- 
ance of  the  British  nation  being  well  repre- 
sented in  the  Art  Section.  That  the  British  ex- 
hibitors at  Chicago  will  be  welcomed  in  a way 
in  which  they  would  be  received  in  no  other 
country  in  the  world  is  certain.  Despite  what 
may  be  said  to  the  contrary,  there  is  no  country 
where  Englishmen  are  so  cordially  welcomed  or 
so  well  treated  as  in  America,  and  no  country 
in  which  English  opinion,  or  the  action  of 
England,  is  so  carefully  watched  or  so  highly 
regarded.  I am  in  a position  to  state  that  the 
other  European  nations  and  other  nations  of 
the  world  will  contribute  to  the  Chicago  Exhi- 
bition, at  least  to  as  large  an  extent  as  they 
have  to  any  other  undertaking  of  the  kind. 
Practically,  all  the  European  countries  have 
already  announced  their  intention  of  being 
represented.  Germany  will  probably  fill  a 
larger  space  than  her  exhibitors  have  ever 
before  filled  at  an  international  exhibition. 
French  art  and  French  industry  will  be  largely 
represented,  and  although  it  is  yet  early  to 
speak  about  the  exhibitors  from  Great  Britain, 
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I am  already  in  a position  to  state  that,  from 
the  applications  received,  the  Council  entertain 
no  doubt  that  the  industries  of  the  United 
Kingdom  should  take  as  prominent  a place  at 
Chicago  as  they  have  filled  on  all  previous 
occasions  when  great  international  exhibitions 
have  been  taking  place.  I hope  and  have 
-every  reason  to  believe  that  our  great  Indian 
Empire  will  be  fitly  represented,  and  though 
my  information  does  not  enable  me  to  speak 
positively  as  to  the  action  of  the  British  colo- 
nies, the  Commissioners  hope  soon  to  be  able 
to  announce  that  the  Court  of  the  mother 
country  will  be  in  close  proximity  to  the  Courts 
containing  the  productions  of  Canada,  Austra- 
lasia, and  British  Africa,  and  that  the  British 
colonies  will  be  represented  (at  least,  I trust 
50)  almost  to  as  large  an  extent  as  at  that 
magnificent  Colonial  Exhibition  at  South 
Kensington  in  1886. 

Before  I conclude,  I desire  to  read  to  this 
meeting  a passage  from  a speech  somewhat 
long,  but  yet  which,  when  I came  across  it  the 
other  day  in  preparing  for  this  address,  oc- 
curred to  me  to  be  so  good  and  so  useful  that 
I could  not  to  any  advantage  curtail  or  cut  out 
a single  word  of  it.  I will  read  this  passage  to 
you  ; I will  then  tell  you  whose  words  they 
are,  and  I will  endeavour,  in  my  concluding 
observations,  to  point  one  or  two  remarks 
founded  upon  the  argument  used  in  this 
passage  : — 

“ Gentlemen,  I conceive  it  to  be  the  duty  of  every 
educated  person  closely  to  watch  and  study  the  time 
dn  which  he  lives,  and,  as  far  as  in  him  lies,  to  add 
his  humble  mite  of  individual  exertion  to  further  the 
accomplishment  of  what  he  believes  Providence  to 
have  ordained.  Nobody,  however,  who  has  paid  any 
attention  to  the  particular  features  of  our  present 
•era,  will  doubt  for  a moment  that  we  are  living  at  a 
period  of  most  wonderful  transition,  which  tends 
rapidly  to  the  accomplishment  of  that  great  end  to 
which,  indeed,  all  history  points — the  realisation  of 
the  unity  of  mankind.  Not  a unity  which  breaks 
•down  the  limits,  and  levels  the  peculiar  characteristics 
of  the  different  nations  of  the  earth,  but  rather  a 
unity  the  result  and  product  of  those  very  national 
varieties  and  antagonistic  qualities.  The  distances 
which  separate  the  different  nations  and  parts  of  the 
globe  are  gradually  vanishing  before  the  achieve- 
ments of  modern  invention,  and  we  can  traverse 
them  with  incredible  ease,  the  languages  of  all  nations 
are  known,  and  their  acquirement  placed  within  the 
reach  of  everybody  ; thought  is  communicated  with 
the  rapidity  and  even  by  the  power  of  lightning.  On 
the  other  hand,  the  great  principle  of  division  of 
labour,  which  may  be  called  the  moving  power 
of  civilisation,  is  being  extended  to  all  branches 


of  science,  industry,  and  art.  Whilst  formerly  the 
greatest  mental  energies  strove  at  universal  know- 
ledge, and  that  knowledge  was  confined  to  the 
few,  now  they  are  directed  to  specialities,  and  in 
these,  again,  even  to  the  minutest  points ; but  the 
knowledge  acquired  becomes  at  once  the  property  of 
the  community  at  large.  Whilst  formerly  discovery 
was  wrapt  in  secrecy,  the  publicity  of  the  present 
day  causes  that  no  sooner  is  a discovery  or  invention 
made  than  it  is  already  improved  upon  and  surpassed 
by  competing  efforts  ; the  products  of  all  quarters  of 
the  globe  are  placed  at  our  disposal,  and  we  have 
only  to  choose  which  is  to  be  the  best  and  cheapest 
for  our  purposes,  and  the  powers  of  production  are 
intrusted  to  the  stimulus  of  competition  and  capital. 
So  man  is  approaching  a more  complete  fulfilment 
of  that  great  and  sacred  mission  which  he  has  to  per- 
form in  this  world.  His  reason  being  created  after 
the  image  of  God,  he  has  to  use  it  to  discover  the 
laws  by  which  the  Almighty  governs  His  creatures, 
and  by  making  these  laws  his  standard  of  action 
to  conquer  Nature  to  his  use — himself  a divine 
instrument.  Science  discovers  these  laws  of 
power,  motion,  and  transformation  ; industry 
applies  them  to  the  raw  matter  which  the  earth 
yields  us  in  abundance,  but  which  becomes 
valuable  only  by  knowledge ; art  teaches  us  the 
immutable  laws  of  beauty  and  symmetry,  and  gives 
to  our  productions  form  in  accordance  with  them. 
Gentlemen,  the  Exhibition  of  1851  is  to  give  us  a 
true  test  and  a living  picture  of  the  point  of  develop- 
ment at  which  the  whole  of  mankind  has  arrived  in 
this  task,  and  a new  starting  point  from  which  all 
nations  will  be  able  to  direct  their  own  further 
exertions.  I confidently  hope  the  first  impression 
which  the  view  of  this  vast  collection  will  produce 
upon  the  spectator  will  be  that  of  deep  thankfulness 
to  the  Almighty  for  the  blessings  which  he  has 
bestowed  upon  us  already  here  below,  and  the 
second,  the  conviction  that  they  can  only  be  realised 
in  proportion  to  the  help  which  we  are  prepared  to 
render  to  each  other,  therefore,  only  by  peace,  love, 
and  ready  assistance,  not  only  between  individuals, 
but  between  the  nations  of  the  earth.” 

That  is  a long  quotation,  but  I think  every- 
one who  has  followed  it  will  agree  with  me 
that  it  is  a quotation  worth  recalling  to  the 
mind  of  this  Society.  The  words  are  taken 
from  an  address  of  the  President  of  this 
Society  in  the  year  1850,  the  late  Prince 
Consort ; and  I would  desire  with  all  serious- 
ness and  all  earnestness,  as  for  the  moment, 
and  for  the  moment  only,  the  mouthpiece  of 
the  Council  of  this  Society,  to  point  out  to  you 
the  remarkable  prophecies  which  are  contained 
in  these  utterances,  and  with  what  truth  they 
have  embodied  precepts  which  we  ought  to 
follow  to-day.  The  late  Prince  Consort  spoke  of 
the  destruction  of  distance.  Why  ! what  may 
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have  seemed  wonderful  in  the  year  1850,  has 
as  you  all  know,  been  surpassed  in  the  year 
1891.  Since  then,  the  dreams  and  romances 
of  the  novelist  have  been  proved  to  be  not  only 
realities  but  to  be  surpassed  by  actual  facts. 
And  do  I refer  to  the  rapidity  of  communica- 
tion ? Why  you  know  perfectly  well  that  not 
only  in  matters  which  affect  the  interests  of 
nations,  but  in  any  subject  which  is  exciting 
the  attention  of  any  large  number  of  inhabit- 
ants of  any  civilised  nation,  no  sooner  has  a 
publication  been  made  than  in  a few  seconds, 
sometimes  in  advance  of  the  time  at 
which  the  utterance  has  been  made,  it 
is  wafted  to  the  ends  of  the  world  by 
the  electric  wire,  and  becomes  the  topic  from 
which  other  demonstrators  take  their  starting 
point  at  the  other  end  of  the  world.  What 
does  this  point  to  ? I remind  you  again  of  the 
remarkable  sentence  that  the  blessings  be- 
stowed upon  us  by  this  development,  the  result 
of  science,  the  result  of  the  diffusion  of  useful 
knowledge,  can  only  be  developed  to  the  fullest 
degree,  to  the  happiness  of  the  greatest  num- 
ber, by  each  one  being  prepared  to  render 
to  each  other  ready  assistance,  not  only 
as  between  individuals  but  as  between  the 
nations  of  the  earth.  Many  may  think — nay, 
I know  many  have  thought — though  I hope  and 
believe  that  that  has  almost  entirely  passed 
away — that,  owing  to  commercial  questions 
which  have  arisen  in  America,  it  might  not  be 
worth  while  for  British  traders  to  be  anxious 
and  keen  that  an  exhibit  worthy  of  the  British 
nation  should  be  there  displayed.  I believe 
most  heartily  that  there  was  never  any  more 
mistaken  notion.  I believe  there  is  nothing 
that  the  Americans  w*ould  be  more  likely  to 
appreciate  than  the  sense  that,  whatever  tem- 
porary disadvantages  British  commerce  and 
British  trade  may  have  laboured  under,  still 
there  was  sufficient  good  fellowship,  sufficient 
loyalty  to  the  interests  of  mankind  as  apart 
from  the  interests  of  a particular  nation,  to  lead 
the  great  manufacturers  of  this  great  country 
to  determine  that  they  would  be  worthily  repre- 
sented. Bat  surely  there  is  a higher,  a loftier 
principle  embodied  in  these  noble  observations, 
which,  if  they  were  true  in  1850,  are  as  true  in 
the  year  1891.  Surely  we  must  see  that  one 
result  of  this  great  Exhibition,  if  it  does  not  lead 
at  once  to  that  universal  peace  which  was  the 
dream  and  aspiration  of  some  of  the  founders 
of  the  Exhibition  of  1851,  yet  must  tend  to 
draw  closer  together  the  bonds  of  friendship 
between  the  civilised  nations  of  the  earth. 
It  must  tend  to  make  thinking  men  feel  that 


they  are  members  of  one  family,  and  that 
though  they  may  be  born  under  a different 
clime,  and  under  circumstances  dependent  on 
their  being  resident  in  different  parts  of  the 
earth,  yet  still  in  the  cause  of  common 
humanity,  in  the  cause  of  civilisation,  it  should 
be  the  aim  of  every  thinking  man  to  promote 
that  universal  feeling  of  good  will  which  must 
ultimately  bind  and  draw  closer  together  all 
the  nations  of  the  earth.  I know  that  individual 
members  of  the  Society  cannot  do  much  ; but, 
on  the  other  hand,  there  are  many  members- 
who  can  do  a great  deal.  The  Council  has- 
undertaken  a work  which  they  conceive  to  be 
a great  work  : they  have  undertaken  a task  in- 
which  they  ask  for  the  co-operation  and- 
support  and  assistance  of  all  the  members 
of  the  Society,  extending,  as  we  know  they  do- 
extend,  to  every  quarter  of  the  United  King- 
dom, and  I might  say  to  every  part  of  the 
civilised  world ; and  I trust  and  believe  that 
the  appeal  made  in  these  few  words  from  me 
will  not  be  in  vain.  I do  ask  that  you  will  ap- 
preciate and  understand  the  work  the  Council 
have  undertaken,  and  that  you  will,  through 
your  advocacy,  through  your  agency,  and 
through  your  instrumentality,  do  your  best  to 
supplement  and  assist  in  that  work,  and  make 
the  British  Section  of  the  great  Exhibition  at 
Chicago  worthy  of  the  great  nation  of  which 
you  are  proud  to  be  members. 

Sir  Richard  Webster  then  proceeded  to- 
present  the  medals  awarded  by  the  Council 
for  papers  read  during  the  last  session,  in 
accordance  with  the  following  list : — 

At  the  Ordinary  Meetings  : — - 
To  J.  F.  Green,  for  his  paper  on  “Steam  Life- 
boats/’ 

To  A.  G.  Green,  C.  F.  Cross,  and  E.  J.  Bevan, 
for  their  paper  on  “Photography  in  Aniline  Colours.”' 
To  Carmichael  Thomas,  for  his  paper  on 
“Illustrated  Journalism.” 

To  Colonel  Sir  Charles  Wilson,  K.C.B., 
K.C.M.G.,  F.R.S.,  for  his  paper  on  “ Methods  and 
Processes  of  the  Ordnance  Survey.” 

To  A.  P.  Laurie,  for  his  paper  on  “ The  Dura- 
bility of  Pictures  painted  with  Oils  and  Varnishes.” 
To  Prof.  William  Robinson,  for  his  paper  on 
“The  Use  of  Petroleum  in  Prime  Motors.” 

To  Prof.  J.  J.  Hummel,  for  his  paper  on  “ Fast 
and  Fugitive  Dyes.” 

Jn  the  Indian  Section  : — 

To  B.  H.  Baden-Powell,  C.I.E.,  for  his  paper 
on  “ The  Indian  Village  Communities,  with  Special 
Reference  to  Modern  Investigation.” 

To  Thomas  Wardle,  for  his  paper  on  “The Use 
of  Tussur  in  European  Textile  Manufactures.” 
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To  Charles  L.  Tupper,  B.A.,  for  his  paper  on 
“ The  Study  of  Indian  History.” 

In  the  Foreign  and  Colonial  Section  : — 

To  Sir  Edward  N.  C,  Braddon,  K.C.M.G.,  for 
his  paper  on  “Recent  Development  of  Tasmanian 
Industries.” 

To  Sir  Thomas  Wade,  G.C.M.G.,  K.C.B.,  for 
his  paper  on  “ China.” 

In  the  Applied  Art  Section  : — 

To  William  Simpson,  for  his  paper  on  “ Litho- 
graphy : a Finished  Chapter  of  Illustrative  Art.” 

To  G.  T.  Robinson,  F.S.A.,  for  his  paper  on 
*l  Decorative  Plaster  Work  : Modelled  Stucco 

Work.” 

With  regard  to  the  first  medal,  Sir  Richard 
remarked  on  the  painful  lesson  we  had  recently 
learned  as  to  the  necessity  for  more  efficient 
lifeboats,  and  on  the  satisfaction  which  all 
must  feel  at  seeing  a getleman  so  eminent  in 
connection  with  the  mercantile  marine  as  Mr. 
Green  devoting  his  abilities  to  this  matter. 

The  paper  on  “Photography  in  Aniline 
Colours  ” he  had  already  referred  to. 

Mr.  Carmichael  Thomas  had  given  a most 
interesting  paper  on  “ Illustrated  Journalism,” 
and  those  who,  like  himself,  had  had  the 
pleasure  of  inspecting  the  machinery  and 
arrangements  at  the  Daily  Graphic  office  must 
have  been  very  gratified  at  seeing  the  wonderful 
developments  which  had  been  effected  in  this 
direction. 

Sir  Charles  Wilson,  who  was  unfortunately 
unable  to  be  present,  was  specially  employed 
in  Egypt  in  1882-83  ; he  was  at  the  head  of  the 
Intelligence  Department  of  the  Nile  Expedi- 
tion in  1884;  was  Director  of  the  Survey  of 
Ireland  in  1883-84,  and  since  1886  had  been 
Director-General  of  Ordnance  Survey. 

Mr.  A.  P.  Laurie,  to  whose  paper  he  had 
already  referred,  was  a Fellow  of  King’s 
College,  Cambridge,  and  Lecturer  at  Toynbee 
Hall;  and  he  was  glad  to  be  able  to  announce 
that  the  Council  had  selected  him  to  give  a 
course  of  Cantor  lectures  in  the  coming 
session. 

The  Society  had  often  been  charmed  by  the 
papers  and  lectures  of  Professor  Silvanus 
Thompson  ; and  Professor  William  Robinson, 
who  took  the  next  medal,  was  formerly  an 
assistant  of  his  at  the  Finsbury  Technical 
College,  and  no  doubt  largely  benefited  by 
his  connection  with  it.  He  was  now  Professor 
of  Engineering  at  the  University  College, 
Nottingham. 

Professor  Hummell’s  paper  he  had  already 
noticed. 


The  name  of  Mr.  Baden-Powell  was  well 
known  as  connected  with  the  very  distinguished 
gentleman  who  at  present  represented  British 
interests  in  connection  with  the  seal  industry 
in  Behring  Straits,  and  if  he  mistook  not, 
the  recipient  of  the  medal  was  also  eminent 
in  connection  with  the  subject  on  which  he 
had  read  the  paper  for  which  the  medal  was 
awarded. 

Mr.  Thomas  Wardle’s  name  was  very  familiar 
in  the  Society,  and  he  was  distinguished  by  his 
efforts  for  the  improvement  and  advancement 
of  the  silk  industry  generally,  and  especially 
with  a material  which  was  for  a long  time  con- 
sidered of  very  low  value  if  not  almost  a waste 
product — Tussur  silk.  He  was  chairman  of 
the  silk  culture  department  in  the  Colonial 
and  Indian  Exhibition  and  President  of  the 
Silk  Association  for  Great  Britain  and  Ireland. 
Many  people  thought  silk  Jwas  produced  by 
only  one  insect,  but  Mr.  Wardle  had  given  a 
list  of  some  eighteen  or  nineteen  different 
insects  from  which  it  might  be  obtained. 

Mr.  Charles  Tupper  had  been  for  some  time 
Chief  Secretary  to  the  Government  of  the  Pun- 
jab, and  had  made  a special  study  of  Indian 
records  in  connection  with  the  subjects  dwelt 
upon  in  his  paper. 

Passing  from  India  to  the  Colonies,  he  again 
came  to  a gentleman  bearing  a very  well  known 
name,  Sir  Edward  N.  C.  Braddon,  who,  he  be- 
lieved, was  a near  relative  of  the  lady  whose 
imaginative  powers  had  delighted  so  many 
readers. 

Sir  Thomas  Wade,  in  his  paper  on  “ China,” 
brought  to  bear  no  ordinary  experience. 
Originally  in  the  army,  his  career  in  China 
commenced  in  1843;  and,  from  1871  to  1883, 
he  was  Envoy  Extraordinary  and  Minister 
Plenipotentiary,  as  well  as  Chief  Superin- 
tendent of  British  Trade  in  China.  It  was 
a great  honour  to  the  Society  that  a paper 
should  have  been  contributed  to  its  proceed- 
ings by  so  distinguished  a man. 

Mr.  William  Simpson,  who  came  next,  had 
claims  of  a different  kind.  Originally  a prac- 
tical lithographer,  he  was  the  author  of  one  of 
the  finest  specimens  of  book  illustrations  in 
lithography,  and  was  also  special  correspon- 
dent of  the  Illustrated  London  News  on 
many  important  occasions  since  the  Crimean 
war. 

Mr.  G.  T.  Robinson,  who,  unfortunately, 
was  not  present  that  evening,  was  one  of  the 
earliest  to  introduce  from  Italy  the  use  of 
various  kinds  of  artistic  plaster  work,  which 
flourished  to  such  a high  degree  in  the 
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seventeenth  and  eighteenth  centuries,  but 
which,  in  the  early  part  of  this  century,  had 
almost  disappeared  in  connection  with  house 
decoration. 


Sir  Frederick  Bramwell,  F.R.S.,  said  it  had 
been  his  privilege  to  hear  many  addresses  by  chair- 
men of  that  Council,  and  of  each  he  had  felt  in- 
clined to  say  that  it  was  as  good  an  address  as  ever 
he  had  listened  to.  Certainly  he  was  not  going  now 
to  depart  from  that  time-honoured  and,  as  a rule, 
truthful  statement.  They  had  had  from  Sir  Richard 
Webster  a most  useful  and  most  earnest  address, 
which  no  one  could  have  heard  without  feeling  that 
he  had  stated  forcibly  and  truly  the  useful  work  of 
the  Society,  now  about  a century  and  a third  old ; 
that  he  had  urged  very  appropriately  the  importance 
of  that  work  being  continued,  and  that  he  had  very 
properly  referred  to  the  honour  conferred  upon  the 
Society  by  the  Council  being  appointed  the  Royal 
Commissioners  for  the  Chicago  Exhibition.  In  refer- 
ence to  that  matter,  he  would  ask  all  present  to 
remember  the  earnest  words  which  the  chairman  had 
used — well  qualified  to  accompany  the  noble  extract 
which  he  had  read  from  the  Prince^Consort’s  speech 
in  1850.  Sir  Richard  Webster  was  not  merely  ad- 
dressing those  present,  but  through  the  Press  the 
whole  of  England  and  a large  number  of  English- 
speaking  people  throughout  the  world.  He  had 
called  attention  to  the  improvements  which  had  been 
made  in  the  rapid  transmission  of  intelligence,  and, 
thanks  to  that  improvement,  it  was  not  improbable — 
nay,  it  was  almost  certain — that  to-morrow  the  gist 
of  those  words  would  be  read  in  Chicago  itself,  and 
that  they  would  there  see  that  we  in  this  country 
were  determined  to  do  our  very  best — under  the 
guidance  of  the  Commission,  presided  over  by  the 
Prince  of  Wales,  but  the  real  working  head  of  which 
was  Sir  Richard  Webster — to  make  the  Exhibition  a 
success,  so  far  as  the  United  Kingdom  was  con- 
cerned. He  need  say  no  more  in  proposing  that  the 
best  thanks  of  the  Society  be  given  to  Sir  Richard 
Webster,  Chairman  of  the  Council,  for  his  address. 

Lord  Alfred  Churchill  cordially  seconded  the 
motion.  He  remarked  that  many  of  the  members 
were  probably  unaware  of  the  great  services  which 
Sir  Richard  had  rendered  to  the  Society  since  he 
had  been  connected  with  it,  and  especially  since  he 
had  occupied  the  chair.  It  was  mainly  due  to  his 
exertions  and  influence  that  the  Council  had  been 
honoured  by  being  appointed  the  Royal  Commission 
for  the  Exhibition,  the  only  instance  of  the  kind,  he 
believed,  which  had  ever  occurred.  He  hoped  that 
he  would  continue  to  hold  office  hintil  the  close  of 
the  Exhibition. 

The  motion  having  been  carried  unanimously, 

Sir  Richard  Webster,  in  reply,  said  he  was 
exceedingly  grateful  for  the  kind  words  spoken  by 
his  old  friends,  Sir  Frederick  Bramwell  and  Lord 


Alfred  Churchill,  and  still  more  for  the  kind  receptien 
given  to  the  proposal.  It  was  no  light  task  to 
undertake  the  duties  of  Chairman  of  the  Council  of 
that  Society.  As  he  had  said  last  year — and  he 
felt  it  even  more  to  - day — looking  back  on  the 
great  men  who  had  preceded  him,  many  of  whom 
were  fitted,  from  their  personal  knowledge  and 
research,  to  guide  and  instruct  the  Society  on 
many  branches  of  modern  science — it  seemed 
almost  presumptuous  for  a lawyer  to  fill  such  a 
place.  But  he  had  brought  to  bear  upon  the  work 
connected  with  the  Society  all  the  energy  and 
all  the  powers  of  application  with  which  God  had 
been  pleased  to  endow  him,  and  at  any  rate  he  had 
given  them  the  best  he  could.  If  after  his  year  of 
office  was  over  the  Society  thought  he  had  not  un- 
worthily filled  the  position,  he  and  his  family  would 
always  be  proud  of  his  connection  with  it. 


Miscellaneous. 

♦ 

TURIN  COMMERCIAL  MUSEUM. 

The  following  communication  of  the  Director  of 
the  Museo  Merciologico  at  Turin,  asking  for  the 
gift  or  loan  of  specimens  of  the  products  of  the 
United  Kingdom,  for  exhibition  in  the  Museum, 
has  been  received  from  the  Science  and  Art  Depart- 
ment : — 

Museo  Merciologico  di  Torino, 

Exposizione  Permanente  di 

Materie  prime  del  Commercio  e dell’  Industria, 

Corso  Palestro,  ib>s* 

Torino,  21  Aout,  1891. 

La  Ville  de  Turin  a ouvert  depuis  plusieurs  annees 
un  Musee  Merciologique  ou  Commercial,  fonde  par 
moi-meme  en  i860.  Dans  cette  exposition  perma- 
nente et  gratuite  peuvent  etre  dignement  represents 
tous  les  produits  naturels  et  manufactures  de  chaque 
pays  du  monde. 

Parmi  eux  Ton  dcsirerait  y voir  figurer  les  matieres 
premieres  des  industries  et  les  produits  du  sol  de  ce 
Royaume  Uni. 

Les  noms  des  Exposants-Donateurs  seront  inscrils 
dans  un  album  special  et  sur  des  tableaux  a lentree 
du  Musee. 

Avec  l’espoir  d’une  reponse  favorable,  je  vous 
remercie  a l’avance  pour  tout  ce  que  vous  voudrez 
bien  faire  au  profit  de  cette  institution  d’utilite 
internationale,  et  vous  prie  d’agreer,  Monsieur  le 
Ministre,  l'expression  de  mes  sentiments  de  haute 
consideration. 

Votre  tres-devoue  serviteur, 

Le  Directeur  du  Musee, 

(Signed)  Professeur  G.  Garnaudon, 

Conseiller  Com.  de  la  Ville  de  Turin. 

A Son  Excellence 

Monsieur  le  Ministre 

de  l’Agriculture  et  du  Commerce, 

pour  la  Grand  Bretagne  et  l’lrlande. 
a Londres  (Angleterre). 
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PRODUCTION  OF  IRON  ORE  IN  THE 
UNITED  STATES. 

It  appears  from  a recent  bulletin  issued  by  the 
United  States  Census  Office,  that  during  the  year 
ending  December  3r,  1889,  the  production  of  iron 
ore  in  that  country  amounted  to  14,518,041  long 
tons,  which  was  contributed  by  twenty-six  States 
and  two  territories,  and  this  output  represented  a 
value  at  the  mines  of  $33,000,000,  an  average  of 
$2-30  a ton.  Michigan  was  by  far  the  largest  pro- 
ducer of  iron  ore  in  the  census  year  1889,  a total  of 
5,836,169  long  tons  having  been  mined,  the  value  of 
which  was  $15,800,521  at  the  mines.  The  amount 
from  Michigan  therefore  represents  40  per  cent,  of 
the  total,  while  the  aggregate  value  is  47  per  cent, 
of  that  of  the  entire  country.  The  credit  of  holding 
second  rank  lies  between  the  States  of  Alabama  and 
Pennsylvania,  the  former  having  a slightly  greater 
output  than  the  latter.  The  production  of  Alabama 
in  1889  was  1,570,319  long  tons,  valued  at  $1,511,61 1. 
These  figures  represent  io-8  and  4-5  per  cent,  re- 
spectively of  the  total  output  and  value.  Pennsylvania 
closely  follows  Alabama,  its  output  being  1,560,234 
long  tons,  valued  at  $3,063,534,  10*7  and  9-2  percent, 
respectively  of  the  total  output  and  value.  The 
other  State  which  produced  over  1,000,000  tons  in 
the  census  year  was  New  York,  which  is  credited 
with  1,247,537  long  tons,  valued  at  $3,100,216. 
These  four  States,  therefore,  produced  a total  of 
10,234,259  long  tons,  or  70-5  per  cent,  of  the  entire 
output  of  the  iron  ore  mines  of  the  United  States, 
while  the  value  of  the  ore  amounts  to  $23,4715,882,  or 
70*4  per  cent,  of  the  total  valuation. 


TECHNICAL  EDUCATION  AT 
ST.  ETIENNE. 

For  the  past  twenty  years  the  French  Government 
has  devoted  a great  deal  of  attention  to  the  educa- 
tion of  the  people.  National  schools,  says  the  United 
States  Consul  at  St.  Etienne,  have  been  opened  in 
almost  every  village,  and  the  instruction  given  is  of  a 
very  useful  order.  Besides  the  primary  schools,  there 
are  superior  schools  where  diplomas  for  “ great 
merit  ” may  be  obtained.  These  latter,  however,  are 
only  attained  by  pupils  belonging  for  the  most  part  to 
the  middle  classes,  who  intend  to  become  teachers  or 
governesses  in  public  or  private  institutions,  or  by 
those  who  have  no  other  purpose  in  view  than  of  being 
considered  fairly  well  educated.  As  the  working 
classes,  on  the  other  hand,  cannot  afford  for  their 
children  the  expenditure  of  time  and  money  which  a 
course  of  these  higher  schools  involves,  they  are 
obliged  to  withdraw  them  when  they  have  received 
the  certificate  of  elementary  education  which  is 
generally  given  to  children  between  the  ages  of 
twelve  and  thirteen.  It  is  for  this  poorer  class  that 
towns  of  importance  throughout  France  have  estab- 
lished well  equipped  schools  where  various  trades  are 


taught  gratuitously,  both  practically  and  theoretically. 
St.  Etienne  being  one  of  these  important  cities,  with 
i30,o°o  inhabitants,  possesses  a model,  well  organised r 
and  successful  technical  school.  The  technical  insti- 
tution of  St.  Etienne  was  built  in  1885  at  a cost  of 
£2^,120.  The  school  has  three  hundred  students, 
and  the  trades  taught  are  weaving,  dyeing,  sculpture, 
iron  founding,  cabinet  making,  See.  The  apprentice- 
ship is  four  years  in  duration,  and  the  institution 
is  free.  At  the  end  of  four  years,  a certificate 
of  aptitude  is  given,  which  enables  the  pupil  to* 
obtain  a situation  in  the  line  of  industrial' 
labour  which  he  had  chosen.  The  work  of  the 
school  begins  each  day  at  seven  in  the  morning,, 
and  ends  at  seven  in  the  evening.  The  school  is 
composed  of  two  buildings.  The  first  is  reserved* 
for  general  education,  and  the  second  contains  the 
different  workshops,  occupying  1,400  square  metres 
of  surface.  The  fitting  up  of  these  workshops  is 
very  complete,  and  comprises  vices,  lathes,  boring,, 
planing,  and  other  machines,  forges,  anvils,  steam 
hammers,  carpenters’  benches,  circular  saws,  weaving 
machines  of  every  variety,  and  all  the  accessories  of 
the  dyeing  industry,  as  well  as  important  collections 
of  chemical  and  physical  apparatus.  The  whole 
building  is  lighted  by  electricity.  The  lectures  are 
of  two  kinds.  The  first  are  common  to  all  students 
of  the  same  year,  and  embrace  general  subjects,, 
while  the  second  are  exclusively  technical,  and  are 
special  to  each  section.  In  the  first  year,  the 
students  pass  through  all  the  workshops  to  be 
initiated  into  the  proper  handling  of  the  different 
tools,  whether  of  iron  or  wood.  After  this  period, 
the  boys  are  classed  according  to  their  tastes,  desires, 
and  aptitudes.  They  work  at  manual  labour  three 
hours  daily  during  the  second  year,  four  hours  in  the 
third,  and  five  in  the  fourth,  and  last  year  for  the 
first  six  months,  and  seven  hours  during  the  last  six 
months,  in  order  to  accustom  them  to  the  burden  of 
a day’s  work.  During  this  period,  also,  great  atten- 
tion is  paid  to  the  teaching  of  the  theory  of  the 
different  trades,  that  is  to  say,  the  fitters  are  taught 
to  trace  and  cut  out  cog-wheels,  and  the  carpenters 
to  design  and  execute  a certain  number  of  apparatus, 
such  as  stairs  of  different  variety,  shutters,  balconies, 
&c.,  on  a reduced  scale.  The  weavers,  besides  being 
taught  thoroughly  all  the  details  of  the  loom  and  its 
working,  receive  special  lessons  in  book-keeping, 
legislation,  commercial  geography,  and  are  taught 
one  of  the  modern  languages.  Very  careful  attention 
is  paid  to  design.  The  apprentices  at  all  the  trades 
are  obliged  to  follow  the  instruction  given  on  this 
subject,  which  is  rightly  considered  of  the  greatest 
importance  in  the  school.  Designs  of  various  kinds 
are  executed  by  the  more  advanced  sections,  and 
every  year  an  exhibition  of  the  work  of  the  boys  is 
held.  Consul  Loomis  says  that  the  results  of  this 
school  have  been  most  excellent,  and  he  has  been 
informed  that,  as  a rule,  its  graduates  become 
self-supporting  members  of  society  in  a very  short 
time. 
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PRODUCTION  OF  OLIVE  OIL  IN  THE 
MARITIME  ALPS. 

The  olive  covers  about  70,000  acres  in  the  Depart- 
ment of  the  Alpes  Maritimes,  and  it  yields  a revenue 
of  over  ,£400,000.  The  United  States  Consul  at 
Nice  says  that  there  seem  to  be  but  two  species  of 
olive  trees  in  the  south  of  France,  the  oleaster  (wild 
olive),  having  a kind  of  thorn,  very  short  leaves,  and 
producing  only  a few  small  berries,  which  neither 
the  dacus  nor  the  boring  caterpillar  will  attack  ; the 
sativa  (cultivated  olive)  is  another  description,  which 
produces  a large  fruit.  Seedlings  of  the  sativa 
sometimes  deteriorate,  so  as  not  to  be  distinguished 
from  the  oleaster.  There  are  several  varieties  of  the 
above,  the  principal  of  which  are  the  following:  — 
The  blanquetier,  which  has  a light  green  foliage, 
bears  a small  fruit,  and  produces  oil  abundantly. 
The  blavier  is  very  hardy ; its  fruit  is  oblong,  and 
comparatively  large  ; the  pulp  is  coarse,  and  the  oil 
deeply  coloured.  The  arabanier , or  araban , is  a 
tree  hardier  than  either  the  blavier  or  the  blanquetier , 
and  the  oil  produced  from  the  fruit  is  of  ordinary 
quality.  The  calletier , which  is  also  known  by  the 
characteristic  name  of pendoline , thrives  best  in  dry 
soil,  and,  at  its  best,  its  fruit  sells  for  a third  more 
than  others  for  mixing  with  poorer  qualities.  Other 
good  varieties  for  oil  are  the  nirvana , the  auriola, 
the  nicoise , the  blanche , the  roberon , the  negrette , 
the  caillan , & c.  The  olive  tree  flowers  every  year ; 
and  some  growers  advocate  an  attempt  to  gain  a 
yearly  crop,  but  the  majority  are  content  to  try  to 
get  a good  crop  every  two  years.  The  trees  bud  in 
May,  and  flower  in  June.  Olives,  to  be  preserved 
green,  are  picked  in  September ; those  destined  for 
oil,  from  November  until  the  following  May  ; but  the 
best  results,  to  crop  and  tree,  seem  to  follow  harvest- 
ing, near  midwinter,  when  the  olive  is  black,  though 
oil  made  from  olives  gathered  as  late  as  February  and 
March  is  preferred  for  its  keeping  properties.  The 
farmers  in  the  neighbourhood  of  Nice  spread  sheets 
under  the  trees,  and  knock  the  fruit  down  with  poles, 
injuring  both  fruit  and  tree  in  so  doing.  The  harvest 
is  gathered  largely  by  Italian  women,  who  come  into 
France  for  that  purpose,  and  they  are  paid  by  the 
quantity  gathered,  boarding  themselves.  The  olives 
being  gathered,  the  farmer  either  takes  them  to  the 
mill  at  once,  or  spreads  them  in  the  sun  or  granary  to 
dry  out  some  of  the  moisture.  The  mill  in  use  at  the 
present  day  to  crush  the  olives  differs  little  from 
those  used  for  centuries.  The  olives  are  poured  into 
an  enormous  stone  bowl,  from  the  centre  of  which 
rises  a large  wooden  shaft  crowned  with  a large 
wheel ; in  the  rim  of  the  wheel,  pointing  downwards 
and  regularly  spaced,  are  strong  oak  pegs  for  cogs. 
These  pegs  meet  similar  pegs  or  cogs  in  the  power 
wheel  which  is  turned  slowly  by  an  overshot  water- 
wheel. Attached  to  an  upright  shaft,  forming  an 
acute  angle  with  its  lower  end,  is  a large  millstone, 
exactly  the  shape  of  a large  grindstone,  the  edge 
bevelled  to  match  the  slightly  concave  bottom  of  the 


great  bowl,  and  from  the  side  of  the  upright  shaft 
opposite  to  the  great  millstone,  on  the  end  of  a short 
horizontal  shaft,  is  a scraper  which  fits  the  inner  side 
of  the  bowl.  When  the  mill  starts  the  olives  in  tbe 
bottom  of  the  bowl  are  crushed  by  the  stone,  these 
forced  up  the  inner  sides  of  the  bowl  as  the  great 
stone  revolves,  are  scraped  off  and  drop  back  under 
the  stone  until  the  mass  is  reduced  to  an  oily  paste. 
This  paste  is  packed  into  woven  grass  bags,  which  are 
then  taken  to  the  presses ; these  presses  are  simply 
rough  heavy  frames  fitted  with  large  screw  presses 
worked  by  hand.  The  bags  are  then  piled  up  on  a 
wide  oaken  slab  forming  the  bottom  of  the  frame, 
the  presses  are  screwed  down  upon  them  with  a 
hand-bar,  the  oil  drains  into  tubs  placed  to  receive  it, 
when  boiling  water  is  poured  over  the  bags  to  help 
the  flow  and  joins  the  oil  in  the  tub.  The  oil  rising 
to  the  surface  of  the  water  is  skimmed  off  with  large 
tin  skimmers.  A mill  has  lately  been  invented,  says 
Consul  Bradley,  by  the  director  of  the  agronomic 
station  of  Nice,  which,  as  it  crushes  the  pulp,  extracts 
the  stone  and  throws  it  out,  thus  allowing  the  oil  of  the 
pulp,  the  true  virgin  oil,  to  be  obtained  fiom  the 
press  without  any  admixture  of  that  obtained  from  the 
stone  or  kernel.  In  preparing  virgin  oil,  which,  as 
it  requires  so  much  care  and  attention  to  prepare,  is 
difficult  to  obtain,  the  following  system  is  adopted, 
Olives  are  taken  when  only  three-quarters  ripe,  and 
they  are  selected  free  from  any  blemish.  They  are 
taken,  immediately  after  they  are  gathered,  to  the 
mill,  where  they  are  but  slightly  crushed,  so  that  the 
pulp  alone  comes  in  contact  with  the  millstone ; 
the  seed  must  not  be  touched,  for  though  the  kernel 
contains  a certain  quantity  of  oil,  it  is  rather  acid, 
and  has  not  so  fine  a taste  as  the  oil  from  the  pulp. 
This  pulp  having  been  crushed  without  the  addition 
of  water,  is  gathered  in  a heap,  the  centre  of  which 
is  made  hollow  in  the  shape  of  a funnel.  Tbe  oil 
flows  by  itself  from  the  inner  sides  into  the  centre  of 
a reservoir,  from  which  it  is  taken  with  a large  ladle. 
The  oil  so  prepared  is  greenish  in  colour,  its  perfume 
is  exquisite,  and  it  can  be  kept  for  many  years.  For 
oil  of  the  first  quality,  called  “cannon  oil,”  the 
olives  are  placed  in  the  mill  without  addition  of 
water,  if  the  fruit  is  freshly  gathered.  The  oily 
paste  is  placed  in  bags,  made  of  clean  t sparto,  and 
put  into  the  press.  To  obtain  second  quality  oil,, 
and  to  extract  from  the  pulp  all  the  oil  wnich  it  con- 
tains, the  contents  of  the  bags  are  thrown  into  a vat 
full  of  cold  or  warm  water  ; the  whole  is  \\  ell  stirred 
up,  the  broken  fragments  of  the  seeds  fall  to  the 
bottom,  while  the  pulp  floats,  and  the  latter  is 
gathered  and  replaced  under  the  press.  After  all 
the  usual  means  of  extracting  the  oil  frcm  the  pulp 
have  been  employed,  10  per  cent,  of  oil  can  still  be 
obtained  by  using  bisulphide  of  carbon.  After  the 
oil  is  extracted,  the  skins  and  refuse  are  employed  in 
heating  boilers,  the  muddy  substance  found  at  the 
bottom  of  the  most  inferior  quality  of  oil  is  used  as 
manure;  anJ,  last  of  all,  the  broken  stones,  or 
grignons , make  a very  excellent  fuel,  which  has  the 
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advantage  of  not  giving  off  any  carbonic  acid  gas,  as 
charcoal  does.  Consul  Bradley  says  that  fraud  is 
found  in  the  oil  mills  as  in  other  places.  Should  the 
olives  be  mouldy,  which  often  happens  when  they 
have  been  gathered  or  kept  in  bad  condition,  the 
bad  taste  is  hidden  by  adding  leaves  of  wild  olive 
trees  to  the  pulp.  Some  olive  growers  even  go  so 
far  as  to  throw  seed  oils  over  the  pulp  while  it  is 
being  ground,  so  as  to  get  a perfect  blending  with 
the  new  oil.  To  keep  the  oil  in  good  condition  re- 
quires great  care  and  attention.  The  clear  oil  is 
separated  from  the  turbid  at  once,  for  the  longer  the 
oil  remains  on  the  lees  the  more  apt  it  is  to  contract 
.a  rancid  or  a bad  odour.  When  the  oil  has  been 
decanted  several  times,  filtered  through  dry  moss, 
carded  cotton,  sand,  plaster,  charcoal,  See.,  it  is 
stored  in  a place  which  is  sheltered  both  in  summer 
from  the  heat,  and  in  winter  from  the  cold.  The  oil 
must  be  kept  in  vessels  which  close  tightly,  and  are 
made  of  a substance  on  which  oil  has  no  action. 
These  precautions  are  indispensable,  for  the  effect  of 
the  air  on  oils  is  too  well  known  not  to  be  guarded 
against.  ______ 


PRODUCTION  AND  CONSUMPTION  OF 
VANILLA. 

Paris,  London,  and  New  York  are  the  markets  of 
the  world  for  Vanilla ; after  these,  says  Consul 
Knowles,  of  Bordeaux,  that  city  occupies  an  im- 
portant place.  Great  quantities  of  the  bean  are  used 
in  France.  It  is  employed  in  making  confectionery, 
ices,  liqueurs,  and  cordials,  and  enters  into  the  manu- 
facture of  perfumery.  Vanilla  is  of  Mexican  origin, 
though  found  in  almost  every  tropical  country.  It  is 
a vigorous  rind  of  the  orchid  species,  about  twenty  to 
thirty  feet  in  height,  with  heavy,  oblong,  sea-green 
foliage.  It  thrives  in  dense  forests,  where  its  branches 
entwine  and  interlace  themselves  with  neighbouring 
trees.  The  stem  is  four-cornered,  the  flowers  large, 
fragrant,  and  spikelike.  It  yields  to  cultivation.  The 
greater  part  of  the  vanilla  imported  into  France  comes 
from  her  colonies — Guadeloupe,  Madagascar  (Sainte 
Marie),  Mayotte,  the  island  of  Reunion  and  Tahiti. 
The  production,  in  1889,  of  vanilla  in  these  colonies 
amounted  respectively  to  9,000,  19,000,  19,000 
506,000,  and  7,000  pounds  weight.  The  vanilla 
tree  begins  to  yield  in  its  third  year,  and  from  thence 
to  its  thirtieth.  The  season  commences  in  the  month 
■of  April,  and  lasts  until  the  middle  of  June.  The 
beans  are  gathered  in  the  green  state,  before 
maturity.  There  are  two  existing  methods  of  curing 
manilla.  In  the  first  of  these,  the  beans  are  laid  in 
quantities  on  great  cloths  spread  upon  the  ground, 
and  exposed  to  the  sun  for  a period  of  two  months, 
or  until  they  have  attained  a dark  brown  colour. 
They  are  then  packed  in  bundles  of  fifty,  and 
placed  in  tin  boxes  for  exportation.  The  second 
method  consists  in  attaching,  by  their  inferior 
extremities,  a number  of  the  beans,  and  immers- 


ing the  same  in  a vessel  of  boiling  water,  until 
they  become  white.  They  are  then  exposed  for 
a few  hours  only  to  the  sun,  after  which  they  are 
covered  with  a native  fixed  oil,  usually  that  of  the 
cashew  nut.  There  are  four  qualities  of  vanilla,  and 
these  are  determined  by  the  length  and  size  of  the 
bean,  it  being  found  that  the  flavour  and  perfume  are 
in  direct  ratio  to  their  weight  and  measurement.  In 
appearance  the  beans  are  slender  and  cylindrical, 
averaging  about  five  or  six  inches  in  length,  and  half 
an  inch  in  thickness.  Within  is  a soft  black  pulp. 
The  quality  of  the  bean  is  further  enhanced 
by  the  exudation  of  a certain  needle  - like  crystal 
or  effloresence  which  covers  the  surface  of  the 
fruit,  and  is  called  in  French  vaniUe  givree.  The 
crystals  are  found  to  be  almost  pure  benzoic  acid. 
The  imports  of  vanilla  into  France,  which  amounted, 
in  weight,  to  198,000  lbs.  in  1880,  exceeded  258,000 
in  1889. 


MEETINGS  FOR  THE  ENSUING  WEEK . 

Monday,  Nov.  23. ..Royal  Scottish  Society  of  Arts,  George- 
street,  Edinburgh,  8 p.m.  Mr.  William  Scott 
Morton,  “ Tyncastle  Modelled  Canvas  and  other 
Decorations.” 

Surveyors,  12,  Great  George-street,  S.W.,  8 p.m. 
Mr.  J.  R.  Adams,  “ The  Title  to  Land,  its  Regi- 
stration and  Transfer.” 

Geographical,  University  of  London,  Burlington- 
gardens,  W.,  8J  p.m.  Mr.  St.  George  Littledale, 
“A  Journey  across  the  Pamir  from  North  to 
South.” 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m. 
Prof.  Knight,  “ Spinoza : the  Man  and  his 

System.” 

Tuesday,  Nov.  24. ..Civil  Engineers,  25,  Great  George- 
street,  S.W.,  8 p.m.  Discussion  on  the  papers  by 
Messrs.  Bamber,  Carey,  and  Smith,  “ Portland 
Cement  and  Portland-Cement  Concrete.” 

Anthropological,  3,  Hanover-square,  W.,  8£  p.m. 

1.  H.  Mittord  Barber,  “ Perforated  Stones  of  South 
Africa.”  2.  Mrs.  S.  S.  Allison,  “ Notes  on  the 
Indians  of  the  Similk’ameen,  British  Columbia.” 

Wednesday  Nov.  25. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Prof.  Silvanus  Thompson, 
“ The  Measurement  of  Lenses.” 

Geological,  Burlington-house,  8 p.m.  1.  Prof.  H.  G. 
Seeley,  “The  Os  Pubis  of  i-olacanthus  Foxi .” 

2.  Prof.  Edward  Hull,  “ A Comparison  of  the  Red 
Rocks  of  the  South  Devon  Coast  with  those  of  the 
Midland  and  Western  Counties.”  3.  Rev.  A. 
Irving,  “Supplementary  Note  on  the  Red  Rocks 
of  the  Devon  Coast-Section.” 

Thursday,  Nov.  26.. .London  Institution,  Finsbury-circus, 
E.C.,  6 p.m.  Prof.  Boyd  Dawkins,  “The  Spread 
of  Commerce  in  Europe  in  Pre-historic  Times.” 

Electrical  Engineers,  25,  Great  George-street,  S.W., 
8 p.m.  Discussion  on  paper  by  Capt.H.  R.  Sanke}r 
and  Mr.  F.  Y.  Anderson,  “ Description  of  the 
Standard  Volt  and  Ampere  Meter,  used  at  the 
Ferry  Works,  Thames  Ditton.” 

Friday,  Nov.  27..  ..Juuior  Engineering  Society,  Westminster 
Palace  Hotel,  S.W.,  8 p.m.  Presidential  Address 
by  Sir  Edward  J.  Reed. 

Civil  Engineers,  25,  Great  George-street,  8.W., 
p.m.  (Students’ Meeting.)  Mr.  Walter  Clemence, 
“ Modern  Railway  Carriages.” 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street , Adelphi , London,  1V.C» 


NOTICES. 

♦ 

TYPOLOGICAL  MUSEUMS . 
Attention  is  drawn  to  the  alteration  which 
has  been  made  in  the  announcement  of  the 
Meeting  for  Wednesday,  December  16. 
General  Pitt  Rivers  will  read  his  paper  on 
Typological  Museums,  as  exemplified  by 
the  Pitt  Rivers  Museum  at  Oxford,”  on  that 
evening;  and  Professor  Vivian  B.  Lewes’s 
paper  on  the  “ Spontaneous  Ignition  of 
Coal  ” will  be  read  at  an  early  Meeting  after 
Christmas. 


Chicago  Exhibition,  1893. 

♦ 

Under  date  of  the  27th  August,  1891,  Her 
Majesty  was  pleased  to  issue  a Commission  to 
the  Council  of  the  Society  of  Arts,  authorising 
them  to  act  as  Commissioners  for  the  Universal 
Exhibition,  which,  pursuant  to  an  Act  of  Con- 
gress, and  in  accordance  with  a Proclamation 
made  by  the  President  of  the  United  States  of 
America,  will  be  held  at  Chicago  from  May  1st 
to  October  30th,  1893. 

The  Royal  Commission  are  now  prepared  to 
receive  applications  from  artists,  manufac- 
turers, and  others  desirous  of  taking  part  in 
the  Exhibition,  to  afford  them  all  necessary 
information,  and  to  offer  them  all  available 
facilities  which  they  may  desire  for  this  purpose. 

Such  applications  must  be  made  upon  forms 
to  be  obtained  from  the  Secretary  of  the  Com- 
mission at  their  offices,  Society  of  Arts,  John- 
street,  Adelphi,  London,  W.C.  They  must  be 
sent  in,  properly  filled  up,  not  later  than 
February  29th,  1892,  and  addressed  to  the 
Secretary,  as  above. 


2 1 


As  the  funds  granted  by  H.M.  Government 
will  not  suffice  to  defray  all  the  expenses  of 
the  Section,  it  is  necessary  that  they  should  be 
supplemented  by  payments  from  the  exhibitors. 
A charge  will  therefore  be  made  to  each 
exhibitor,  based  on  the  amount  of  space 
occupied,  and  calculated  on  the  following 
scale  : — 

Per  sq.  ft. 


s.  d. 

For  spaces  not  exceeding  100  sq.  ft.  . . 5 o 

For  spaces  exceeding  100  sq.  ft.  and 

not  exceeding  200  sq.  ft 4 6 

For  spaces  exceeding  200  sq.  ft.  and 

not  exceeding  300  sq.  ft 4 o 

For  spaces  exceeding  300  sq.  ft.  and 

not  exceeding  500  sq.  ft 3 6 

For  spaces  exceeding  500  sq.  ft.  and 

not  exceeding  750  sq.  ft 3 o 

For  spaces  exceeding  750  sq.  ft.  and 

upwards  2 6 

The  minimum  charge  will  be 


It  is  not  expected  that  the  total  receipts  from 
all  sources  will  more  than  suffice  to  defray  the 
cost  of  an  adequate  representation  of  British 
industry;  butshouldthere  be  a sufficientsurplus 
after  the  payment  of  all  the  costs  of  the  Section, 
the  Royal  Commission  will  refund  the  balance 
pro  rata  with  the  amounts  contributed  by  the 
several  exhibitors.  The  amount  produced  by 
the  payments  of  exhibitors  will  therefore  be 
treated  as  a guarantee  fund,  to  be  expended  if 
necessary,  but  if  not,  to  be  refunded  to  the  con- 
tributors. 

The  Exhibition  is  situated  in  Jackson-park, 
within  the  southern  limits  of  the  city  of  Chicago. 
The  principal  buildings  are  devoted  to  the 
following  main  divisions  : — (1)  Fine  Arts  ; (2) 
Manufactures  and  Liberal  Arts  ; (3)  Agricul- 
ture ; (4)  Machinery;  (5)  Electricity;  (6) 
Mines  ; (7)  Transportation  ; (8)  Horticulture. 
In  all  these,  space  has  been  allotted  to  Great 
Britain,  though  it  is  expected  that  the  principal 
British  Court  will  be  that  in  the  Building 
of  Manufactures  and  Liberal  Arts,  since  the 
privilege  has  been  conceded  to  this  country  of 
massing  all  or  most  of  its  exhibits  together, 
should  such  a course  prove  desirable. 

Exhibitors’  goods  will  be  transmitted  direct 
in  bond  to  Chicago,  where  the  usual  Customs 
examination  will  be  made.  Goods  for  exhibition 
only  will  not  be  liable  to  duty,  but  on  goods 
sold  the  usual  rates  will  have  to  be  paid.  Goods 
can  be  sold  in  bond,  at  prices  independent  of 
the  tariff,  the  duties  being  payable  by  the 
purchaser. 

The  American  railroad  companies  propose 
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to  carry  goods  back  from  the  Exhibition  free, 
charging  the  usual  rates  for  the  outgoing 
journey.  These  rates,  it  may  be  noted,  are  low 
in  comparison  with  those  usual  in  European 
countries.  It  is  hoped  that  special  terms  for 
Exhibition  goods  traffic  may  be  obtained  from 
the  Atlantic  steamship  companies.  Full  in- 
formation as  to  routes,  traffic,  rates,  &c.,  will 
be  provided  in  due  course. 

A limited  quantity  of  steam  and  water  power 
will  be  supplied  gratuitously.  Further  sup- 
plies will  be  provided  at  a fixed  rate.  Counter- 
shafts, pulleys,  belts,  &c.,  must  be  provided 
by  the  exhibitor.  Application  for  motive  power 
must  be  made  on  special  forms,  which  will  be 
supplied  on  demand. 

The  general  reception  of  articles  at  the 
Exhibition  buildings  will  commence  on  Novem- 
ber 1,  1892,  and  no  articles  will  be  admitted 
after  April  io,  1893.  Foundations  for  heavy 
machinery  may  be  put  in,  and  special 
constructive  work  commenced,  as  soon  as 
the  state  of  the  ground  and  the  buildings 
permits. 

The  Royal  Commission  are  informed  that 
the  contract  labour  laws  of  the  United  States 
will  not  prevent  exhibitors  from  importing 
foreign  labour,  or  from  entering  into  binding 
contracts  with  their  employes.  Further  informa- 
ion  on  this  head  will  be  supplied  on  applica- 
tion. 

Every  person  who  becomes  an  exhibitor  in 
the  British  Section  thereby  agrees  to  be 
governed  by  the  rules  and  regulations  laid 
down  by  the  Exhibition  Executive,  or  by  the 
Royal  Commission  through  its  executive 
officer. 


Proceedings  of  the  Society. 


SECOND  ORDINARY  MEETING. 
Wednesday,  November  25,  1891  ; Professor 
George  Carey  Foster,  F.R.S.,  in  the 
chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Baird,  John,  Knoydart,  Isle  Ornsay,  N.B. 

Brettell,  J.  Henry,  n,  Portman- street,  W. 
Butterworth,  William,  United  States  Patent-office, 
Washington. 

Patterson,  Myles,  Oriental  Club,  Hanover- square,  W. 
Proctor-Sims,  Richard,  M.Inst.C.E.,  Bhavnagar, 
Kathiawar,  India. 

Wilson,  James,  M.E.,  Old  Forge,  Dunmurry,  Co. 
Antrim. 


The  paper  read  was — 

THE  MEASUREMENT  OF  LENSES. 

By  Professor  Silvanus  P.  Thompson, 

D.Sc.,  F.R.S. 

Often  have  I regretted  that  the  resources  at 
the  disposal  of  the  Technical  College,  Fins- 
bury, did  not  enable  its  staff  to  organise  and 
equip  a proper  laboratory  for  optical  measure- 
ments, and  for  the  standardising  of  optical  in- 
struments, in  the  same  thorough  and  practical 
way  in  which  they  have  now  for  more  than  ten 
years  organised  laboratories  for  electrical  mea- 
surements. What  Professor  Ayrton  did  ten 
years  back  for  the  City  and  Guilds  Institute, 
in  organising  a laboratory  for  electrical  mea- 
surements, I have  longed  to  do  for  optical 
measurement,  believing  that,  when  the  oppor- 
tunity should  come,  the  work  would  be  of  as 
much  benefit  to  the  optical  industries  of  Lon- 
don as  the  electrical  laboratories  of  the  City 
and  Guilds  Institute  have  been. 

The  exact  measurement  of  optical  quantities 
is  no  novelty : for  in  this  branch  of  science 
precision  has  long  reigned,  if  not  in  the  lower 
branches  of  the  industry,  at  least  in  the  higher. 
And  the  laboratory  methods  of  optical  mea- 
surement are  for  the  most  part  thoroughly 
worked  out  and  known,  though  many  of  them 
unfortunately  involve  the  use  of  expensive  in- 
struments and  appliances. 

An  optical  laboratory  should  possess  the 
means  of  testing  rapidly,  accurately,  and  with- 
out too  expensive  appliances,  such  matters  as 
the  truth  of  plane  surfaces,  the  curvature  of 
curved  ones,  the  focal  powers  of  lenses,  their 
aberrations  and  their  aperture.  It  should  have 
means  of  testing  mirrors  and  prisms,  as  well  as 
actual  entire  instruments.  It  should  be  able  to 
state  the  results  in  terms  available  for  future 
years  by  the  employment  of  accurate  funda- 
mental standards. 

With  but  one  very  small  part  of  the  subject 
of  the  work  of  the  optical  laboratory  do  I pro- 
pose to  deal  to-night,  namely,  with  the  mea- 
surement of  lenses.  Lenses  are  used  for  many 
different  purposes,  and  in  varied  functions  and 
combinations.  Measurements  that  would  be 
important  for  some  of  these  are  utterly  unim- 
portant for  others.  For  example,  the  condenser 
lenses  used  for  magic  lanterns  are  not  wanted 
to  be  either  aplanatic,  achromatic,  or  rectili- 
near; their  function  being  merely  to  collect 
the  light  which  emanates  from  a certain  lumin- 
ous patch,  and  spread  it  as  nearly  equally  as 
possible  over  the  area  covered  by  the  trans- 
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parent  slide,  so  that  the  whole  is  equally  illu- 
minated, and  so  that  the  light  so  transmitted 
shall  be  on  the  whole  slightly  convergent.  To 
measure  the  aberrations  or  exact  focal  powers 
of  such  lenses  would  be  a useless  work. 

However,  it  will  be  convenient  at  the  outset 
to  enumerate  all  the  things  which  might  be 
made  the  subject  of  measurement  with  respect 
to  a lens  or  combination  of  lenses.  These  are 
no  fewer  than  18  in  number: — 

1.  Diameter,  or  linear  aperture. 

2.  Thickness,  or  length  from  pole  to  pole. 

3.  Focal  power,  or  its  reciprocal  the  focal 

length. 

4.  Position  of  principal  focal  planes. 

5.  Position  of  optical  centres  (“  principal 

points”  of  Gauss). 

6.  Angular  aperture. 

7.  Chromatic  aberration. 

8.  Spherical  aberrations,  lateral  and  longi- 

tudinal. 

9.  Chromatic  difference  of  the  spherical 

aberration. 

10.  Loss  of  light  by  reflexion  from  surfaces. 

11.  Absorption  of  light  in  transmission. 

12.  Illumination  of  field,  central  and  margi- 

nal. 

13.  Complaneity  of  focus  (included  in  7 and 

8). 

14.  Degree  of  distortion  of  image  (rectili- 

nearity). 

15.  Cylindricity,  or  degree  of  astigmatism, 

including  angle  of  axis  of  cylindricity. 

16.  Accuracy  of  centreing. 

17.  Definition  in  margin  of  field  (involved  in 

7,  8 and  16). 

18.  Refractive  indices  of  materials. 

Now,  of  all  these  varied  matters,  there  are 
but  three  with  which  the  present  paper  will 
deal:  namely,  the  focal  power  of  lenses,  and 
the  position  of  their  focal  planes  and  principal 
points. 

By  focal  power  I mean,  of  course,  that  pro- 
perty on  which  their  convergivity  (positive  or 
negative)  depends,  and  on  which  in  turn 
their  magnifying  (or  minifying)  action  is  de- 
pendent. It  must  be  borne  in  mind,  as  a 
fundamental  principle  of  elementary  optics, 
that  all  that  any  lens  or  mirror  (or  combina- 
tion of  mirrors  or  lenses)  can  effect  is  to 
imprint  a curvature  on  the  wave-front  of  the 
light  that  enters  it.  If  the  wave  is  plane — 
i.e.,  consists  of  parallel  rays,  to  use  the  old 
language— then  the  lens  prints  a curvature, 
positive  or  negative,  upon  it  by  virtue  of  which 
its  march  is  changed,  and  made  convergent  or 


divergent.  If  the  wave  before  impinging  on 
the  lens  is  initially  non-plane,  but  either  con- 
vergent or  divergent,  then  the  lens  will  alter 
the  curvature  of  the  surface,  the  resultant 
curvature  on  emerging  being  simply  the 
algebraic  sum  of  the  initial  curvature  and  the 
impressed  curvature.* 

The  focal  power  is  the  curvature  imprinted 
by  the  lens  on  a plane  wave,  and  is  the  re- 
ciprocal of  the  true  focal  length.  It  is  appro- 
priately expressed  in  terms  of  the  proper  unit 
of  focal  curvature,  the  dioptrie. t The  proper 
numbering  of  lenses  in  dioptrics  has  been  an 
enormous  gain  in  one  branch  of  the  optical 
industries — that  of  the  ophthalmists — and  it  is 
much  to  be  wished  that  other  lenses  than  those 
of  spectacles  should  also  be  henceforth  de- 
scribed in  the  same  way. 

Another  important  step  has  been  the  intro- 
duction of  the  conception  of  focal  planes — a 
conception  to  which  the  use  of  the  photographic 
camera  has  doubtless  contributed  its  share. 
Less  fully  recognised,  but  none  the  less  im- 
portant, is  the  conception  introduced  by  Gauss 
as  the  result  of  his  studies  in  geometrical 
optics,  that  the  properties  of  any  centred  com- 
bination of  lenses  might  be  represented  by  a 
system  of  planes  and  points  which  are,  so  to 
speak,  the  characteristics  of  the  equivalent 
lens.  A lens  can  be  considered  as  having  a 
single  optical  centre  only  when  it  is  infinitely 
thin,  or  at  least  of  negligible  thickness.  All 
thick  lenses  and  combinations  of  lenses  have 
two  optical  centres,  described  by  Gauss  as  the 
two  “principal”  points  (“  Hauptpunkte  ”), 
which  are  considered  as  the  places  where  the 
axis  intersects  two  “principal  planes.”  These 
principal  planes  are  at  a certain  distance  apart, 
and  equi-distant  between  the  two  principal  foci 

* All  the  ordinary  formulae  of  the  text-books  for  lenses  are 
more  or  less  particular  statements  in  symbols  of  this  general 
rule  : for  example,  the  well-known  formula 
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v u f 

in  which  f is  the  focal  length,  and  u and  v the  respective 
distances  of  two  conjugate  points  serving  as  object  and 
image.  The  reciprocal  of  a length  is  a curvature  : so  that 
this  formula  merely  states  that  one  curvature  is  the  result  of 
adding  two  other  curvatures  together.  I have  pointed  this 
out  in  a paper  in  the  Philosophical  Magazine , in  Oct.,  1889. 

+ The  diopirie , originally  proposed  by  Monoyer  as  the  unit 
of  focal  power  of  a lens,  is  now  in  international  use,  having 
been  formally  adopted  by  the  International  Medical  Con- 
gress at  Brussels.  It  is  a unit  of  curvature,  and  as  such  may 
be  used  for  other  purposes  than  focal  powers— for  example, 
to  express  the  curvatures  of  surfaces.  Unit  curvature  is 
taken  as  the  curvature  of  a circle  of  one  metre  radius.  Or  a 
lens  having  a metre  focal  length  is  described  in  modern 
language  as  having  a power  of  one  dioptrie.  A lens  having 
half  a metre  as  focal  length  has  a power  of  two  dioptries. 
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at  the  back  and  front  of  the  lens.  They  possess 
certain  properties  most  useful  in  the  geo- 
metrical treatment  of  lens  problems,  and  act 
as  though  the  light,  however  obliquely  it  may 
be  crossing  the  lens,  were  transferred  straight 
from  one  to  the  other.  The  two  “.principal  ” 
points,  or  optical  centres,  possess  the  property 
that  light  proceeding  from  any  direction 
towards  the  one  of  these  points  passes  out 
from  the  lens  combination  as  though  it  had 
passed  through  the  other.  Fig.  i shows  a 


Fig.  i. 


thick  lens  (in  diagram),  in  which  the  two 
principal  points  of  Gauss  are  marked  Hi  and 
H2  , with  the  two  principal  planes  drawn 
through  them.  These  two  points,  together 
with  the  two  principal  foci,  completely  deter- 
mine the  action  of  the  lens.  When  the 
positions  of  these  four*  cardinal  points 
are  known  for  any  lens  or  lens-system,  then 
all  is  known  that  is  necessary  for  a complete 
discussion  of  the  formation  of  images  for  all 
objects  lying  near  the  principal  axis.  The 
true  focal  length  is  the  distance  from  either 
of  the  two  principal  planes  to  the  correspond- 
ing principal  focus ; the  back  focus  and  the 
front  focus  being  equidistant  each  from  its  own 
optical  centre.  But  hitherto  it  has  been  found 
difficult  to  ascertain  the  position  of  the  princi- 
pal planes  of  a lens  combination.  Optical 
instrument  makers  generally  have  no  informa- 
tion on  the  subject  that  they  can  furnish. 
They  can  tell  us  approximately  the  focal 
length,  but  they  cannot,  or  do  not,  tell  us 
the  position  of  the  optical  centres  or  principal 
points  from  which  this  focal  length  is  to  be 
reckoned.  Beginners  in  microscopic  work, 
when  they  come  upon  an  objective  marked 
“T'inch,”  expect  to  find  that  the  object  must 
be  placed  ^-inch  below  the  front  surface  of 

* If  the  lens  S3rstem  is  not  bounded  by  similar'media  on  its 
two  faces — for  example,  if  one  side  is  bounded  by  air  and  the 
other  by  water— the  two  optical  centres  are  shifted  away 
from  the  two  principal  planes  towards  the  denser  medium, 
and  are  known  as  “nodal”  points.  In  this  case  there  are 
six  cardinal  points  to  consider. 


the  lens,  and  are  often  puzzled  to  find  that 
the  distance  is  perhaps  only  i-ioth  inch* 
Naturally  they  ask  the  question,  from  what 
point  does  the  maker  measure  his  quarter  of 
an  inch  ? The  correct  answer  is  that  the 
i*inch  should  be  measured  from  the  principal 
plane  which  corresponds  to  the  front  focus  of 
the  lens.  But  where  this  principal  plane  lies 
is  never  marked  on  the  brass  mount  of  the 
lens,  though  it  ought  to  be.  Again,  the 
beginner  often  asks  what  is  the  correct  way 
to  reckon  the  true  tube  length  of  the  micro- 
scope between  objective  and  eyepiece.  Must 
he  measure  from  the  lowest  point  of  the  eye. 
piece  to  the  highest  point  of  the  objective,  or 
how?  The  right  answer  is  that  the  true 
distance  between  objective  and  eyepiece  is  not 
the  mere  length  of  the  tube,  but  is  the  distance 
between  the  second  principal  plane  of  the 
objective,  and  the  first  principal  plane  of  the 
eyepiece.  But  how  is  the  unfortunate  pos- 
sessor of  the  instrument  to  measure  this  if  the 
constructor  has  omitted  to  mark  on  the  eye- 
pieces and  objectives  the  positions  of  the 
principal  planes  ? 

It  is  one  of  the  purposes  of  this  paper  to 
describe  an  instrument  for  measuring  lenses, 
and  ascertaining  the  precise  position  of  these 
principal  planes.  Therefore,  a few  more  pre- 
liminary words  about  the  principal  planes  and 
the  two  Gauss-points  through  which  they  pass, 
will  be  appropriate. 

In  ordinary  single  lenses,  if  not  very  thick 
in  proportion  to  diameter,  the  distance  between 
the  two  principal  planes  is  approximately  one- 
third  of  the  thickness  of  the  lens  at  its  middle. 
Exact  formulae  are  given  in  various  modern 
treatises  on  geometrical  optics.  In  lenses 
that  have  their  two  faces  of  different  curvatures 
the  principal  planes  do  not  lie  symmetrically 
between  the  two  poles*  of  the  lens,  but  are 
shifted  toward  the  more  highly  curved  face,  or 
even  beyond  it.  In  piano  lenses,  whether 
convex  or  concave,  one  of  the  two  principal 
planes  is  a tangent  to  the  curved  face.  These 
matters  are  illustrated  by  the  sketches  in  Figs. 
2,  3,  and  4 (p.  25). 

If  the  positions  of  the  four  cardinal  points 
are  known  for  any  two  lenses  separately,  then, 
when  the  lenses  are  placed  at  any  given  dis- 
tance apart,  the  positions  can  be  found  for  the 
four  cardinal  points  of  the  combination.  The 
geometrical  construction  is  very  simple,  and 
is  illustrated  in  Fig.  5.  Let  h\  h-i  be  the 


* 1 have  used  this  term  for  years  to  denote  the  middle-points 
of  the  two  faces  of  the  lens,  and  find  it  very  convenient. 
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two  principal  points  of  a lens,  and  f its  prin- 
cipal focus  for  light  passing  through  it  to  the 
right.  Let  h\  h'2  be  those  of  a second  lens, 
and  let y*' be  its  principal  focus  for  light  passing 
the  other  way.  It  is  required  to  find  the  posi- 
tion of  the  principal  points  and  of  the  principal 
focus  of  the  equivalent  lens.  Consider  any 
ray-path  a b parallel  to  the  axis.  Light 
travelling  along  from  a will,  after  passing 
the  principal  planes  of  the  first  lens,  turn 
towards^.  Similarly,  light  passing  the  other 
way  from  b,  after  passing  the  second  lens,  will 
turn  toward  J.  These  paths  cross  at  o.  Join 
ohz  and  ohi  ; and  draw  h\  ^ parallel  to  0J12  ; 
and  K 1 y parallel  to  oh\.  The  planes  ^Hi  and 


Fig.  2. 


Fig.  3. 


Fig.  4. 


y H2  drawn  through  # and y will  be  the  desired 
principal  planes.  And  the  resultant  focus  F 
is  found  by  considering  the  ray  which  starts 
from  a and  passes  through  0 towards  and 
remembering  that,  as  it  passes  through  the 
second  lens,  it  will  be  shifted  forward  through 
the  distance  between  the  planes  h\  h'2  , and 
turned  as  though  it  came  from  y.  A little 
consideration  will  show  that  if  the  two  lenses 
were  close  together  the  width  Hi  H2  will  be 
the  sum  of  the  widths  h\  h 2 and  h\  h '2  ; whilst 
if  the  two  lenses  are  moved  wider  apart  Hi 
and  H2  will  come  nearer  together,  and  may 
even  cross  past  one  another.  If  the  lenses  are 
placed  at  a distance  apart  equal  to  the  sum 
of  their  focal  lengths,  Hi  and  H2  will  not  only 
have  crossed  planes,  but  will  have  separated 
to  an  infinite  distance  apart. 

The  formulas  for  calculating  the  resultant 
focal  length  and  resultant  width  between  the 
principal  points  for  a combination  of  two  lenses 
at  a distance  apart,  are  as  follows 

resultant  f — ; 

y /i-KA-a' 

a2 

resultant  w — w^w,  — > ; 

/ lTVs — a 

where  a is  the  distance  between  the  lenses, 
fi  and 72  their  focal  lengths,  w 1 and  w 2 the 
widths  between  their  principal  points. 

From  these  formulas  it  follows  that  the 
resultant  focal  length  of  a combination  of  two 


positive  lenses  when  separated  by  an  interval 
is  always  greater  than  the  reciprocal  of  the 


Fig.  5. 

sum  of  their  reciprocals,  and  increases  as  the 
lenses  are  separated.  The  resultant  width 
between  the  principal  points  decreases  from 
the  value  w\  -f-  w-2  down  to  nothing,  and  then 
increases  negatively,  becoming  infinite  when 
a —f\.  -f- 72,  and  again  becoming  positive  and 
finite  when  a exceeds  that  value. 

If  the  optical  combination  is  not  achromatic, 
then  the  positions  both  of  principalgplanes  and 
of  principal  foci  will  be,  in  gen-ral,  different 
for  lights  of  different  colours. 

There  exists  yet  another  paio  ; points  and 
planes,  having  special  propertied  that  should 
be  noted.  These  are  the  points  situated  on 
the  axis  beyond  the  principal  foci  at  distances 
respectively  equal  to  the  true  focal  length  on 
either  side.  They  are  marked  1 and  S2  in 
Fig  6,  being  conjugate  and  symmetrically 


situated.  Toepler,  who  first  called  attention 
to  these  two  points,  called  them  by  the  not 
very  apt  name  of  negative  principal  points 
(negative  Hauptpunkte).  I call  them  the  two 
symmetric  points,  and  the  planes  through 
them  the  symtnetnc  planes.  They  possess 
the  very  useful  properties  that  any  object  in 
one  has  an  image  of  equal  size,  inverted,  in 
the  other,  and  that  any  ray  which  crosses  one 
of  them  at  any  distance  from  the  axis  will, 
after  traversing  the  lens,  cross  the  other  sym- 
metric plane  at  an  exactly  equal  distance  from 
the  axis,  but  on  the  other  side  of  the  latter. 
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I have  now  cleared  the  way  for  discussing 
the  methods  that  have  been  hitherto  used  or 
suggested  for  measuring  the  focal  properties 
of  lenses.  Unfortunately,  most  of  the  ordinary 
methods  of  focometry  which  are  in  accepted 
use  are  based  on  the  assumption  that  the  lens 
may  be  treated  as  of  negligible  thickness,  and 
in  some  others  one  has  to  make  assumptions 
beforehand  as  to  the  probable  width  between 
the  principal  planes.  This  is  easy  enough  in 
the  case  of  a single  lens,  but  for  compound 
lenses  the  principal  planes  come  in  most 
unexpected  positions,  at  an  unknown  width 
apart.  After  I have  enumerated  the  methods 
of  focometry,  and  briefly  described  each,  I will 
describe  a new  method,  and  an  instrument  for 
carrying  it  out. 

METHODS  OF  FOCOMETRY. 

The  methods  of  focometry  may  be  classified 
under  six  general  heads ; and  under  these 
may  be  grouped  the  several  varieties  adopted 
by  different  authorities. 

I. — Methods  of  Direct  Focal  Search. 
(a.)  Objective  Methods . — The  classic  simple 
method  of  ascertaining  the  principal  focus  of 
a lens  or  optical  combination,  applicable  only 
to  positive  lenses  ; consisting  in  sending  rays 
from  any  very  distant  object  through  the  lens, 
and  searching  for  the  real  image  which  is  re- 
ceived upon  a suitable  surface,  preferably  that 
of  a semi-transparent  screen. 

( b .)  Berger's * Method. — A variety  of  the 
preceding,  in  which  an  illuminated  object  and 
a collimating  telescope  at  a finite  distance  are 
substituted  for  an  indefinitely  distant  object, 
and  the  real  image  at  the  principal  focus  is 
sought  by  means  of  an  observing  microscope. 

(c.)  Maskelyne' jf  Method. — A telescope, 
fitted  with  crosswire  eyepiece,  is  focussed 
upon  an  object  at  indefinite  distance.  The 
(positive)  lens  under  examination  being  then 
clamped  over  the  object-glass,  it  is  pointed  to 
a near  object,  which  is  moved  to  such  a posi- 
tion as  will  give  an  accurate  image  in  the 
telescope,  the  position  of  the  object  being  that 
of  the  principal  focus  of  the  lens. 

{d.)  Merz'sX  Method. — A variety  of  the  pre- 

* Berger. — Apparat  zur  genauer  Bestimmung  der 
Brennweite  von  Objectivglasern.  “Zeitschrift  fiir  Instru- 
mentenkunde,”  vi.  1886,  p.  272. 

+ After  considerable  search,  I am  unable  to  find  any 
writing  of  Maskelyne’s  which  describes  the  method  which 
goes  by  his  name.  The  same  remark  applies  to  Ramsden’s 
method. 

t Merz. — Ueber  einen  neuen  Apparat  zum  Messen  der 
Brenweite.  Pogg.  Ann.  1845,  lxiv,  321. 


ceding,  adapted  to  negative  lenses.  The  tele- 
scope, with  the  lens  under  examination  fitted 
in  front  of  the  object-glass,  is  focussed  upon  an 
object  at  an  indefinite  distance,  and  then  the 
lens  being  removed,  is  pointed  to  a near 
object  which  is  moved  to  a position  giving 
accurate  focus. 

(e.)  /Berber's*  Method. — The  positive  lens 
being  placed  in  front  of  an  illuminated  slit,  it 
is  moved  to  such  a position  that  a slab  of 
glass  with  parallel  faces  introduced  into  the 
path  of  the  emerged  rays  produces,  on  being 
tilted,  no  change  in  the  apparent  position  of 
the  slit  as  viewed  in  a telescope  ; this  being  a 
test  of  parallelism  of  the  rays. 

None  of  the  foregoing  methods  are  applic- 
able to  very  short  focus  lenses,  and  they  give 
no  information  as  to  the  Gauss  points. 

{/.)  Pendlebury' Method. — The  positions 
of  each  of  the  two  principal  foci  are  found 
objectively,  and  then  the  respective  distances 
are  found  from  these  to  two  conjugate  points 
by  inserting  a luminous  object  and  finding, 
objectively,  its  image.  Then  calling  these 
two  distances  and  q,  the  true  focal  length  is 
found  by  Newton’s  rule  as  a geometrical  mean 
between  them.  After  this  calculation  has  been 
made,  the  distance  between  the  two  principal 
points  can  be  found  by  subtracting  twice  the 
true  focal  length  from  the  distance  between 
the  two  principal  foci. 

II. — Methods  of  Magnification. 

(g.)  Ramsdeti' s Method. — Measurement  is 
made  of  the  size  and  distance  of  the  real  image 
formed  at  the  conjugate  focus  of  an  object  of 
known  size,  at  known  distance  : and  from  these 
the  focal  depth  is  calculated.  This  method 
assumes  the  lens  to  be  of  negligible  thickness. 

{hi)  Meyer  stein' s%  Method.  — This  is  a 
modification  of  Ramsden’s  method  to  meet  the 
case  of  thick  lenses.  The  lens  is  placed  be- 
tween an  object  and  a screen  fixed  at  more 
than  four  times  the  focal  length  apart.  Mea- 
surement is  made  of  the  size  of  object  and 
image,  together  with  their  distance  apart,  and 
the  distance  of  the  lens  from  one  of  them.  The 
lens  is  then  reversed  end  for  end,  and  is  dis- 
placed longitudinally  until  the  same  magni- 
fication is  obtained  as  before  on  the  same 

* Kerber. — Verfahren  zur  Bestimmung  der  Brennweite 
von  Linsen.  Zeitschrift  Jar  1 hstrumentenkunde  /.  1881. 

p.  67. 

+ Pendlebury. — “ Lenses  and  System  of  Lenses  ” 
(London,  1884),  p.  82. 

t Meyerstein.— Apparat  zur  Bestimmung  der  Brennweite 
spharischer  Linsen  und  Linsensysteme.  Wied.  Annaien  i., 
1877,  p.  315  ; and  Carl's  Repertorium , xiv.,  1877,  p.  363. 
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screen.  All  assumptions  about  the  Gauss 
points  are  thus  eliminated,  for  it  is  clear  that 
if  in  the  second  observation,  after  reversing  the 
lens,  the  same  magnification  is  obtained  as  in 
the  first,  the  second  principal  point  now  occu- 
pies the  position  which  the  first  principal  point 
previously  occupied,  and  vice-versa.  From 
the  magnification,  the  distance  between  object 
and  image,  and  the  measurements  of  the  dis- 
placement of  the  lens,  the  true  focal  length  is 
calculated.  Dr.  Meyerstein  describes  a special 
instrument  for  carrying  out  this  method.  This 
method  was  devised  in  1844,  but  not  published 
until  1877,  after  the  same  principle  had  been 
independently  discovered  and  described  by 
Dr.  Hoppe.* 

(i.)  Hansen' s\  Method. — An  object  of  given 
size  being  chosen,  the  positions  of  the  lens  are 
found  which  give  (real)  images  of  linear  mag- 
nitudes respectively  equal  to  that  of  the  object 
multiplied  by  1,  2,  3,  &c ; and  from  two  (or 
more)  of  such  observations,  each  of  which 
'requires  a series  of  double  adjustings,  the  focal 
length  and  the  distance  between  the  principal 
points  are  calculated. 

(/.)  Mergier' s%  Method. — This  is  an  elegant 
mode  of  carrying  out  one  of  Hansen’s  sugges- 
tions. The  two  symmetric  points  are  found  by 
trial  and  double  adjustment,  as  in  Silbermann’s 
method  mentioned  below,  the  magnification 
here  being  unity.  Two  micrometers  serve  as 
respecting  object  and  as  receptive  surface  for 
the  image.  This  adjustment  being  made, 
then,  in  order  to  produce  an  image  in  the 
same  place  as  previously  but  of  double  mag- 
nitude, it  is  sufficient  to  displace  the  lens 
through  a distance  equal  to  the  focal  length, 
and  the  object  though  exactly  half  this  dis- 
tance. This  is  accomplished  by  simple 
mechanical  means,  with  _two  screws  con- 
nected by  wheel-gearing. 

III.— Methods  of  Unit  Magnification. 

These  methods  constitute  a special  case  of 
II.,  but  are  quite  distinctive. 

(h.)  Silbermann'  s%  Method. — In  this  method 

* Hoppe. — Ueber  die  Bestimmung  der  Haupt-und  Brenn- 
punkte  eines  Linsensystems.  Pogg.  Annate n,  clx.,  1876,  p. 
169. 

t Hansen. — Untersuchung  des  Weges  eines  Lichtstrahls 
durch  eine  beliebige  Anzahl  von  brechenden  spharischen  Ober- 
fi lichen.  K.  sticks  Gesellsch.  far  Wissenschaften,  xvM  1871. 

$ Mergier. — Nouveau  focometre  pour  la  determination  des 
constantes  optiques  des  systemes  dioptriques  en  general. 
Seances  de  la  Societe  de  Physique.  1887,  p.  193. 

$ Silbermann. — Comptes  Rendus , xiv.  1830,  Feb.  22,  p. 
340.  See  also  Verdet,  Cours  de  Physique,  wherein  it  states 
that  this  instrument  was  referred  to  a Commission,  consisting 
of  MM.  Arago,  Babinet,  Biot,  and  Pouilubt.  No  refer- 
ence to  any  report  of  this  Commission  can  be  found. 


the  lens  (positive)  is  placed  at  the  middle  of  a 
graduated  bench,  upon  which  two  transparent 
micrometers  are  placed  on  either  side,  so  that 
the  image  of  one  micrometer  falls  upon  the 
other.  By  a well-known  theorem,  the  total 
distance  between  object  and  image  will  be  a 
minimum,  when  the  distance  between  them  is 
equal  to  four  times  the  focal  length,  and  each 
is  situated  at  one  of  the  symmetric  points  of 
the  lens.  The  operation  of  finding  these 
symmetric  points  consists,  then,  in  a series 
of  double  adjustments  of  the  following  kind  : — 
One  of  the  micrometers  being  placed  at  a dis- 
tance judged  approximately  as  twice  the  focal 
length,  the  second  micrometer  is  then  moved, 
until  upon  its  surface  an  exact  image  of  the 
first  is  formed.  If,  on  comparing  the  size  of 
the  divisions  of  this  image  with  those  of  the 
surface  on  which  it  falls,  it  is  found  that  they 
do  not  coincide,  but  are  either  magnified  or 
minified,  the  distance  of  the  first  micrometer 
is  either  increased  or  diminished,  and  the 
second  micrometer  is  again  adjusted  to  the 
new  position  of  the  image,  and  a fresh  com- 
parison made.  By  successive  trials  and 

approximations  the  symmetric  points  are 
approached  ; and,  when  so  found,  the  dis- 
tance between  them  is  measured,  and  one- 
fourth  of  it  taken  as  the  focal  length.  The 
method  is  open  to  the  objections  (i)  that  it  is 
inapplicable  to  thick  lenses,  as  it  does  not 
take  into  account  the  distance  between  the 
Gauss  points,  and  (2)  that  it  requires  a tire- 
some series  of  double  adjustments.  The 
simple  modification  of  this  method,  suggested 
by  Webb,*  needs  no  notice  here. 

(/.)  Donders' \ Method. — Donders  improved 
the  method  of  unit  magnification  by  substi- 
tuting for  the  series  of  double  adjustments  a 
simpler  mode  of  equalizing  the  size  of  object 
and  image.  He  used  as  object  an  opaque 
screen  provided  with  perforations,  the  linear 
dimensions  of  which  from  one  to  another  were 
measured  with  a Helmholtz’s  ophthalmometer. 
The  lens  to  be  measured  being  placed  in  front 
of  this  object,  an  image  is  then  formed  on  a 
translucent  screen,  and  the  lens  is  then  moved 
to  increasing  distances  until  the  size  of  the 
image,  as  measured  by  the  ophthalmometer,  is 
equal  to  that  of  the  object. 

(m.)  Snellen' s\  Method. — This  method, 

* Webb. — Liferary  Gazette , 1857,  p.  1101  ; and  Fortschritte 
d.  Physih,  xiii.  1857,  p.  276. 

t Donders.— Bepaling  van  den  Brandspunt-afstand  van 
Lensen.  Versl.  en  Mededeel  xv.,  1863,  p.  402. 

t Snellen. — De  Phakometer,  ter  repaling  van  focus  en 
centrum  van  lenzen.  Maandblad  voor  Natuunvetenschappen, 
vii.  1876,  p.  23. 
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which  closely  resembles  that  of  Donders,  is 
carried  out  by  the  aid  of  an  instrument  called 
a Phakometer,  consisting  of  a graduated 
bench  at  the  middle  of  which  the  lens  is 
placed.  No  ophthalmometer  is  used  to 
measure  the  sizes  of  object  and  image,  a 
translucent  screen  figured  with  marks  serving 
to  detect  any  want  of  equality  between  the 
sizes  of  image  and  object.  It  is  assumed  that 
the  lens  has  a single  optical  centre  at  its 
centre  of  figure,  and  a mechanical  adjustment 
serves  to  move  the  object  and  the  screen  at 
equal  rates  from  the  lens  at  the  centre.  The 
scale  is  divided  to  read  off  direct  in  dioptries 
the  focal  power  of  the  lens.  Snellen  applies 
the  method  to  negative  lenses  and  long-focus 
positive  lenses  by  placing  them  between  two 
positive  lenses  of  equal  and  known  focal 
power;  and  in  the  case  of  plano-convex  and 
meniscus  lenses,  he  recommends  that  to  secure 
symmetry,  such  lenses  should  be  taken  in 
pairs,  back  to  back,  and  measured  together. 

IV. — Methods  of  Approximate  Unit 
Magnification. 

(n.)  Bessel's*  Method. — In  this  method  the 
object  and  the  apparatus  to  receive  the  image 
are  placed  at  a distance  from  one  another, 
exceeding  four  times  the  focal  length,  and  the 
(positive)  lens  is  placed  between  them.  Two 
such  positions  of  the  lens  can  be  found  for 
either  of  which  the  distance  between  the  two 
conjugate  foci  is  the  same.  Bessel  gives  a 
formula  for  deducing  the  focal  length  from  the 
measurements  of  the  various  distances.  The 
method  assumes  the  distance  between  the 
Gauss  points  to  be  known  beforehand,  and 
therefore  fails  to  give  any  information  on  the 
more  difficult  point  to  be  determined.  The 
advantages  of  the  method  are  that  no  measure- 
ments have  to  be  made  from  the  curved  faces 
of  the  lenses,  and  that  none  have  to  be  made 
of  the  sizes  of  optical  images. 

(<?.)  Oudemans ’f  Method  is  simply  the 
method  of  Bessel  carried  out  by  means  of  a 
special  apparatus,  consisting  of  a simple 
graduated  bench,  and  hair  micrometers. 
Oudemans  gives  approximate  formulae  for 
calculating  the  distance  between  the  Gauss 
points,  for  insertion  in  Bessel’s  formulae,  but 
confesses  that  this  procedure  fails  in  the  case 
of  many  lens-combinations. 

* Bessel. — Astronomische  Untersuchungen , vol.  i.  p.  137. 

t Oudemans. — Sur  la  determination  des  distances  focales 
des  lentilles  a court  foyer.  Archives  A eerlandaises,  t.  xiii. 
1877,  p.  149. 


(; p .)  Hasselberg' s*  Method. — In  applying 
Bessel’s  plan,  Hasselberg  employs  as  objects 
the  real  images  of  spectrum  lines  as  formed  in 
the  focal  plane  of  the  eyepiece  of  a spectroscope. 
Pie  compares  to  some  hundredths  of  a milli- 
metre, the  performance  of  a Zeiss’s  objective 
constructed  of  ordinary  glass,  but  assumes  the 
Gauss  points  by  approximate  calculation. 

(y.)  MacGillavry'  s\  Method. — This  elegant 
method  departs  from  Bessel’s  in  that  it  re- 
quires measurements  to  be  made  of  the  re- 
spective sizes  of  object  and  image,  as  well  as 
of  the  distance  between  them,  and  of  the  dis- 
placement of  the  lens  between  the  two  inter- 
mediate positions  of  adjustment  to  exact  focus. 
But  by  this  means  all  assumptions  or  esti- 
mates about  the , distance  between  the  Gauss 
points  are  avoided.  MacGillavry  gives  three 
formulae  from  each  of  which  this  unknown 
quantity  has  disappeared  by  elimination  ; the 
true  focal  length  being  given  in  terms  of  the 
quantities  directly  measured,  namely,  from  the 
relative  sizes  of  object  and  image  in  the  two 
positions,  and  the  change  in  any  one  of  the 
three  measured  lengths.  Apart  from  the  ex- 
perimental difficulty  of  accurately  measuring 
the  magnification,  MacGillavry’s  method  ap- 
pears to  be  very  satisfactory. 

V. — Method  of  Approximate  Interior 
Unit  Magnification. 

(r.)  Cornu' s%  Method. — This  is  one  of  a 
group  of  possible  methods  in  which  the  respec- 
tive distances  from  their  related  principal  foci 
of  two  conjugated  points  are  measured,  and 
the  true  focal  length  (which  is  their  geometrical 
mean)  is  calculated  from  them  ; the  peculiarity 
of  Cornu’s  plan  being  that  the  two  conjugate 
points  employed  are  close  to  the  two  Gauss 
points,  one  of  them  being  always  interior  to 
the  lens.  The  lens  is  temporarily  marked  with 
ink-lines  upon  its  faces,  and  the  experimental 
process  consists  in  observing  by  a reading 
microscope  of  sufficiently  long  focus  the 
positions  in  space  of  the  principal  focus 
of  the  lens,  the  marks  on  the  nearer  face, 
and  the  internal  vertical  image  of  the  marks 
on  the  further  fa^e.  From  the  distances  thus 
measured,  together  with  a measurement  of  the 

* B.  Hasselberg. — Bull,  de  V Academie  des  Sciences  de  St - 
Pctersbourg,  xxxii.,  1&88,  p.  412 ; and  Beibldtter T xii.,  1888, 
p.  782. 

+ MacGillavry. — De  bepaling  der  focaal-afstanden  van 
samengestelde  optiscbe  stelsels.  Mandblad  voor  Natuur- 
vuetensc  happen , v.,  1875,  p.  73. 

t Cornu. — Determination  experimentale  des  elements  prin- 
cipaux  d’un  systeme  optique.  Journal  de  Physique , lre 
S6rie,  VI.,  1877,  p.  276. 
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thickness  of  the  lens,  the  true  focal  length,  as 
well  as  the  distance  between  the  Gauss  points, 
can  then  be  calculated.  In  practice,  the  direct 
measurement  of  the  thickness  of  the  lens  is 
avoided  by  the  device  of  reversing  the  position 
of  the  lens  and  repeating  the  three  readings 
from  the  reversed  faces.  M.  Cornu  describes 
an  apparatus  constructed  for  him  by  Duboscq 
for  carrying  out  these  measurements. 

(j.)  Mebius'*  Method. — This  is  a modifica- 
tion of  the  method  of  Cornu  for  the  particular 
case  of  negative  lenses,  and  needs  no  extended 
notice  here. 

VI. — Method  of  Obliquity  of  Rays. 

(/.)  Moser'  s\  Method.  — This  method  is 
based  on  the  principle  that  any  ray  which  on 
entrance  passes  through  the  first  Gauss  point 
at  any  given  obliquity  with  respect  to  the 
principle  axis  emerges  with  unchanged  obli- 
quity, but  displaced,  as  if  it  had  passed 
through  the  second  Gauss  point.  To  deter- 
mine these  points  the  experimental  process 
consists  in  a series  of  approximations  derived 
from  measurement  made  of  the  magnification. 

Of  the  various  methods  thus  briefly  reviewed, 
only  those  of  Pendlebury,  Meyerstein,  Mac- 
Gillavry,  and  Cornu  fulfil  the  conditions  of 
determining  the  values  of  both  f and  k without 
double  adjustments.  Doubtless,  each  has  its 
advantages  for  particular  cases.  Yet  it 
appeared  worth  while  to  follow  out  another 
method  which  seemed  to  possess  some  advan- 
tages over  any  yet  suggested. 

A New  Focometric  Method. 

In  the  new  method  of  focometry  which  the 
author  has  devised,  direct  methods  of  measure- 
ment of  lengths  only  are  used  ; and  double 
adjustments  are  avoided.  The  method  con- 
sists in  the  direct  determination,  firstly , of 
the  two  principal  foci  by  placing  a transparent 
micrometric  screen  at  each  ; and,  secondly , 
when  these  have  been  found,  the  two  sym- 
metric points  by  moving  the  two  screens  by  a 
double  screw  motion  through  equal  distances 
until  each  is  the  image  of  the  other.  The  true 
focal  length  (/)  and  the  distance  ( k ) between 
the  Gauss  points  are  therefore  given  by  simple 
subtraction  of  scale  readings. 

Choice  of  the  Symmetric  Points. 

It  is  easy  to  show  that  in  any  determination 

* Mebius. — Determination  experimentale  des  elements  prin- 
cipaux  d’une  lentille  divergente.  Journal  de  Physique , 2mc 
Serie,  ix.,  p.  511. 

+ Moser.  — Methode  die  Brennweite  und  optischen 
Hauptpunkte  von  Linsen  zu  bestimmen.  Pogg.  Annalen, 
Ixiii.,  1884,  p.  39. 


of  focal  lengths,  the  most  favourable  position 
for  an  experimental  measure  of  any  two  con- 
jugate points  is  when  these  occupy  the  sym- 
metric points ; provided  the  experimental 
determination  of  the  two  conjugated  foci,  is 
assumed  to  be  of  equal  difficulty. 

Let  A and  — q be  the  respective  distances 
of  the  point-object  and  point-image  from  the 
two  corresponding  principal  foci.  Then  by 
Newton’s  rule,  we  shall  have 

P = P<1\ (0 

where  f is  the  true  principal  focal  length. 

If  in  the  determination  of  the  lengths  p and 
j q we  make  errors  of  measurement,  respec- 
tively A p and  Aq,  there  will  result  an  error 
of  Af  in  the  calculation  of  the  focal  length, 
having  a value  determined  by  the  equation — 

(/+  Af)*  = (*  + Ap)  (q+  Aq),..  (2) 

Or— 

P + 2/A/+  Afi=pq+pAq  + 

qAp-\-  ApAq (3) 

Subtracting  (1)  from  (3)  and  neglecting  small 
quantities  of  the  second  order,  we  have  : — 

2fAf=pAq+qAp  (4) 

Hence,  divided  by  f 2 = q we  get : — 

¥=iA-Z  + ¥ (5) 

or  the  per-centage  error  in  f is  the  mean  of 
the  per-centage  errors  in  p and  q.  Hence, 
since  A p and  A q are  obviously  of  the  same 
order  of  magnitude,  if  we  write  Am  for  the 
arithmetical  mean  of  them,  and  assume  that 
each  of  them  is  equal  to  this  value,  we  get 
from  (4)  — 

Af—  4 Am  (6) 

which  shows  that  for  a given  mean  error  Ajn 
and  a given  focal  length,  the  error  made  in 
determining  this  focal  length  will  be  propor- 
tional to  p -f-  q.  Hence  those  values  of 
P and  q which  make  p + q a minimum 
will  make  the  error  A fia.  minimum.  And,  as 
pq  = fi2  is  a constant  for  a given  lens,  it  is 
obvious  that  the  case  of  minimum  value  of 
p q is  when  p — q \ this  being  the  case 
when  the  conjugate  points  are  at  the  sym- 
metric points. 

The  assumption  made  above  that  the  expe- 
rimental difficulty  of  determining  the  position 
of  a conjugate  focus  is  equal  for  conjugate 
foci  in  any  position,  is,  however,  hardly  justified 
in  practice,  for  in  all  laboratory  experience  it 
is  admitted  that  it  is  more  difficult  to  ascertain 
with  precision  the  position  of  an  image  (real) 
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which  is  remote  from  a lens  than  that  of  one 
near  the  lens.  In  fact,  the  experimental  loca- 
tion of  the  image  is  mainly  delimited  by  the 
sharpness  of  the  crossing  of  the  rays,  and  the 
tangent  of  the  angle  at  which  the  extreme  rays 
cross  is  inversely  proportional  to  the  distance 
from  the  lens.  The  aperture  of  the  lens  then 
limits  the  accuracy  of  determination  of  foci  at 
great  distances.  The  larger  the  aperture  the 
more  accurately  (assuming  spherical  aberra- 
tion above)  will  be  the  delimitation  of  the  foci ; 
but  the  larger  the  aperture,  the  greater  do 
spherical  aberrations  become.  The  error  in 
determining  q may  arise  at  either  end  of  the 
measurement ; it  is  more  likely  to  occur  at  the 
end  most  distant  from  the  lens  than  at  the 
principal  focus.  If  it  be  assumed  that  the 
probable  magnitude  of  an  error  A q made  in 
estimating  the  value  of  q is  proportional  to 
the  distance  of  this  focus  from  the  lens,  then 
we  may  write  A q as  proportional  to  q -+•  f, 
and  similarly  A^5  as  proportional  to  A +./"• 
Substituting  these  values  in  (4)  we  get  : — - 

2fAf  x P (<7  +/)  + 2 (P  +/) 

and,  dividing  by  f and  collecting,  we  get 
A/cc  f+\{p  + q). 

This  is  still  a minimum  (for  positive  values  of 
jz5  and  q)  when  yS  = <7,  or  when  the  conjugate 
foci  are  taken  at  the  symmetric  points. 

Principle  of  Focometer  for  Deter- 
mining the  Focal  Planes  and  Princi- 
pal Planes  of  any  given  (Positive) 
Optical  Combination,  such  as  a 
Microscope  Objective,  or  other  Lens. 

The  abstract  principle  of  this  focometer  was 
described  as  follows  by  the  author  two  years 
ago,  in  a memorandum  accompanying  an 
application  made  to  the  Royal  Society  for  a 
grant  in  aid  of  the  construction  of  the  appa- 
ratus : — 

“Let  A B (Fig.  7)  be  the  objective  (or 
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lens) ; Hi  H2  its  principal  points : Fi  F-2  its 
principal  foci ; and  Si  S2  the  two  symmetric 
points  situated  each  at  double  the  focal  dis- 
tance from  the  respective  principal  points 


Si  S2  are  conjugate  points,  and  the  planes 
through  them  are  planes  of  unit  magnification. 

“Suppose  a parallel  beam  to  be  sent  (from 
a lamp  provided  with  a reticle  in  front  of  it 
and  a collimating  lens,  all  placed  in  air  at 
some  convenient  distance  away)  through  A B 
from  left  to  right.  An  image  will  be  formed 
at  Fi  , thus  determining  that  point.  Then, 
with  the  same  source  removed  to  a distant 
point  on  the  right,  send  a parallel  beam  from 
right  to  left,  thus  determining  F2  . Small 
glass  plates,  having  micrometers  cut  on  sur- 
faces (respectively)  nearest  to  Hi  H2  , and 
each  provided  with  a reading  lens  behind, 
should  be  used  to  receive  these  images,  and  to 
ascertain  their  precise  position  in  space.  The 
said  micrometers  should  be  mounted  on  sup- 
ports sliding  along  a suitable  bench,  over  the 
middle  of  which  the  obj  ective  has  been  clamped 
in  a special  support.  The  micrometers,  or,  at 
least,  one  of  them,  should  be  so  arranged  that 
they  can  be  thrown  out  of  the  axis  laterally 
when  not  wanted.  They  should  be  provided 
with  verniers  to  read  off  their  positions  on  the 
bench.  They  should  also  be  furnished  with 
clamps,  which,  after  each  has  been  once  set 
at  its  principal  focus,  will  permit  it  to  be 
clamped  to  a screw  below  on  the  bench.  The 
distance  from  Fi  to  F2  is  equal  to  2/  + x 
(where  f is  the  true  focal  length  and  x the 
unknown  distance  between  the  two  principal 
planes). 

“ Now,  let  there  be  a gearing,  such  as  a 
right  and  left-handed  screw,  which  will  enable 
the  observer  to  move  the  two  micrometers  from 
Fi  and  F2  at  exactly  equal  rates  outwards. 
When  one  of  them  arrives  at  Si  the  other  will 
at  the  same  moment  arrive  at  S2  , and  this 
will  be  known  by  observing  through  the  reading 
lens  attached  to  one  micrometer  the  inverted 
image  of  the  other,  coincident,  but  reversed  in 
position  (exactly  as  in  Silbermann’s  old  form 
of  Focometer).  The  equality  of  object  and 
image  in  size — known  by  the  fitting  of  the 
micrometer  scales — will  serve  to  check  the 
correctness  of  the  observation.  The  distance 
from  Si  to  S2  = + k*  Hence  k = 2F1  F2 

— Si  S2  : and  f=  Fi  S2  = Fi  S2  . By  mea- 
suring off  backwards  from  Fi  a distance  equal 
to  Si  F2,  the  point  H2  is  arrived  at.  Simi- 
larly Hi  is  arrived  at,  and  these  points  can  be 
marked  off  on  the  outside  of  the  tube  of  the 
objective.’  * 

Description  of  the  Instrument. 

In  accordance  with  the  foregoing  project, 
the  author  designed  an  instrument  which  he 
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terms  a Focometer.  It  was  constructed  by 
Messrs.  Nalder  Bros.,  of  Clerkenwell,  to 
whom  the  author  is  indebted  for  many  useful 
■suggestions  embodied  in  the  apparatus.  The 
■construction  is  shown  in  the  accompanying 
figures. 

The  support  for  the  lens  or  combination  of 
Senses  to  be  examined  is  fixed  at  the  middle  of 
a bench  made  of  two  parallel  girders  of  gun- 
metal,  each  670  millimetres  in  length,  placed 
vertically  above  one  another,  and  secured 
together  both  at  their  ends  and  at  the  middle. 
The  highest  and  lowest  faces  of  this  double 
girder  are  bevelled  at  450,  and  a scale  of  milli- 
metres is  divided  along  the  front  face  at  the 
upper  edge.  This  girder  frame  is  shown  from 
the  back  in  Fig.  8 (p.  32),  in  end  view  in  Fig.  9. 
The  support  for  the  lens  can  be  raised  by  a 
dovetail  slide  worked  by  a rack,  or  moved  hori- 
zontally transversely  to  the  bench  by  another 
dovetail  slide  furnished  with  a screw  motion, 
as  shown  in  Figs.  8 and  9. 

The  travelling  supports  for  the  micrometers 
are  two  solid  pieces  of  brass,  which  fit  over 
the  bevelled  edges  of  the  girders  and  slide 
without  any  looseness  of  motion  along  the 
frame.  Each  bears  a vernier  to  read  off 
its  position  on  the  bench,  and  each  is 
furnished  at  its  upper  point,  as  shown  in 
Fig.  8,  with  a horizontal  slide  for  fine  ad- 
justment, worked  by  means  of  a screw  of 
fine  pitch  ; the  position  of  the  horizontal  slide 
being  read  off  by  means  of  a vernier  against  a 
short  scale  cut  upon  the  face  of  the  support. 
Except  when  the  clamps  described  below  are 
applied,  each  of  these  supports  is  so  far  free 
that  it  can  be  pushed  along  the  bench  by  hand, 
but  is  fitted  to  slide  so  accurately  that  it  cannot 
be  shifted  by  any  chance  touch. 

Between  the  parallel  girders,  running  from 
end  to  end  of  the  apparatus,  is  a double  screw, 
the  two  halves  being  respectively  right  and 
left-handed,  each  accurately  of  a pitch  of  two 
millimetres.  This  screw,  the  function  of  which 
is  to  shift  the  two  supports  for  the  micrometers, 
is  furnished  at  each  end  with  a large  milled 
head,  and  with  a driving  handle.  The  screw 
is  of  steel.  It  was  constructed  in  two 
separate  parts,  which  were  then  united 
by  being  securely  rivetted  into  a short 
cylinder  of  steel  of  larger  diameter.  This 
cylinder  runs  through  a bearing  in  the  central 
piece  of  the  frame  of  the  instrument,  and  is 
secured  in  position  between  two  fixed  collars 
of  steel,  which  are  seen  edgways  in  Fig.  8. 
These  collars  are  screwed  up  sufficiently 
tightly  to  prevent  any  end  play.  At  the  two 


outer  ends  the  screw  passes  through  two  bear- 
ings in  the  end  supports,  which  admit  of 
longitudinal  play  so  as  to  allow  for  any  differ- 
ence of  expansion  between  the  screw  and  the 
frame  of  the  instrument. 

The  manner  in  which  the  driving  motion 
is  communicated  from  the  screw  to  the  two 
travelling  supports  is  peculiar.  A device  was 
needed  which  would  admit  of  the  travelling 
supports  being  independently  moved  to  any 
positions  when  not  clamped  to  the  screw,  and 
of  being  clamped  in  any  position  to  the  screw, 
so  as  to  be  driven  by  it  without  backlash. 
These  conditions  were  finally  fulfilled  in  the 
following  manner.  Upon  each  half  of  the 
screw  is  placed  a massive  gun-metal  nut, 
about  50  millimetres  long,  and  of  square  sec- 
tion 25  millimetres  in  the  side.  The  lower 
face  of  this  nut  slides  upon  the  upper  face  of  the 
lower  girder,  and  this  prevents  it  from  turning  ; 
it  is  also  prevented  from  turning  by  the  inter- 
position, between  its  upper  face  and  the  lower 
face  of  the  upper  girder,  of  a long  slotted 
rectangular  flange  of  brass  which  constitutes 
part  of  a clamping  bar.  Each  nut  is  bored 
out  with  a short  cylindrical  cavity.  Within 
this  are  inserted  a spiral  spring  of  steel  wire, 
and  a second  nut  which,  though  capable  of 
longitudinal  play,  is  prevented  from  turning  by 
the  insertion  of  a key  into  a key-way.  The  intro- 
duction of  this  second  nut,  with  a strong  spring 
between  it  and  the  main  nut,  is  a mechanical 
device  originally  due  to  Sir  William  Thomson, 
P.R.S.,  for  preventing  back-lash.  The  slotted 
clamping-bars  mentioned  above  are  of  brass, 
each  176  millimetres  long.  Each  is,  as  may 
be  seen  from  Figs.  8 and  9,  of  L- shaped  sec- 
tion, fitting  over,  and  in  front  of  the  square 
nut.  The  upper  horizontal  flange  which  comes 
between  the  top  of  the  nut  and  the  under  side 
of  the  higher  girder  is  of  accurate  fit,  and  is 
slotted  out  to  receive  beneath  it  the  head  of 
a clamping  pin.  This  pin,  passing  vertically 
through  a projecting  lug  of  the  travelling 
support,  enters  the  threaded  shaft  of  a clamp 
screw  which  bears  at  its  top  a milled  head. 
When  this  is  turned,  the  head  of  the  clamping 
pin  is  raised  and  clamps  the  slotted  bar  to  the 
lug  of  the  travelling  support.  The  vertically- 
situated  flange  of  each  of  the  L-shaped  clamp- 
ing bars  fits  accurately  into  the  space  between 
the  upper  and  lower  girders,  and  it  also  is 
slotted  to  admit  through  it  a clamping  pin 
which  projects  horizontally  from  the  square 
nut.  A clamping  screw  with  milled  head 
screws  on  to  this  pin,  and  clamps  the  slotted 
bar  to  the  square  nut.  It  is  shown  in  Fig.  9 
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projecting-  to  the  left.  In  order  that  the  turn- 
ing- of  the  long  screw  may  drive  the  two 
travelling  supports,  it  is  requisite  that  each 
should  be  clamped  to  its  slotted  bar,  and  that 
each  slotted  bar  should  be  clamped  to  the 
square  nut.  The  object  of  using  such  long 
clamping  bars  instead  of  mere  short  pieces  is 
to  enable  the  travelling  supports  to  be  clamped 
when  at  unequal  distances  from  the  centre  of 
the  apparatus,  the  two  square  nuts  being 
always  situated  symmetrically  at  equal  dis- 
tances from  the  centre. 

The  micrometers  and  other  appliances  for 
receiving  the  focal  images  are  of  three  different 
kinds. 

The  first  kind  is  shown  on  the  left-hand 
support  of  Fig.  8.  It  consists  of  a small 
bevel-edged  disk  of  glass,  fixed  in  the 


end  of  a narrow  tube,  and  provided  with  a 
reading  lens  or  positive  eyepiece  of  about  38 
millimetres’  focal  length.  Upon  the  outer 
surface  of  the  glass  disk  is  ruled  a scale 
divided  into  fifths  of  millimetres.  This  micro- 
metric arrangement  is  convenient  for  receiving 
a focal  image,  as  formed  at  the  back  of  a 
microscopic  objective,  at  a point  at  some  dis- 
tance down  the  tube  in  which  the  objective  is 
mounted. 

The  second  kind,  shown  in  Fig.  8,  on 
the  right-hand  support,  consists  of  a rather 
larger  disk  of  glass,  mounted  in  a metal 
rim,  which  is  cut  away  at  two  places. 
Upon  the  front  face  of  this  disk,  a micrometer 
scale  in  fifths  of  millimetres  is  also  ruled,  and 
one  half  the  disk  is  silvered  over.  This 
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arrangement  is  convenient  for  use  with  larger 
lenses,  and  for  service  as  an  object,  in  which 
case  it  is  illuminated  from  behind.  When 
making  determinations  of  microscopic  objec- 
tives it  is  found  convenient  to  use  one  micro- 
meter of  the  second  kind  opposite  the  front  of  the 
objective,  and  one  of  the  first  kind  at  the  back 
of  the  objective  ; the  pieces  being  mounted  as 
shown  in  Fig.  8.  Each  of  the  micrometers 
can  be  shifted  laterally  out  of  the  line  of  the 
lens  under  measurement,  the  arm  which 
carries  the  micrometer  being  fastened  to  a 
collar  furnished  with  a small  handle,  as  shown 
in  Figs.  8 and  9.  This  collar  is  guided  to 
move  in  a plane  orthogonally  to  the  optical  axis 
of  the  apparatus  by  an  adjustment  of  three 
abutting  screws.  These  three  abutting  screws 
are  not  shown  in  Fig.  9,  but  the  heads  of  two 
of  them  are  shown  in  profile  in  Fig.  8 ; being 
situated  behind  the  collar  bearing,  which 
receives  the  curved  supporting  stem  of  each 
of  the  two  micrometers.  These  bearing -collars 
are  provided  with  stops  to  enable  the  micro- 
meters to  be  brought  up  accurately  to  their 
former  position  after  having  been  thrown  out 
laterally. 

A third  arrangement,  not  shown  in  Fig.  8,  is 
used  only  for  large  lenses,  and  consists  of  a 
grooved  metallic  ring  mounted  on  a curved 
arm  upon  the  top  of  the  travelling  support. 
Over  this  grooved  ring  is  stretched  a piece  of 
thin  paper,  which,  after  having  a millimetre 
scale  marked  upon  it,  is  rendered  nearly 
transparent  by  the  application  of  varnish. 
Two  such  micrometers  are  used — one  at  either 
end — when  measurements  are  to  be  made  upon 
camera  lenses,  and  other  lenses  having  a focal 
length  of  several  centimetres. 

The  holder,  fitted  upon  the  central  support, 
as  shown  in  Figs.  8 and  9,  for  carrying  the 
lens,  is  cut  with  the  Royal  Microscopical 
Society’s  standard  screw,  so  as  to  receive  any 
microscopic  objective.  For  other  small  lenses 
an  adapter,  provided  with  the  same  screw,  is 
used,  and  the  lens  is  temporarily  fitted  into 
the  adapter  by  means  of  a cork  ring.  For 
large  lenses  a V-shaped  appliance  is  substi- 
tuted for  the  screw  holder. 

In  order  to  know  the  position  of  the  lens 
itself  with  respect  to  its  focal  and  principal 
points,  it  is  necessary  to  ascertain  the  scale- 
reading corresponding  to  some  fixed  point  on 
the  lens,  or  on  its  attached  mounting.  This 
might  be  done  by  end-measurement,  by  bring- 
ing one  of  the  micrometers  up  into  actual  con- 
tact with  one  pole  of  the  lens ; but  such  a 
mode  of  proceeding  is  inadvisable  for  several 
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reasons.  It  was  therefore  decided,  when  the 
instrument  was  being  designed,  to  adopt  such 
a construction  as  would  permit  of  direct  deter- 
minations by  means  of  a delicate  plumb-line. 
With  this  object,  the  general  form  of  double 
girder  was  adopted,  so  that  the  scale  might  be 
engraved  on  the  front  of  the  vertical  face.  By 
reference  to  the  end  elevation  in  Fig.  9,  it  will 
be  seen  that  the  optical  axis^of  the  apparatus 
is  arranged  to  be  in  the  same  vertical  plane. 
Moreover,  the  micrometers  are  so  arranged 
that  in  each  case  a plumb-line  can  be  hung 
directly  against  the  actual  face  of  glass  or 
paper  upon  which  the  micrometer  is  engraved. 
As  plumb-line,  a thin  silk  thread  with  a small 
leaden  sphere  at  the  end  of  it  is  used.  When 
the  instrument  is  properly  levelled,  the  plumb- 
line  can  be  applied  to  read  off  directly  on  the 
scale  the  actual  position  of  any  of  the  micro- 
meters ; and  so  by  comparison  with  the  read- 
ings of  the  verniers  of  the  travelling  supports 
is  obtained  the  zero  reading  for  use  in  future 
measurements. 

It  was  consequently  necessary  to  furnish 
the  instrument  with  levelling  screws.  There, 
however,  arose  a small  mechanical  difficulty  ; 
for  an  instrument  of  this  shape  would  not  be 
very  stable  if  provided  with  one  foot  at  one 
end,  and  two  near  together  at  the  other.  It 
is  therefore  provided  with  four  levelling  screws, 
one  at  each  end  and  two  at  the  two  ends  of 
the  central  support.  In  practice,  this  arrange- 
ment is  quite  workable  ; and  it  is  found  con- 
venient first  to  adjust  the  level  of  the  girders 
lengthways  by  the  end  screws,  then  to  adjust 
transversely  by  the  other  screws.  The  frame 
is  so  solidly  made  that  there  is  no  fear  of 
racking  it  byj  unequal  weight  upon  the  four 
screws  ; the  wooden  top  of  a strong  laboratory 
table  is  not  so  rigid  as  to  make  any  fine 
adjustment  necessary. 

Mode  of  Using  the  Focometer. 

The  mode  of  procedure  in  using  the  instru- 
ment is  as  follows  : — The  lens  to  be  measured 
having  been  secured  in  the  central  support, 
it  is  then  adjusted  in  position  so  as  to  be 
accurately  in  the  axial  line  between  the  two 
micrometers.  The  clamps  of  the  two  travel- 
ling supports  are  left  loose,  being  only  applied 
when  required.  One  of  the  micrometers  (in 
practice,  that  shown  on  the  left  in  Fig.  8)  is 
then  thrown  out  laterally,  and  a beam  of 
parallel  light  is  thrown  through  the  lens  (from 
left  to  right,  as  seen  in  Fig.  1),  so  as  to  form 
an  image  at  the  first  principal  focus.  In 
practice,  this  is  done  as  follows : — A com- 
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pound  lens,  which  is  to  be  used  as  a collimator, 
is  placed  in  direct  sunlight,  and  at  the  focal 
point,  where  the  image  is  formed,  is  placed  a 
piece  of  ground  glass,  coarsely  ruled  with 
black  lines.  When  this  reticle  is  set  in  its 
■exact  position  with  respect  to  the  collimating 
lens,  the  combination  is  placed  at  one  end  of 
a long  room,  about  40  feet  long,  with  a paraffin 
lamp  behind  the  reticle  to  illuminate  it.  The 
parallel  beam  thus  issuing  from  the  collimating 
lens  is  received  on  the  focometer  about  20  feet 
-away. 

The  travelling  support  on  the  right  (Fig.  8) 
is  then  brought  up  by  hand  and  adjusted  so 
that  the  micrometer  is  approximately  at  the 
principal  focus.  It  is  then  clamped  to  the 
screw,  and,  using  a positive  eyepiece  to  aid 
the  vision,  the  micrometer  is  accurately 
adjusted  to  the  focus  either  by  turning  the 
main  screw,  or  by  the  fine-motion  screw  on 
the  travelling  support  This  first  adjustment 
having  been  made,  the  clamps  are  then  unfas- 
tened, and  the  micrometer  is  thrown  out 
laterally. 

A parallel  beam  is  then  thrown  in  a similar 
fashion  in  the  reverse  direction  through  the 
lens,  and  the  second  micrometer  is  thrown 
into  line  and  is  brought  by  a similar  process 
to  the  second  principal  focus. 

The  plumb-line  is  then  applied  to  ascertain 
the  position  of  some  fixed  point  of  the  lens, 
and  to  read  off  the  positions  of  the  micrometers, 
which  are  replaced  in  their  axial  positions  : 
or,  if  the  zero  readings  of  these  are  known, 
their  positions  are  ascertained  from  the  read- 
ings of  their  respective  verniers. 

These  three  readings  having  been  made, 
both  the  travelling  supports  are  clamped  to 
their  respective  nuts  on  the  main  screw.  The 
■screw  is  turned  so  as  to  cause  the  micrometers 
to  travel  outwards.  The  observer,  looking 
into  the  eyepiece  of  the  micrometer  on  the  left, 
sees  an  inverted  image  of  thejDther  micrometer 
come  into  view,  and,  as  the  screw  is  turned, 
the  micrometers  reach  a certain  position  when 
both  sets  of  dividing  lines  are  in  focus  in  the 
same  field  without  any  parallax.  This  position 
can  be  very  accurately  ascertained  by  shifting 
the  eye  slightly  from  side  to  side  of  the  lens. 
The  two  micrometers  now  occupy  the  two 
symmetric  points,  and  their  positions  are 
observed  either  by  plumb-line,  or  by  the 
readings  of  their  respective  verniers. 

The  simple  method  of  calculating  by  sub- 
traction of  scale  readings  the  true  focal  length, 
and  the  distance  between  the  two  Gauss 
points,  has  been  given  above. 


Results  of  Measurements  made  with 
the  Focometer. 

The  following  examples  are  given  of  measure- 
ments made  on  lenses.  In  all  cases  here 
recorded  a red  light  was  used,  a ruby  glass 
being  interposed. 

(1.)  Small He7nisjherical Lens , i2millims. 
aperture,  by  Cooke  and  Sons. — Front  of  hemi- 
spherical face  taken  as  point  of  reference, 
A.  Preliminary  experiments  with  plumb-line 
showed  that  F2  is  76*1  millims.  behind  zero  of 
of  vernier  Z^,  and  Fi  is  49-6  millims.  in  front 
of  zero  vernier  Zi. 

Readings  of  verniers  for  principal  foci  are  : — 

zi  = 356-55  Z2  = T99'2° 

- 76-10  + 49  60 

Ft  = 280-45  Fu  = 248-60 

Readings  of  verniers  for  symmetric  points 

are  : — 

Z',  = 37I-52  Z'3  = 184-17 

— 76-10  -{-49-60 


Sa  = 295-42  S3  = 233-77 

, • «.  -tt>  CSC  TT  I5'°3  4-  14-97 

f = mean  of  F3 -S2  & Sx—  Fx  = 

2 

f=  15-0  millims. ; JF  = 66-6  dioptries. 

« = 2 (Fj—  F2)  -(Sj  — Sa) 

= 2*05  millims. 

H2  is  at  263*6  ; Hx  at  265-65  of  scale. 

A is  plumbed  at  262-65.  Hence  first  principal  point 
is  0-95  milfim.  within  the  front  of  the  hemispherical 
surface. 

(2.)  Substage  Condenser  (single  lens),  by 
Beck. — Flat  upper  face  of  lens  taken  as  point 
of  reference  A : — 

A =2518 

Zz  =356-32  ; Z3  = 196-5 
-jOi  -f  49-6 

Fj  = 280-22  F2  = 246-1 

z'i  = 370-54  Z'2=  182-17 

f — mean  of  Z\  — Zx  and  Z2  — Z'2  = 
14-28  millims. 

JF  = 65-4  dioptries. 

Hj  = Fj  - / = 265-94 
H2  = F,  + / = 260-38 
k = H,  — Hj  = 5-56  millims. 

(3.)  Coddington  Le?ts , reputed  one -inch 
focal  length. — Summit  of  one  curved  face 
taken  as  point  of  reference : — 
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A = 2658 
B = 280-9 

F,  = 299-3  ; Fa  = 247-2 
S,  =325-6  S2  = 220-8 
f — (mean  of  S,  — Fx  and  F2  — S2)  = 26*35 
Jf  =*  37*95  dioptries. 

Hi  = F,  - / = 272*95 
H2=F2  + / = 273*55 
k = H,  — H2  = — o*6o  millims. 

The  Gauss  points  are  crossed,  and  close  together. 
(4.)  Objective  i-inch,  by  R.  and  J.  Beck. 

A (front  of  lens)  at  248-2. 

F,  = 279-88 
Fa  = 241-98 
S,  = 300-09 
Sa  = 22i*75 
f — 20*22  millims. 

= 49-46  dioptries. 

Hi  = 259'67 
H2  = 262*21 

k = Hj  — Ha  = — 2-54  (Gauss  points  crossed). 

(5) .  Objective  \-inch,  by  R.  and  J.  Beck. — 
Back  focus  too  deep  in  tube  to  use  ordinary 
micrometer;  used  a inch  objective  instead, 
as  auxilliary  lens,  to  explore  focus. 

A (front  of  lens)  at  252*4 
Fj  = 274-88 
F2  = 252-14 
S,  = 281-20 
S2  = 246-2 
f — 6-13  millims. 

— 163-1  dioptries. 

H,  = 268-75 
H2  = 258*27 

k = H,  — H2  = 10-48  millims. 

(6) .  Objective  reputed  16  mm.,  by  Zeiss, 
(“  apochromatic  ”).  (Used  auxiliary  lens  as 
in  preceding  for  back  focus.) 

A = 242 
F,  = 258-6t 
Fa  = 239-2 
S,  = 275-04 
Sa  = 222-6  7 
f = 16-43  millims. 

-IP  = 6o*86  dioptries. 

H,  = 242*18 

H2  = 255*63 

k — — 13*45  millims.  (Gauss  points  crossed.) 


Fig.  10.— Zeiss’s  Objective. 


(7.)  Objective  reputed  8 mm.  by  Reichert. 
A = 251*35 
F,  = 256-72 


F 2 = 250-85 
S*  = 263-78 

s2  = 243-79 

f = 7*06  millims. 

G = 141*6  dioptries. 

H=  249*66 
H2=  257*91 

k = - 8-25  millims.  (Gauss points  crossed,  and  lie 
outside  focal  planes.) 


(8.)  Cainera  Lens  (landscape),  maker  un- 
known.— A.  taken  at  front  of  mount.  AH 
measures  plumbed  direct. 

A = 2339 
F,  = 417*8 
Fa=  151*0 
Sa  = 547*7 
S2  = 20  45 
f = 130-22  millims. 

= 7-68  dioptries. 

H,  = 287*58 
H2  = 281-22 
k = 6-36  millims. 

(9.)  Aptanatic  CoJidcnser  for  Lanternr 
constructed  by  R.  and  J.  Beck  on  Herschel’s 
formula. — A.  taken  at  front  of  mount  on  con- 
cave side. 


A = 237-5 
Fi=  365*5 
F2=  193*3 

51  = 435*7 

52  = 121-8 

f — 71*0  millims. 

= 14*8  dioptries. 

H,  = 294-2 

H2  = 264*3 

k = 29-9  millims. 

(10.)  Camera  Lens  (small  landscape), 
maker  unknown. — A taken  at  rise  of  mount  at 
front  end. 

A = 247-2 
Fj  = 416-2 
Fo  = 136-7 

51  = 534*2 

52  = — 1 -3 
f=  138  millims. 

^ = 7-248  dioptries. 

Hj  = 278-2 
H2  = 274-7 
k = 3’5  millims. 


No  complete  examination  of  any  lens  for  rays 
of  different  colours  has  yet  been  made,  but  it 
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has  been  found  that  lens  No.  4,  examined 
above  for  red  light,  gives  with  green  light  a 
different  value  for  k,  though  the  lens  is  sensi- 
bly achromatic  at  the  principal  focus. 

The  most  interesting  results  obtained  so  far 
are  the  facts  that  in  so  many  compound  lenses 
the  Gauss  points  are  crossed,  the  first  point 
being  beyond  the  second.  And,  in  the  case 
of  one  lens  (No.  7),  a Reichert’s  objective,  the 
distance  between  these  two  points  is  found  to 
exceed  the  distance  between  the  two  principal 
foci.  It  seems  to  be  a necessity  with  all  wide- 
angled compound  lenses  that  the  aberrations 
can  only  be  reduced  to  a minimum  by  widely 
separating  the  constituent  lenses,  with  the 
result  that  the  optical  centres  of  the  combined 
lens  are  considerably  displaced  past  one 
another. 

Since  the  bulk  of  the  foregoing  investigations 
were  carried  out,  the  authorities  of  the  Kew 
Observatory  have  decided  upon  undertaking 
the  testing  of  camera  lenses,  and  issuing 
certificates  of  merit.  In  this  work  they  have 
had  the  benefit  of  the  advice  of  Captain 
Abney,  F.R.S.,  than  whom  no  one  is  better 
able  to  advise  as  to  what  is  desired  for  photo- 
graphic purposes.  This  is  an  excellent  begin- 
ning, but  it  is  curious  that  in  neither  of  the 
certificates  issued  is  any  information  given  as 
to  the  position  of  the  optical  centres,  or  their 
distance  apart.  The  “differences  in  focal 
length”  for  red  and  violet  rays  is  given,  but 
whether  this  means  difference  in  true  focal 
length,  or  difference  in  position  of  focal  plane, 
is  not  stated.  What  a photographer  wants  is 
not  agreement  in  focal  length,  but  in  focal 
plane,  which  is  a very  different  matter.  Also 
in  the  “A”  certificate  issued  from  Kew,  it  is 
proposed  to  state  the  optical  distortion  at  25 0 
from  the  axis,  “ including  astigmatism.”  But 
whether  this  means  that  the  test  is  to  include 
one  for  cylindricity  so  as  to  give  the  direction 
of  the  axis  of  astigmatism  in  the  focal  plane, 
or  whether  this  term  is  being  misused  to  denote 
spherical  aberration,  does  not  appear.  Cer- 
tainly no  really  astigmatic  lens  could  be 
tolerated  for  an  instant  in  photography,  as  it 
would  result  in  all  vertical  lines  being  out  of 
focus  when  all  horizontal  lines  were  in  focus, 
or  some  similar  defect. 

I notice  in  a recent  most  admirable  article 
on  photographic  lenses,  in  Nature , by  Mr.  A. 
Mallock,  the  term  astigmatism  is  also  used 
for  the  distance  between  the  primary  and 
secondary  foci  as  produced  by  oblique  rays. 
But  this  is  not  astigmatism  at  all,  and  has 
nothing  to  do  with  the  cylindricity  of  the  lens, 


the  defect  which  produces  astigmatism.  What 
Mr.  Mallock  applies  this  term  to  is  spherical 
aberration  pure  and  simple. 

I pointed  out  in  1889,  in  my  article  in  the 
Philosophical  Magazine , how  the  focal  power 
of  a lens  is  the  product  of  a number  depending 


Fig.  12. 


only  on  the  properties  of  the  material  into  the 
sum  of  the  two  curvatures  of  its  faces,  or,  in 
the  case  of  thick  lenses,  of  a more  complex 
quantity  depending  on  the  thickness  of  the 
lens  as  well  as  its  curvatures.  And  in  order  to 


Fig.  13. 


facilitate  calculations  I devised  a special  form 
of  spherometer — the  dioptrie  spherometcr — • 
(Fig.  12)  which  measures  the  curvatures  of  the 
surfaces  directly  in  dioptries.  This  was  also 
constructed  for  me  by  Messrs.  Nalder  Bros.  To 
apply  this  to  any  simple  lens  one  merely  takes 
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the  two  readings,  adds  them,  and  multiplies  by 
a constant*  which  depends  only  on  the  material. 
For  crown-glass  the  constant  is  0*54;  and  for 
flint-glass  varies  from  0'64  to  078  according 
to  density.  Since  I published  this,  a still  more 
handy  device  has  been  brought  out  by  the  Geneva 
Optical  Company,  of  whom  Messrs.  Botwright 
and  Grey,  of  Clerkenwell,  are  agents  in  this 
country.  It  is  known  as  a “Lens-measure,”  and 
is  depicted  in  Fig.  13  (p.  36).  It  is  the  invention 
of  Mr.  Brayton,  and  consists  of  a simple  form  of 
spherometer  with  a multiplying-hand  to  read 
off  the  curvature  on  a dial.  But  the  latter, 
instead  of  reading  off  the  mere  curvature  of 
the  surface,  has  the  readings  of  its  dimensions 
already  multiplied  by  the  proper  constant  for 
crown-glass,  namely,  0’54 ; so  that  the  dioptries 
of  a lens  are  found  simply  by  adding  the  read- 
ing of  the  two  sides. 

I will  conclude  by  expressing  my  satisfaction 
that  the  British  Association  has  seen  its  way 
to  appoint  a committee  on  the  subject  of  the 
measurement  of  lenses.  With  Professor 
Carey-Foster  as  chairman,  and  with  Captain 
Abney,  of  South  Kensington,  and  Mr.  Whipple, 
of  Kew,  as  members,  such  a committee  ought 
to  be  able  to  effect  some  real  progress  in  the 
spread  of  scientific  methods,  and  so  help  for- 
ward the  industry. 


DISCUSSION. 

Mr.  G.  M.  Whipple  said  he  had  been  much 
gratified  at  hearing  the  reference  which  had  been 
made  to  the  work  done  at  Kew  in  regard  to  lenses, 
for  it  ought  to  be  better  known  that  an  atttempt 
had  been  made  in  this  country  to  create  an  optical 
laboratory.  He  was  also  very  glad  to  know  that  the 
Technical  Institute  at  Finsbury  was  doing  similar 
work,  and  he  felt  sure  that  with  the  appliances  they 
had  there  and  the  leisure  at  their  disposal— not  of 
Professor  Thompson,  but  of  the  senior  students — 
many  most  interesting  questions  in  optics  might  be 
dealt  with,  and  he  hoped  solved,  which  could  not 
be  accomplished  by  those  who  had  other  duties 
allotted  to  them.  The  measurement  of  lenses  for 
microscopes  had  not  come  within  the  scope  of  their 
operations  at  Kew  ; their  work  was  the  examination 
of  telescopes  for  the  royal  navy,  binoculars,  gun 
directors,  a class  of  telescope  not  much  known  to  the 
general  public  which  had  been  recently  brought  out, 
besides  smaller  glasses  used  in  the  ordinary  work  of 
navigation.  Again,  the  sextants  which  were  em- 
ployed by  cadets  must  bear  a certificate,  and  this 
had  led  to  increased  accuracy  in  make.  There  were 
also  certain  minor  instruments  examined,  of  which 

* This  is  equal  /£  — 1,  where  ^ is  the  refractive  index  ; or 
(1  — n)  -7  h , where  h is  the  velocity-constant  (relatively  to  air). 


he  need  only  mention  one,  which  required  a plane 
surface.  The  grinding  of  a plane  glass  surface  was  a 
somewhat  difficult  operation,  and  it  had  not  been 
much  required  until  recently,  when  they  had 
been  introduced  and  their  use  rendered  com- 
pulsory for  cadets  as  artificial  horizons  in  work- 
ing their  sextants.  This  was  a matter  of 
economy  to  save  the  waste  of  mercury,  which  was 
somewhat  considerable,  when  mercurial  artificial 
horizons  were  employed.  Plane  surfaces  of  blackened 
glass  were  therefore  introduced  instead.  These  things 
had  been  going  on  for  some  time,  but  of  late  the 
Kew  Committee  had  undertaken  the  examination  of 
photographic  lenses,  and  he  must  add  to  the  names 
of  the  gentlemen  who  had  been  mentioned  as  laying 
down  the  lines  on  which  the  work  should  proceed, 
that  of  Major  Darwin,  formerly  director  of  the  photo- 
graphic department  of  the  School  of  Military  Engineer- 
ing. He  had  now  retired  from  the  Royal  Engineers, 
and  had  thrown  himself  thoroughly  into  this  question 
of  testing  photographic  lenses.  He  seemed  to  have 
consulted  all  the  authorities  he  could  get  at,  and  had 
made  some  very  ingenious  and  beautiful  pieces  of 
apparatus  for  the  purpose,  amongst  them  being  a 
modification  of  Grubb’s  method  of  determining 
the  focal  length  of  lenses.  It  was  much  larger 
than  Professor  Thompson’s  apparatus,  being  adapted 
to  test  lenses  of  6 inch  diameter  and  30  inch  focal 
length,  and  was  about  5 feet  long  and  the  same  height. 
It  proved  very  satisfactory  in  use.  He  regretted  that 
the  word  astigmatism  had  remained  on  the  prospectus 
and  was  kept  in  use,  for  it  undoubtedly  was  wrong, 
but  still  it  was  a very  convenient  term  to  employ,  and 
he  did  not  know  what  could  be  substituted  for  it, 
and  it  was  apparently  understood  by  users  of  pho- 
tographic lenses.  There  were  other  terms  as 
regarded  distortion  and  dispersion,  which  were  not 
altogether  correct,  and  should  give  place  to  a more 
accurate  terminology.  The  point  with  regard  to 
focal  planes,  which  formed  such  an  important  feature 
in  microscopic  work,  had  not  come  before  them  in 
connection  with  photographic  lenses,  nor  did  they 
use  it  at  all  in  testing  telescopes  and  binoculars. 

Mr.  T.  R.  Dallmeyer  said  it  was  very  gratifying  to 
find  that  at  last  the  efforts  which  were  being  made  to 
obtain  perfection  in  optical  work  were  to  be  subjected 
to  critical  and  scientific  examination,  which  must 
result  in  really  good  work  being  appreciated.  He 
was  particularly  interested  in  what  he  understood  to 
be  a new  theory  in  treating  light,  as  explained  in  the 
early  part  of  the  paper,  and  he  wished  Professor 
Thompson  had  developed  it  further.  One  of  the 
main  things  which  opticians  had  to  do  was,  after 
calculation,  to  do  what  he  might  describe  as  grinding 
a lens  on  paper,  and  this  work,  by  ordinary  pro- 
cesses, was  very  labourious.  He  imagined  that 
if  the  process  of  which  Professor  Thompson  had 
only  given  the  brilliant  idea,  were  carried  out  with 
regard  to  the  central  pencils,  that  process  of 
going  through  the  mill  in  lens  grinding  would  be 
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greatly  facilitated.  From  the  one  or  two  hints 
which  had  been  given,  the  method  seemed  to  be 
simplicity  itself.  There  were  one  or  two  other 
methods  of  obtaining  the  nodal  points  besides  those 
which  had  been  mentioned.  He  should  like  to  ask 
if,  in  particular  constructions — one  of  which  he  was 
deeply  interested  in— one  o the  nodal  points  was 
only  radially  outside  the  lens,  would  such  an  appli- 
cation be  suited  to  the  measurement  of  the  lens  as 
regarded  its  focus.  He  understood  that,  for  taking 
long  measurements,  such  an  instrument  would  be 
hardly  applicable,  but  that  it  was  chiefly  confined  to 
the  measurement  of  lenses  where  the  nodal  points 
were  either  contained  in  the  instrument,  or  were  very 
close  to  it. 

Mr.  Conrad  Beck  said  he  also  had  been  extremely 
interested  in  the  paper,  because  he  remembered  his 
fearful  struggles  in  endeavouring  to  work  out  lenses 
on  the  English  system,  and  the  delight  with  which 
he  hailed  the  Gauss  and  the  German  system  of 
reckoning  both  the  signs  and  the  principal  planes. 
Those  who  had  endeavoured  practically  to  work  out 
lenses  on  the  ordinary  system,  as  given  in  “ Parkin- 
son,” and  such  books,  would  agree  with  him  as  to 
the  enormous  difficulties  there  were,  which  were 
entirely  got  rid  of  when  the  proper  geometrical 
method  of  reckoning  the  signs,  and  the  complete 
theory  of  the  Gauss  points  were  brought  into  work. 
As  Mr.  Whipple  had  said,  the  chief  importance  of 
the  nodal  points  was  with  reference  to  microscopic 
work,  and  in  that  case  there  were  some  very  awkward 
and  difficult  considerations.  In  old  days,  when 
the  achromatic  microscope  was  first  introduced,  it 
was  understood  that  some  sort  of  reasonable  magni- 
fying scale  should  be  adopted,  and  an  arbitrary  scale 
was  taken,  in  which  the  inch  meant  that  it  magni- 
fied a certain  amount  with  a certain  tube  length.  But 
nobody  knew  where  the  tube  length  was  measured 
from.  An  American  gentleman  the  other  day  pub- 
lished a paper  in  which  he  tabulated  all  the  various 
tube  lengths  as  measured  by  various  English  and 
Continental  manufacturers,  and  they  varied  most 
enormously.  But,  even  supposing  a definite  tube 
length  to  be  taken,  the  difficulty  still  remained,  be- 
cause in  order  to  get  a magnifying  power  which 
should  be  in  any  way  consistent  with  changed  eyepieces 
and  object-glasses,  it  was  necessary  that  low  power 
object-glasses  should  be  mounted  in  enormously  long 
tubes  and  high  powers  in  very  short  tubes.  When 
using  a low  power  you  then  had  to  have  it  a loug 
way  from  the  object  to  begin  with,  and  that  difficulty 
was  increased  by  mounting  it  in  a tube  3 inch 
or  4-inch  long,  which  in  the  case  of  a 5-inch 
would  be  simply  preposterous.  Then,  again, 
supposing  that  for  the  sake  of  scientific  accu- 
racy, such  a plan  were  adopted,— what  could  be 
done  in  the  use  of  a binocular  microscope  ? With  the 
binocular  microscope  it  was  essential  to  have  the 
object  glass  as  near  as  possible  to  the  binocular 
prism,  whereas  if  lenses  were  mounted  on  the  prin- 


ciple suggested,  the  low  powers,  which  are  the  very 
powers  used  for  binocular  work,  ought  to  be  mounted 
a long  way  away  from  the  tube  of  the  microscope. 
Until,  however,  this  plan  was  adopted,  no  really 
true  method  of  magnification  could  possibly  be 
established.  As  a matter  of  fact  opticians  at 
present  were  making  their  low-power  .lenses  very 
much  higher  in  power  than  they  ought  to  be  in 
order  to  obtain  this  standard  magnifying  power 
which  was  adopted  as  an  arbitrary  scale.  For  in- 
stance, a modern  4-inch  objective  was  nothing  like 
4 inches  ; it  was  nearer  3 inches,  because  its  nodal 
point  was  too  far  up  the  microscope.  It  was  put  up- 
to  a much  higher  power  to  produce  the  same  magnify- 
ing power  in  connection  with  the  same  eyepiece. 
This  plan  got  over  the  difficulty  tolerably,  but  when 
you  changed  the  eyepiece  you  began  to  find  that 
although  with  one  particular  eyepiece  the  magnify- 
ing scale  was  tolerably  constant — and  could  be 
made  absolutely  constant — when  you  changed  the 
eyepiece  it  did  not  affect  different  powers  in  the 
proper  ratio,  and  the  scale  was  thrown  out.  Mr. 
Whipple  said  the  nodal  points  were  not  of  so  much 
importance  in  photographic  and  other  optical  lenses,, 
and  he  was  quite  right  in  saying  that  their  position 
was  not  of  nearly  so  much  importance,  but  it  was. 
extremely  important  some  means  should  be  adopted 
which  eliminated  the  distances  between  the  nodal1 
points  in  measuring  the  focal  length  of  optical  in- 
struments. 

Professor  Thompson,  in  reply,  said  Zeiss’s  way  of 
getting  over  the  difficulty  about  tube  length  was  not 
quite  as  Mr.  Beck  had  stated,  because  Zeiss  distinctly 
attempted  to  regulate  the  depth  to  which  the 
eyepieces  were  to  be  plunged  down,  so  that 
they  should  not  overlap  in  the  same  way  as  in 
the  old  arbitrary  scale.  Whether  he  was  suc- 
cessful in  carrying  that  out  with  very  low  powers  he 
could  not  say.  Mr.  Whipple  seemed  to  give  no 
hope  that  the  practical  user  of  lenses  would  be  con- 
tent to  change  the  misleading  term  astigmatism  ; but 
what  were  you  to  do  if  you  came  across  a lens  which 
had  two  defects,  and  both  were  called  astigmatism  ? 
If  they  meant  different  things  you  must  give  a 
different  name  to  one  of  them,  and  he  thought  you 
ought  to  give  a different  name  to  the  thing  which 
was  not  astigmatism.  Mr.  Whipple  and  the  Kew 
authorities  ought  to  invent  a name,  and  then  every- 
one would  be  obliged  to  adopt  it. 

The  Chairman,  in  proposing  a vote  of  thanks  to- 
Professor  Thompson,  said  that  this  paper  constituted 
a really  important  contribution  to  the  knowledge  of 
optical  measurements.  The  instrument  which  had  been 
shown  and  explained  promised  to  be  very  useful  indeed 
in  the  actual  examination  and  specification  of  lenses. 
Hitherto  there  had  been  no  accurate  method  which  was 
easily  applicable  for  finding  the  constant  on  which  the 
action  of  any  lens,  and,  still  more,  a combination  of 
lenses,  depended.  In  the  ordinary  treatment  of  the 
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I properties  of  lenses  in  this  country,  even  in  scientific 
text-books,  one  got  no  further  than  dealing  with  lenses 
which  were  not  infinitely  thin,  but  which  were  dealt 
; with  as  though  they  were,  and  he  hoped  the  paper 
I would  have  a great  effect  in  widening  the  ordinary 
optical  discussions,  and  bringing  the  ordinary  theory 
more  nearly  into  accord  with  actual  practical  expe- 
rience. As  yet  they  had  hardly  got  beyond  Newton’s 
I optics.  What  Gauss  introduced  long  ago,  the  idea 
of  the  virtual  thickness  of  the  lens,  had  scarcely  been 
recognised  in  all  its  importance  in  this  country, 

| though  it  was  of  the  utmost  value  in  facilitating  the 
j statement  of  the  properties  of  lenses.  One  small 
[ point  in  the  paper  which  he  thought  of  some  im- 
i portance,  was  the  introduction  of  a term  for  what  he 
j believed  had  no  name  before,  which  was  often  referred 
to  in  foreign  writings  as  the  vertex,  and  which  was 
here  called  the  pole.  Professor  Thompson  had  already 
made  important  contributions  to  optical  theory ; and 
he  would  refer  especially  to  some  papers  of  his 
which  appeared  two  years  ago  in  the  Philosophical 
Magazine , where  he  showed  how  very  simply  the 
properties  of  lenses  could  be  expressed  by  the  method 
he  had  hinted  at  in  the  beginning  of  this  paper — by 
speaking  of  the  curvature  they  impressed  on  the  wave 
front  of  a beam  of  light  passing  through  them.  In 
those  papers  he  had  treated  all  the  ordinary  cases 
from  that  point  of  view  with  extreme  simplicity  and 
beauty,  and  he  hoped  this  method  would  be  adopted 
generally  in  the  ordinary  treatment  of  optics. 

The  vote  of  thanks  was  carried  unanimously,  and 
the  meeting  adjourned. 


Obituary. 


George  Wallis,  F.S.A. — Mr.  Wallis,  who 
died  recently,  was  a frequent  attendant  at  the 
meetings  of  the  Society  of  Arts  when  subjects  con- 
nected with  art  were  discussed.  He  also  read 
several  papers  before  the  Society;  in  1856  one  on 
“Recent  Progress  in  Design  as  applied  to  Manu- 
factures” (Journal  iv.,  291);  in  1859  one  on 
“Embroidery  by  Machinery”  (vii.,  318);  and  in 
1863  another  on  “ The  New  Art  of  Auto-Typo- 
graphy ” (xi.,  374).  Mr.  Wallis  was  born  at  Wolver- 
hampton in  1811,  and,  after  leaving  the  grammar 
school  of  that  town,  he  settled  for  a time  in 
Manchester.  As  early  as  1839  he  had  devoted  his 
attention  to  the  subject  which  became  his  life- 
work,  and  he  delivered  his  first  lecture  on 
“ State  Aid  for  Art  ” in  that  year.  In  1841  he 
joined  the  Government  School  of  Design  at 
Somerset-house,  and  became,  in  1843,  Head  Master 
of  the  Spitalfields  School.  In  December  of  the 
latter  year  he  was  appointed  Master  of  the  Man- 
chester School  of  Design,  an  office  which  he  held  till 


1846.  He  took  an  active  part  in  the  preparations 
for  the  Great  Exhibitions  of  1851  and  1862,  for  which 
undertakings  he  acted  as  a Deputy  Commissioner. 
For  several  years  he  was  Head  Master  of  the 
Birmingham  School  of  Art,  a position  he  resigned 
in  1858.  In  1863  he  was  appointed  Keeper  of  the 
Art  Collections  of  the  South  Kensington  Museum, 
from  which  otfice  he  retired  in  July  of  last  year. 
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December  2.  — G.  H.  Robertson,  F.C.S., 
Assoc.  Inst.  El.  Eng.,  “ Secondary  Batteries.’’  W. 
H.  Preece,  F.R.S.,  will  preside. 

December  9. — James  Dredge,  “ The  World’s 
Fair  at  Chicago,  1893.”  The  Attorney-General, 
M.P.,  Chairman  of  Council,  will  preside. 

December  16.— General  Pitt  Rivers,  “ Typo- 
logical Museums,  as  exemplified  by  the  Pitt  Rivers 
Museum  at  Oxford.” 

Papers  for  which  no  dates  have  yet  been 
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“Spontaneous  Ignition  of  Coal,  and  its  Pre- 
vention.” By  Prof.  Vivian  B.  Lewes. 

“ Burning  Oils  for  Lighthouses  and  Lightships.”' 
By  E.  Price  Edwards. 

“Dust,  and  How  to  Shut  it  Out.”  By  T- 
Pridgin  Teale. 

“ Iceland.”  By  T.  ANDERSON. 

“Artistic  Treatment  of  Jewellery.”  By  I.  W. 
Tones. 

“ Agricultural  Banks  for  India.’’  By  Sir  W illiam 
Wedderburn,  Bart. 

“The  Scientific  Value  of  Lovibond’s Tintometer.” 
By  F.  W.  Edridge-Green,  M.D. 

“The  Agricultural  Needs  of  India.”  By  Dr.  J. 
Augustus  Voelcker. 

“Travels  in  Indo-China.”  By  Lord  Lam- 
ington. 

“ The  Woodcuts  of  Gothic  Books.”  By  William 
Morris,  M.A. 

“The  Fisheries  Department:  its  Position  and 
Prospects.”  By  J.  W.  Willis  Bund. 

“The  Congo  State.”  By  Captain  W.  Lovett 
Cameron,  R.N. 


Foreign  and  Colonial  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Tuesday  afternoons,  at  Half- 
past Four  o’clock : — 

January  19,  February  16,  March  15,  April  5,  26, 
May  24. 

Indian  Section. 

The  meetings  of  this  Section  will  take  place 
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on  the  following1  Thursday  afternoons,  at  Half- 
past Four  o’clock : — 

January  2 r,  February  n,  March  3,  24,  April  28, 
May  19. 

Applied  Art  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Tuesday  evenings,  at  Eight 
o’clock : — 

January  26,  February  23,  March  8,  29,  April  12, 
May  17. 

Cantor  Lectures. 

The  following  courses  of  Cantor  lectures  will 
be  delivered  on  Monday  evenings,  at  Eight 
o’clock : — 

A.  P.  Laurie,  M.A.,  “ The  Pigments  and 

(Vehicles  of  the  Old  Masters.”  Three  Lec- 
tures. 

Lecture  I. — November  30. — A brief  account  of 
fresco  painting  as  described  by  Cennino  Cennini,  and 
of  the  preparation  of  panels,  gesso  work  and  gilding, 
in  the  15th  century.  Also  a description  of  the  pre- 
paration of  gilt  Spanish  leather. 

Lecture  II. — December  7. — The  pigments  used 
in  the  15th  century,  and  their  preparation  and  pro- 
perties, with  some  account  of  the  methods  of  painting. 

Lecture  III. — December  14. — The  mediums 
used  by  the  Old  Masters,  in  tempera  and  oil  painting. 
The  preparation  of  the  oils  and  varnishes,  and  the 
properties  of  the  same. 


Juvenile  Lectures. 

Two  lectures,  suitable  for  a juvenile  audience, 
will  be  delivered  by  Professor  John  M. 
Thomson,  Sec.  C.S.,  on  the  “ Three  States 
of  Matter:  Solid,  Liquid,  and  Gaseous,”  on 
Wednesday  evenings,  January  6 and  13,  1892, 
at  7 p.m. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Nov.  30.. .SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Mr. 
A.  P.  Laurie,  “ The  Pigments  and  Vehicles  of  the 
Old  Masters.”  (Lecture  I.) 

British  Architects,  9,  Conduit-street,  W.,  8 p.m. 
Messrs.  John  Belcher,  W.  S.  Frith,  and  Thomas 
Stirling  Lee,  “Sculpture  and  Sculptors’  Methods 
in  Relation  to  Architecture.” 

Actuaries,  Staple-inn-hall,  Holborn,  7 p.m. 

Medical,  11,  Chandos-street,  W.,  8g  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m. 

Sir  Robert  Ball,  “ Recent  Progress  in  Astronomy.” 
Royal,  Burlington-house,  W.,  4 p.m.  Annual  Meet- 
ing. 

Microscopical,  20,  Hanover-square,  W.,  8 p.m. 
Conversazione. 

Tuesday,  Dec.  1.... Civil  Engineers,  25,  Great  George- 
street,  S.W.,  8 p.m.  1.  Discussion  on  paper  by  Mr. 
H.  K.  Bamber,  “ Portland  Cement,  its  Manu- 


facture, Use  and  Testing.”  2.  Mr.  A.  E.  Carey, 
“ The  Inspection  of  Portland  Cement  for  Public 
Works.”  3.  Mr.  William  Smith,  “The  Influence 
of  Sea-water  upon  Portland  Cement  Mortar  and 
Concrete.” 

Pathological,  20,  Hanover-square,  W.,  8^  p.m. 
Biblical  Archaeology,  0,  Conduit-street,  W.,  8 p.m. 
Zoological,  3,  Hanover-square,  W.,  8£  p.m.  1.  Mr. 

G.  A.  Boulenger,  “ Notes  on  Trauscaspian 
Reptiles.”  2.  Miss  E.  M.  Sharp,  “ Further  De- 
scriptions of  New  Butterflies  from  British  East 
Africa,  collected  by  Mr.  F.  J.  Jackson  during  his 
recent  Expedition.”  (Part  II.)  3.  Mr.  A.  D. 
Michael,  “ The  Association  of  Gamasids  with 
Ants.”  4.  Mr.  Edward  Bartlett,  “Notes  on  the 
Bornean  Rhinoceros.” 

Wednesday,  Dec.  2 ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.  8 p.m.  Mr.  G.  H.  Robertson, 
“ Secondary  Batteries.” 

Entomological,  rr,  Chandos-street,  W.  7 p.m.  r. 
Mr.  George  T.’Baker,  “ Notes  on  Lyccena  (recte) 
Thecla,  Rhymnus,  Tengstrcemii,  and  Pretiosa .”  2. 
Mr.  Frederic  Merrifield,  “ The  Effects  of  Artificia 
Temperature  on  the  Colouring  of  Vanessa  urticce 
and  certain  other  species  of  Lepidoptera.”  3.  Mr. 
W.  Bateson,  “ The  Variation  in  Colour  of  the 
Cocoons  of  Eriogaster  lanestris  and  Saturnia 
car  pint.” 

Archaelogical  Association,  32  Sackville-street,  W. 
8 p.m. 

Obstetrical,  20,  Hanover-square,  W.  8 p.m. 

Thursday,  Dec.  3 ...  Linnean,  Burlington-house,  W.,  8 
p.m.  1.  Mr.  W.  West,  “ A Contribution  to  the 
Freshwater  Algae  of  the  West  of  Ireland.”  2. 
Dr.  W.  H.  W.  Strachan,  “ The  Tick  Pest  in 
Jamaica.” 

Antiquaries,  Burlington-house,  W.,  8£  p.m. 
Chemical,  Burlington-house,  W.,  8 p.m.  1.  Prof. 
Thorpe  and  Mr.  A.  E.  Tutton,“  Phosphorus  Oxide.” 
(Part  II.)  2.  Prof.  Thorpe  and  Dr.  A.  K.  Miller, 
“ Frangulin.”  (Part  II.)  3.  Messrs.  A.  Smithels 
and  H.  Tingle,  “ The  Structure  and  Character  of 
Flames.”  4.  Miss  K.  J.  Williams,  “The  Compo- 
sition of  Cooked  Vegetables.”  5.  Mr.  T.  S. 
Dymond,  “The  Occurrences  of  a Mydicatic  Alka- 
loid in  Lettuce.”  6.  Messrs.  S.  E.  Linder  and 

H.  Picton,  “ Some  Metallic  Hydrosulphides.” 
7.  Mr.  Harold  Picton,  “ The  Physical  Constitution 
of  some  Solutions  of  Insoluble  Sulphides.”  8. 
Messrs.  H.  Picton  and  S.  E.  Lindor,  “ Solution 
and  Pseudo- solution.” 

London  Institution,  Finsbury-circus,  E.C.,  6 p.m. 
Mr.  T.  G.  Pinches,  “ The  Tower  of  Babel  and 
Confusion  of  Tongues.” 

Archaeological  Institution,  Oxford- mansion,  JOxford- 
street,  4 p.m. 

Camera  Club,  Charing-cross-road,  W.C.,  8£  p.m. 
Mr.  A.  R.  Dresser,  “ Toning  Bromide  Paper  and 
Transparencies.” 

Friday,  Dec.  4.  ..Geologist’s  Association,  University  College, 
W.C.,  8 p.m.  1.  Mr.  Arthur  Smith  Woodward, 
“ Supplementary  Observations  on  Some  Fossil 
Fishes  from  the  English  Lower  Oolites.”  2.  Rev. 
A.  Irving,  “ Organic  Matter  as  a Geological 
Agent.” 

Philological,  University  College,  W.C.,  8 p.m. 
Quekett  Microscopical  Club,  20,  Hanover-square, 
W.C.,  8 p.m. 

Physical,  Science  Schools,  South  Kensington,  S.W., 
5 p.m.  1.  Mr.  W.  Hibbert,  “A  Permanent  Mag- 
netic Field.”  2.  Prof.  Ayrton,  “ Note  on  the 
Production  of  Rotatory  Currents.” 
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NOTICES. 

♦ 

CANTOR  LECTURES. 

On  Monday  evening,  30th  ult.,  Mr.  A.  P. 
L/.urie  delivered  the  first  lecture  of  his  course 
on  “The  Pigments  and  Vehicles  of  the  Old 
Masters,”  in  which  he  illustrated  the  descrip- 
tion of  fresco  painting  by  Cennino  Cennini, 
and  described  the  preparation  of  panels,  gesso 
work  and  gilding  in  the  15th  century. 

The  lectures  will  be  printed  in  the  Journal 
during  the  Christmas  recess. 


INDIAN  SECTION 

A meeting  of  the  Committee  of  the  Section 
was  held  on  Tuesday,  1st  inst.,  at  4 p.m. 
Present:  Sir  George  Birdwood,  K.C.I.E., 
C.S.I.,  LL.D.,  M.D.,  in  the  chair;  Lionel 
Ashburner,  C.S.I.,  Sir  Steuart  Colvin  Bayley, 
K.C.S.I.,  C.I.E.,  M.  M.  Bhownaggree,  C.I.E., 
Major-General  Sir  Owen  Tudor  Burne,K.C.S.  I., 
C.I.E.,  Sir  Theodore  Cracroft  Hope,  K.C.S.I., 
C.I.E.,  Lieut. -General  J.  Michael,  C.S.I., 
Alexander  Rogers,  Thomas  H.  Thornton, 
C.S.I.,  D.C.L.,  C.  L.  Tupper,  Sir  Alexander 
Wilson,  W.  Martin  Wood,  with  Sir  Henry 
Trueman  Wood,  M.A.,  Secretary  of  the 
Society,  and  S.  Digby,  Secretary  of  the 
Section. 

The  programme  of  papers  to  be  read  during 
the  present  session  was  discussed. 


APPLIED  AR2  SECTION. 

A meeting  of  the  Committee  of  this  Section 
was  held  on  Wednesday,  2nd  inst.,  at  4 p.m. 
Present : — Sir  George  Birdwood,  K.C.I.E., 
C.S.I.,  LL.D.,  M.D.,  in  the  chair;  Prof.  A. 


H.  Church,  Lord  Alfred  S.  Churchill,  C. 
Purdon  Clarke,  C.I:E.,  Francis  Cobb,  Lewis 
F.  Day,  C.  M.  Kennedy,  C.B.,  A.  Lazenby 
Liberty  ; Vincent  J.  Robinson,  William  Simp- 
son, and  Hugh  Stannus,  with  Sir  Henry  True- 
man Wood,  Secretary  of  the  Society,  and  H. 
B.  Wheatley,  Secretary  of  the  Section. 

The  programme  of  papers  to  be  read  during 
the  present  Session  was  discussed. 


Chicago  Exhibition,  1893. 

+ 

JURIES  AND  MEDALS. 

The  report  of  Director-General  Davis  upon 
the  subject  of  awards  and  juries  has  been  sub- 
mitted to  a sub-committee,  and  the  substance 
of  the  report  has  been  agreed  to.  The  report 
commences  thus  : — 

“ With  reference  to  the  precedents  furnished  by 
the  administrative  systems  of  award  at  the  Vienna 
Exposition  in  1873,  at  the  Centennial  in  1876,  and 
at  the  Paris  Exposition  in  1889,  I have  to  say  at  the 
outset  that  the  Centennial  Commission  made  severe 
radical  departures  from  the  regulations  that  had  pre- 
viously obtained  in  foreign  exhibitions.  The  most 
important  of  these  was  the  awarding  of  premiums  on 
the  recommendation  of  individual  jurors  embodied  in 
signed  repoits,  stating  the  precise  qualities  of  ex- 
cellence which  justified  the  award. 

“ The  granting  of  awards  on  the  vote  of  a 
majority  of  the  members  of  a jury,  without  precise 
statements  of  the  motives  which  prompt  the  decision, 
has  always  been  unsatisfactory.  Its  secrecy  and 
irresponsibility  incites  the  exhibitors  to  use  and 
judges  to  yield  to  unfair,  or  at  least  improper,  in- 
fluences. ” 

The  Director-General  says  that  if  the  jury 
of  awards  is  organised  by  July  1,  1893,  its 
work  can  be  completed  substantially  by 
Aug.  16,  and  the  work  of  revision  finished  by 
Sept.  1.  In  order  to  do  this,  he  says  it  will  be 
necessary  to  employ  a large  body  of  clerks  by 
May  1,  1893,  to  make  preliminary  preparations 
for  the  juries  of  awards.  The  number  of  jurors 
required  he  estimates,  after  consultation  with 
the  chiefs  of  thirteen  departments  of  the  Ex- 
position in  which  exhibits  will  be  entered,  is 
659,  divided  as  follows  : — 

Department  of  Agriculture — Nine  juries  and  sixty- 
three  judges. 

Horticulture — Ten  juries,  fifty  judges. 

Live  Stock — Fifty-three  juries,  159  judges. 

Fisheries — Five  juries,  twenty-five  judges. 

Mines  and  Mining — Twelve  juries,  sixty  judges. 

Machinery — Six  juries,  thirty-six  judges. 
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Transportation  of  Exhibits — Four  juries,  thirty-two 
judges. 

Manufaatures — Thirteen  juries,  sixty-five  judges. 

Electricity — Five  juries,  thirty-five  judges. 

Fine  Arts — Eight  juries,  forty  judges. 

Liberal  Arts — Nine  juries,  seventy-one  judges. 

Ethnology — Three  juries,  eighteen  judges. 

Forestry — Three  juries,  fifteen  judges. 

Colonel  Davis  also  recommends  that  a 
special  jury  be  drawn  from  the  regular  group 
of  juries,  to  give  an  award  to  the  exhibit  show- 
ing the  best  and  most  satisfactory  installation 
in  each  of  the  thirteen  departments.  It  is  also 
recommended  that  no  juries  be  organised  for 
the  classes  comprising  agriculture,  machinery, 
and  musical  instruments,  as  the  representative 
exhibitors  in  these  classes  have  declared 
against  awarding  medals  in  those  divisions  of 
the  departments. 

Each  of  the  500  judges  outside  of  the  depart- 
ment of  live  stock  are  to  be  paid  six  dollars  a 
day  for  their  services,  which  are  not  to  exceed 
forty  days,  and  the  159  judges  in  the  live 
stock  department  to  be  paid  the  same  rate, 
their  services  being  limited  to  ten  days.  This 
payment  of  six  dollars  per  day  is  made  in  lieu 
of  expenses,  and  not  as  salary. 

Colonel  Davis  believes  that  130,000  dollars 
will  be  enough  to  pay  the  judges.  He  recom- 
mends that  artists  of  the  United  States  be 
invited  to  submit  models  and  drawings  for  the 
medals,  and  that  500  dollars  be  paid  for  the  best 
design,  and  250  dollars  each  for  the  two  next 
best  designs.  The  same  prizes  he  recommends 
should  be  given  for  the  diplomas.  He  recom- 
mends further  that  the  policy  of  the  Exposition 
should  be  very  conservative  in  respect  to  the 
number  of  awards,  and  that  the  authorities 
should  study  how  they  will  be  able  to  limit 
rather  than  enlarge  the  number.  The  special 
prizes  and  premiums  offered  by  individuals 
and  associations  interested  in  various  classes 
of  exhibits,  he  believes,  should  be  disposed  of 
in  some  way,  and  in  accordance  with  the  same 
rules  and  regulations  governing  the  medals 
and  awards. 


Proceedings  of  the  Society. 


THIRD  ORDINARY  MEETING. 
Wednesday,  December  2,  1891 ; William 
Henry  Preece,  F.R.S.,  Member  of  the 
Council  of  the  Society,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 


De  Winton,  Major  George,  Junior  United  Service 
Club,  S.W.,  and  South  Norwood,  S.E. 

Parker,  Thomas,  Newbridge,  Wolverhampton. 

Sandbach,  Captain  Arthur  Edmund,  R.E..  A.D.C., 
care  of  Messrs.  King,  King,  and  Co.,  Bombay. 

The  following  candidates  were  balloted  for 

and  duly  elected  members  of  the  Society  : — 

Adams,  Prof.  Henry,  60,  Queen  Victoria-street,  E.C. 

Allen,  James  Mason,  11,  Gray’ s-inn-square,  W.C. 

Allport, William,  36,  Southampton-st.,  Strand,  W.C. 

Angelo,  Elliott,  Oriental  Club,  Hanover-square,  W. 

Askwith,  George  Ranken,  119,  St.  George’s- square, 
S.W. 

Barnwell,  Richard,  Fairfield- works,  Govan,  near 
Glasgow. 

Basing,  Lord,  Hoddington-house,  Winchfield,  Hants. 

Beck,  William,  jun.,  3,  Glebe-place,  Stoke  Newing- 
ton, N. 

Bingley,  F.  S.  Norman,  M.A.,  4,  Harrington- 
gardens,  S.W.,  and  Conservative  Club,  S.W. 

Bisset,  James,  Corsee-house,  Banchory,  N.B. 

Brevetor,  Ernest  Frederick,  Laburnums,  Grove-lane, 
Stamford-hill,  N. 

Brown,  Frederick  Gordon,  17,  Finsbury-circus,  E.C. 

Bury,  Henry,  M.A.,  5,  Palace  Court-mansions, 
Bayswater,  W. 

Cane,  Arthur,  Spring-vale,  Bush-hill-park,  Enfield. 

Cawston,  George,  Ascot  Wood-house,  Ascot 

Chandler,  Frederick  L.,  Lloyd’s,  Royal  Exchange, 
E.C. 

Cheetham,  Howard,  Carlton-chambers,  18,  St. 
Ann’s-street,  Manchester. 

Child,  Gilbert  William,  M.A.,  J.P.,  Cowley-house, 
Oxford. 

Cleeves,  Frederick,  East-hill,  Rotherham,  Yorks. 

Copland,  William  Wallace,  The  Waterworks, 
Sheerness. 

Corthell,  E.  L.,  205,  La  Salle  - street,  Chicago, 
Illinois,  U.S.A. 

Cruwys,  Robert,  465,  Brixton-road,  S.W. 

Cutler,  Thomas  William,  5,  Queen-square,  W.C. 

Danson,  John  Towne,  Grasmere,  Westmoreland. 

Dent,  Rev.  Charles,  76,  Westbourne-terrace,  W. 

Donald,  James,  92,  Anerley-park,  S.E. 

Elwes,  Henry  John,  Colesborne,  Andoversford, 
R.S.O.,  Gloucestershire. 

Finnemore,  Robert  Isaac,  J.P.,  Durban,  Natal, 
South  Africa. 

Fox,  Charles,  Roslin,  Rectory-road,  Beckenham, 
Kent. 

Franklin,  Henry  Abraham,  14,  St.  Quintin-avenue, 
North  Kensington,  W. 

Frost,  Robert,  B.Sc.,  8,  King’s  Bench-walk,  E.C., 
and  42,  Duke-street,  St.  James’s,  S.W. 

Gouraud,  Col.,  Little  Menlo,  Beulah-hiH,  S.E. 

Graves,  Walter,  Winchester-house,  50,  Old  Broad- 
street,  E.C. 

Greaves,  Joseph  Edward  Elsworth,  Engineering 
School  and  School  of  Science  and  Art,  Rochdale, 
Lancashire. 
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Grice,  Tom  Edmund,  Belle-vue,  Tonbridge,  Kent. 

Gripper,  George,  J.P.,  Tottenham,  Middlesex. 

Harris,  Walter  H , 12,  Kensington-gore,  S.W. 

Hay,  John,  1 1,  St.  Mary-axe,  E.C. 

Hill,  Frederick  Barker,  30,  Glengall-road,  Peckham, 
S.E. 

Hoblyn,  Richard  Armstrong,  79,  Priory-road,  West 
Hampstead,  N.W. 

Hogg,  Quintin,  5,  Cavendish-square,  W. 

Holt,  G.  Crompton,  Albion-house,  Congleton, 
Cheshire. 

Hunter,  William,  Cathay-house,  Eltham,  Kent. 

Husband,  John,  Moreton-lodge,  Mount  Pleasant- 
lane,  Upper  Clapton,  N.E. 

Hutt,  Alfred  Granger,  8,  Oxford-road,  Kilburn,  N.W. 

I’Anson,  E.  Blakeway,  M.A.,  7A,  Laurence  Pount- 
ney-hill,  E.C. 

Irvine,  Hugh  Alexander,  Moray-place,  Edinburgh. 

James,  Alfred,  157,  West  George-street,  Glasgow. 

Jones,  J.  Mortimer,  153,  Highbury  New-park,  N. 

Jones,  W.  Campbell,  32,  Bedford-row,  W.C. 

Kenward,  James,  280,  Hagley-road,  Birmingham. 

L’Alcer,  Major  John,  Ascot-house,  Boscombe, 
Bournemouth,  Hants. 

Lamington,  Lord,  26,  Wilton -crescent,  S.W. 

Lee,  John  T.,  26,  Great  James-street,  Bedford-row, 
W.C. 

Leeson,  Rev.  Wilfrid  Nevill,  B.D.,  84,  Lancaster  - 
gate,  W.,  and  New  University  Club,  S.W. 

Low,  Alexander  G.,  38,  Pembridge-villas,  Bayswater, 
W. 

McCormick,  Robert  S.,  72,  Victoria-street,  S.W. 

McCormick,  Rev.  W.  T.,  St.  Matthew’s-vicarage, 
Brighton. 

Macnab,  Henry  Black,  1,  Queen  Victoria -street, 
E.C. 

Martin,  William,  Lambeth  Infirmary,  Brook-street, 
S.E. 

Meade,  General  Sir  Richard  John,  K.C.S.I.,  65, 
Queen’ s-gate,  S.W. 

Mewburn,  George  Francis,  10,  Elm-park  gardens, 
S.W. 

Miles,  Colonel  Samuel  Barrett,  The  Residency, 
Oodeypore,  Rajputana^ 

Millson,  Alvan,  Elmsleigh-house,  Paignton,  South 
Devon. 

Moore,  Alfred,  144,  Mile-end-road,  E.,  and  Whips 
Cross,  Walthamstow,  Essex. 

Moore,  Commander  William  Usborne,  R.N.,  8, 
Western-parade,  Southsea,  Hants. 

Muir,  Thomas,  24,  York-terrace,  Regent’s-park, 
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The  paper  read  was — 

SECONDARY  BATTERIES. 

By  G.  H.  Robertson,  F.C.S., 

Assoc.  Inst.  El.  Engf. 

Introduction. 

The  secondary,  or,  as  it  should  rather  be 
called,  the  reversible  battery,  dates  practically 
from  the  discovery  that  electric  currents  could 
be  produced  by  the  agency  of  chemical  actions, 
and  its  development  progressed  with  the 
increase  of  our  knowledge  of  the  laws  which 
govern  electrolysis. 

In  the  year  1800,  Volta  discovered  that  a 
current  could  be  obtained  through  chemical 
agency,  and  in  the  following  year  Gautherot 
observed  that  when  electrodes  of  silver  or 
platinum  wire  were  used  for  the  electrolysis  of 
acidulated  water,  they  gave  a current  in  the 
reverse  direction  to  that  in  which  the  battery 
current  had  been  passing,  if  they  were  con- 
nected through  a galvanometer  directly  the 
battery  was  removed. 

These  inverse,  or  polarisation,  currents,  as 
they  were  called,  were  a source  of  great  per- 
plexity, aud  although  much  work  was  done  on 
the  subject,  and  many  theories  were  started  to 
account  for  their  origin  by  Volta,  Ritter, 
Marianini,  Becquerel,  Grotthus,  and  others,  no 
satisfactory  explanation  was  forthcoming  until 
Faraday  set  the  whole  theory  of  electrolysis 
on  a firm  basis  in  his  papers  communicated  to 
the  Royal  Society  between  June,  1833,  and 
March,  1834. 

Although  many  apparent  contradictions  have 
been  found  to  Faraday’s  well-known  simple 
laws,  and  the  precise  mode  in  which  a current 
is  conveyed  through  an  electrolyte  is  still  under 
discussion,  yet  his  work  showed  that  chemical 
and  electrical  energy  were  mutually  convertible, 
and  that  the  so-called  polarisation  currents 
were  due  to  the  reversible  nature  of  the  che- 
mical changes  caused  by  the  passage  of  the 
primary  current. 

The  way  was  thus  cleared  for  improvements 
in  batteries  in  general,  and  very  many  have 
been  brought  out ; but  it  was  not  till  much 
later,  when  Faraday’s  other  great  discovery  of 
the  laws  relating  to  the  conversion  of  mechan- 
ical into  electrical  energy  bore  fruit,  and  pro- 
vided a cheap  source  of  electricity,  that  much 
attention  was  paid  to  reversible  batteries. 


In  the  course  of  his  experiments  on  electro- 
lysis, he  nearly  anticipated  Plant6’s  discovery 
of  the  peroxide  of  lead — lead  couple,  for  in  the 
case  of  the  electrolysis  of  a solution  of  acetate 
of  lead,  he  noticed  that  on  the  passage  of  the 
current,  peroxide  of  lead  was  formed  on  the 
one  plate  and  lead  on  the  other. 

In  1843,  Grove  invented  his  gas  battery  ; and 
in  1852,  Dr.  C.  W.  Siemens  constructed  a 
reversible  battery,  using  carbon  plates  as  his 
electrodes,  and  a strong  solution  of  acetate  of 
lead  as  his  electrolyte. 

In  1859,  Plante  madeanumberof  experiments 
with  copper,  silver,  tin,  lead,  aluminium,  iron,, 
zinc,  gold,  and  platinum  voltameters,  to  deter- 
mine which  was  the  best  couple  to  use  for  a 
reversible  battery,  and  decided  on  the  use  of 
lead  plates  in  dilute  sulphuric  acid,  because 
in  discharge  both  plates  were  active,  that  is,, 
not  only  did  the  peroxide  of  lead  plate  combine 
with  hydrogen,  but  the  reduced  metallic  lead 
combined  with  oxygen  ; thus  the  E.M.F.  of 
the  cell  was  due  to  chemical  actions  occurring 
on  both  plates.  In  those  days  the  action  of 
the  cell  was  ascribed  solely  to  the  decomposi- 
tion of  water,  and  the  effect  of  the  sulphuric 
acid  was  left  out  of  account. 

In  1872,  Plante  improved  the  “formation”' 
of  his  cell  by  bringing  out  the  process  for  alter- 
nate reversals  of  the  current,  and  in  the  decade 
which  followed,  with  the  improvement  of  the 
dynamo,  and  the  consequent  growth  of  electrical 
engineering,  the  need  for  some  means  of  stor- 
ing electrical  energy  arose,  and  the  reversible 
battery  passed  from  the  laboratory  into  com- 
mercial use. 

Reversible  Batteries. 

In  1880,  M.  Camille  Faure  invented  his  cell, 
in  which  the  electrodes  consisted  of  lead  plates, 
smeared  with  pastes  of  red  lead  and  litharge 
respectively,  and  covered  with  a protecting 
layer  of  felt.  On  charging,  the  red  lead  was 
oxidised  to  peroxide  of  lead,  and  the  litharge 
was  reduced  to  metallic  lead,  thus  quickly 
forming  a Plante  couple  of  considerable  stor- 
age capacity. 

The  same  impetus  in  electrical  work  which 
gave  rise  to  the  Faure  battery,  led  also  to- 
the  introduction  of  several  other  types  of  re- 
versible batteries,  and  as  I have  been  able  to 
obtain  very  little  information  about  them,  I will 
deal  with  them  and  their  developments  now, 
before  proceeding  with  the  numerous  improve- 
ments in  the  two  lead  types. 

Professors  Thomson  and  Houston  have  tried 
electrodes  of  copper  in  sulphate  of  zinc  solu- 
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tion  ; the  plates  were  laid  horizontally,  so  that 
the  relative  weights  of  the  sulphate  of  zinc  and 
sulphate  of  copper  formed  in  the  working  might 
prevent  their  mixing  too  readily.  The  E.M.F. 
was  the  same  as  that  of  the  Daniel. 

M.  d’Arsonval  modified  this  battery  by 
making  one  electrode  of  lead  and  the  other  of 
zinc,  the  solution  being  sulphate  of  zinc  as 
before.  The  lead  plate  forms  the  positive, 
and  becomes  coated  with  peroxide  during 
charge.  According  to  Miesler,  the  E.M.F.  of 
this  arrangement  is  2*13  volt. 

Sutton  tried  copper  and  lead  plates  in  copper 
sulphate,  the  E.M.F.  being  1-22  volt. 

In  1886,  M.  Dezmazures  brought  out  a modi- 
fication of  the  Lalande  and  Chaperon  cell, 
the  solid  copper  plate  being  replaced  by  a 
porous  one,  made  by  first  reducing  copper 
oxide  electrically,  and  then  compressing  the 
fine  metallic  dust  so  obtained  into  plates.* 
The  other  electrode  was  made  of  tinned  iron 
gauze,  and  the  solution  was  potassium  zincate. 
The  E.M.F.  is  only  about  1 volt,  but  the  cells 
are  light,  and  a battery  of  this  description 
gave  satisfaction,  as  a source  of  motive  power, 
at  the  trials  on  the  French  torpedo-boat  La 
Gymnote , at  Toulon.  Recently  this  battery 
has  been  tried  for  traction  work  in  Philadelphia, 
under  the  name  of  the  Waddell-Entz  accumu- 
lator.! In  the  American  form  of  the  battery, 
the  copper  plates  are  made  of  a sort  of  wire 
rope,  formed  of  a stout  wire  core,  braided  over 
in  opposite  directions  with  two  layers  of  wire  of 
different  thicknesses,  the  finest  outside.  This 
is  again  braided  with  asbestos,  or  some  similar 
material,  which  retains  and  protects  the  copper 
oxide  formed  by  electrolysis.  The  weight  of 
the  battery  is  given  as  from  55  to  60  lbs.  per 
h.p.  stored. 

Lead  Reversible  Batteries. 

On  the  introduction  of  the  Faure  cell  into 
England,  in  1881,  great  hopes  were  entertained 
of  it,  and  the  modification  in  the  manufacture 
of  the  plates  seems  almost  to  have  been 
regarded  as  constituting  a fresh  type  of  cell, 
whereas,  since  the  couple  was  identical,  the 
chemical  reactions  were  the  same  as  in  the 
Plants  cell,  and  any  defect  due  to  these  would 
be  common  to  both.  As  lead  reversible  bat- 
teries cannot  be  saidtohave  completely  realised 
the  hopes  then  entertained,  it  is  important  to 
discover  whether  the  non-fulfilment  is  due  to 
causes  which  can  be  remedied  by  improved 
processes  of  manufacture,  or  whether  they  arise 

* The  Electrician , vol.  xxii.,  p.  302. 

t The  Electrical  Engineer , No.  23,  vol.  vii.,  p.  556. 
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from  the  chemical  reactions  occurring  in  the 
working  of  the  cell,  and  are  to  be  met  rather 
by  improved  treatment  after,  than  during  con- 
struction. I have  thought,  therefore,  that  a 
paper  containing  a summary  of  some  of  the 
principal  improvements  which  have  been  intro- 
duced in  the  construction  of  the  cells,  and  an 
account  of  some  experiments  dealing  with  the 
chemistry  of  the  subject,  might  lead  to  some 
usefel  discussion. 

From  a comparison  of  the  two  cells,  made 
by  M.  Achard,  it  appears  that  on  its  introduc- 
tion the  internal  resistance  of  the  Faure  was 
much  higher  than  that  of  the  former,  while 
the  Plant6  cell  took  longer  to  form,  and  was 
heavier  than  the  Faure. 

The  time  required  for  formation,  and  the 
weight  of  the  cell,  were  the  chief  drawbacks 
to  the  Plante  process  of  manufacture ; the 
Faure  method  had  the  disadvantage  that  the 
applied  paste  was  liable  to  separate  from  its 
support.  The  remedying  of  these  defects, 
then,  has  been  the  principal  aim  of  the 
improvements  which  have  been  brought  out 
in  the  two  types  of  the  lead  reversible  battery.* 
To  give  a complete  list  of  these  would  be  quite 
beyond  the  scope  of  this  paper,  but  they  may 
be  summarised  as  follows  : — 

I. — Improvements  in  the  Plante  Type. 

By  the  Plante  type  is  meant  that  in 
which  the  peroxide  of  lead  and  spongy 
lead  are  formed  direct  from  metallic  lead  by 
electrolysis. 

In  this  type,  since  both  the  weight  of  the 
plate  and  the  time  required  for  “ formation  ” 
can  be  shortened  by  making  the  plate  porous, 
and  thus  exposing  more  surface  to  the  action 
of  the  acid  and  charging  current,  obtain- 
ing porosity  has  been  the  chief  aim  of 
inventors.  The  methods  which  have  been 
suggested  from  time  to  time  may  be  classified 
under  three  headings  : — 

A.  Chemical. — The  plates  are  subjected  to 
some  “pickling”  process,  or  some  special 
“forming”  bath  is  used. 

B.  Mechanical. — The  plates  are  made  of 


* For  an  account  of  the  lead  batteries  on  their  first  intro- 
duction into  commercial  work,  and  of  the  early  suggestions 
to  replace  them,  see  a paper  by  Prof.  W.  Grylls  Adams, 
F.R.S.,  read  before  the  Science  Society  of  King’s  College, 
25th  October,  i88r,  and  published  in  The  Chemical  News, 
vol.  xlv.,  p.  1.  In  Mr.  Niblett’s  paper  on  “ Some  Recent  Im- 
provements in  Lead  Secondary  Batteries,”  read  before  the 
Physical  Society  of  Glasgow  University  last  Januany,  and 
published  in  The  Electrical  Engineer,  vol.  vii.,  Nos.  13  to 
17,  will  be  found  an  account  of  the  principal  structural  im- 
provements which  have  since  been  effected. 
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granulated  lead,  wire,  or  some  form  of  finely 
•divided  lead. 

C.  Electrolytic.  — (i)  The  finely  divided 
lead  is  obtained  by  the  electrolysis  of  some 
salt  of  lead;  (2)  Some  salt  of  lead  is  formed 
into  a plate  by  pressure  or  otherwise,  and  then 
reduced  to  metallic  lead. 

Che7nical  Processes.  — Plante  found  that 
plates  of  lead  which  had  been  steeped  for  a 
long  time  in  dilute  sulphuric  acid,  before 
being  submitted  to  the  action  of  the  charging 
current,  “ formed’’  more  rapidly  than  those 
which  had  not  been  so  treated,  and  he  also 
found  that  “formation”  was  hastened  by 
heating  the  cell  during  the  process;  this,  how- 
ever, was  difficult  in  practice. 

In  1882,  in  order  to  roughen  the  surface,  he 
pickled  the  plates,  for  from  twenty-four  to 
twenty-eight  hours,  in  a bath  composed  of 
nitric  acid  diluted  with  fjrpro  once  to  twice  its 

Fig 


volume  of  water.  The  plates  were  then  tho- 
roughly washed,  and  the  formation  completed 
in  a bath  of  dilute  sulphuric  acid  one  to  ten. 
By  this  improvement  he  stated  that  a capacity, 
which  under  the  old  process  took  several 
months  to  obtain,  could  be  acquired  in  eight 
days. 

Almost  simultaneously,  Messrs.  Elwell  and 
Parker  suggested  the  use  of  a mixture  of 
nitric  and  sulphuric  acids  as  a pickling  bath. 
Since  then  different  baths,  containing  nitric 
acid  in  varying  proportions,  have  been  brought 
out,  and  from  the  earliest  times  the  addition  of 
some  salt  of  the  alkalies,  such  as  ammonium, 
sodium,  potassium,  or  magnesium,  sulphate  to 
the  electrolyte  during  formation,  has  been 
suggested  as  an  improvement. 

In  1884,  Mr.  FitzGerald  proposed  the  use  of 
phosphoric  acid  ; and  in  the  same  year  Mr. 
Tribe  experimented  with  plates  partially  or 

. 1. 


Messrs.  Drake  and  Gorham’s  Cell. 


wholly  converted  into  sulphide,  phosphide,  or 
arsenide,  prior  to  “ forming”  them  by  electro- 
lysis. 

Coming  to  recent  processes,  in  1890  Mr. 
Epstein  suggested  first  boiling  the  electrodes 
in  a bath  containing 

1 per  cent,  nitric  acid  ; 

1 ,,  ,,  potassium  permanganate ; 

or  else,  in  lieu  of  the  permanganate,  two  per 
cent,  carbonate  or  sulphate  of  sodium,  or  one 
per  cent,  sulphate  of  manganese.  The  plates 
are  dried  in  air,  and  then  “formed”  by  the 
action  of  the  current  in  an  electrolyte  contain- 
ing acetic,  phosphoric,  or  tartaric  acid,  in  the 
proportion  of  one-half  to  two  per  cent. 

A few  months  later,  Dr.  Paul  Schoop  brought 
out  his  process  for  first  subjecting  the  plates 
to  the  action  of  a current  of  about  one- sixth 
of  an  ampere  per  100  sq.  c.m.,  at  50  degees 
Fahrenheit,  in  a bath  composed  either  of— 


100  parts  by  weight  ammonium  sulphate  ; 

140  ,,  ,,  „ sulphuric  acid  (50  degs.) ; 

frds  1 pt.  „ ,,  potassium  chlorate : 

or  else — 

100  parts  by  weight  water ; 

5 ,,  „ ,,  sodium  bisulphate ; 

frds  1 pt.  „ ,,  potassium  chlorate. 

The  treatment  is  continued  for  from  thirty- 
six  to  100  hours,  according  to  the  depth  of  the 
active  material  required.  The  formation  is 
completed  in  ordinary  dilute  sulphuric  acid. 

Mechanical  Processes.— Messrs.  Crompton 
and  Howell’s  well  known  plates,  formed  by  the 
compression  of  a specially  porous  granulated 
lead,  are  an  instance  of  this  type,  and  from 
their  great  porosity,  they  are  capable  of  a very 
high  rate  of  discharge. 

In  Messrs.  Drake  and  Gorham’s  cell 
(Fig.  1),  the  plates  are  formed  of  roughened 
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strips  of  lead,  laid  horizontally  one  over 
the  other,  and  connected  by  their  ends 
to  upright  rods.  From  its  construction 
this  plate  is  free  to  expand  and  contract 
without  injury  to  itself. 

In  Mr.  Niblett’s  so-called  “ solid  cell/’  * the 
•electrodes  are  separated  by  porous  partitions, 
and  the  space  between  the  electrodes  and  the 
partitions  is  filled  up  with  granulated  lead.  In 
this  cell  there  is  practically  no  free  electrolyte 
to  wash  about  and  spill ; it  is  all  absorbed 
either  in  the  mass  of  spongy  material  forming 
the  electrodes,  or  in  the  porous  partitions. 

Plates  have  also  been  made  of  compressed 
lead  dust,  of  wire  loosely  woven  and  com- 
pressed, as  in  Reynier’s  cell ; or  in  the  form 
of  rope,  as  in  the  Legay  cell. 

M.  Bandsept’s  plates  would  appear  to  be  of 
this  type,  as  they  are  made  of  extremely  finely 
pulverised  material,  which  is  then  compressed 
into  briquettes,  and  subjected  to  a forming 
process.  The  cell  is  now  in  use  commercially 
in  Brussels,  but  very  little  information  can  be 
•obtained  about  it. 

Electrolytic  Processes. 

i . The  electrolysis  of  some  lead  salt  solu- 
tion.— The  acetate  of  lead  has  been  frequently 
employed  for  this  purpose  since  Siemens  used 
it ; and  another  salt  that  has  been  the  subject 
of  many  patents  is  the  chloride  of  lead.  In 
America  last  year  it  was  proposed  by  an 
Englishman,  named  Currie,  to  form  the 
electrodes  of  rods  or  bars  of  lead  coated  with 
woven  asbestos.  These  electrodes  are  then 
placed  as  anodes  in  a bath  of  zinc  chloride, 
and  lead  chloride  to  the  required  depth  is 
formed  on  them,  while  zinc  is  deposited  on  the 
cathodes.  On  reversing  the  current,  spongy 
metallic  lead  is  produced  on  what  are  now  the 
•cathodes,  and  the  zinc  goes  into  solution,  being 
thus  used  over  and  over  again. 

2 . The  reduction  of  a I late  formed  of  some 
salt  of  lead. — Perhaps  more  patents  have  been 
taken  out  under  this  heading  than  any  other. 
Plates  have  been  formed  of  the  fused  chloride  ; 
cerussite,  or  the  native  carbonate,  has  been 
compressed  into  plates,  and  in  fact  any  salt  of 
lead,  even  lead  sulphate,  which  can  be  got  to 
reduce  to  metallic  lead  by  the  action  of  the 
current,  has  been  employed. 

In  the  Laurent-Cely  cell  the  plates  are  com- 
posed of  pastilles  of  specially  prepared  lead 
chloride,  round  which  frames  of  an  alloy  of 
lead  and  antimony  are  cast.  By  the  action  of 
zinc  in  very  dilute  hydrochloric  acid,  the  plates 

* The  Electrical  Engineer , vol.  viii.,  No.  4,  p.  80. 


are  converted  into  cellular  lead.  The  plates 
are  then  washed  in  cold  w’ater,  dried,  and  the 
positives  converted  into  litharge  by  the  action 
of  a current  of  hot  air.  The  formation  is  then 
completed  by  electrolysis  in  the  usual  way. 

For  this  cell  it  is  claimed  that  the  density  of 
the  positives  is  4-3  to  5,  while  that  of  the 
negatives  is  only  3 to  3*5.  Great  storage 
capacity  for  weight  is  also  claimed. 

II.— Improvements  in  the  Faure  Type. 

By  the  Faure  Type  is  meant  that  in  which 
the  peroxide  of  lead  and  spongy  lead  are  formed 
by  electrolysis  from  some  oxide  applied  to  the 
plates. 

As  in  this  class  of  cell  the  active  material 
is  applied  to  the  electrodes,  and  not  formed 
from  them  as  in  the  original  Plante  cell,  it  is 
obviously  desirable  that  the  supporting  part  of 
the  electrode  should  be  light,  and  not  weakened 
by  taking  part  in  the  chemical  reactions. 
These  requirements  have  been  met  in  many 
instances  by  replacing  the  solid  lead  plate  by 
a grid,  usually  made  of  an  alloy  of  lead  and 
antimony,  since  such  an  alloy  is  less  acted  on 
by  the  acid,  and  is  much  stronger  than  pure 
lead.  In  the  E.P.S.  cell  the  use  of  an  alloy  of 
lead  and  antimony  was  abandoned,  because, 
if  sufficient  antimony  to  obtain  a good  casting 
was  added,  the  grid  was  so  hard  that  it  did 
not  yield  to  the  expansion  of  the  paste,  which 
consequently  forced  itself  out  of  the  plate. 
Lead  grids  were  then  employed,  but  now  they 
have  been  abandoned  for  rapid  discharge 
work,  and  a solid  plate  has  been  reverted  to. 

In  the  latest  form  of  Mr.  FitzGerald’s  litha- 
node  cell,  weight  is  reduced  by  making  the 
support  of  a light  double  frame  of  copper  wire, 
protected  from  the  action  of  the  acid  by  dipping 
it  first  in  soldering  fluid,  and  then  in  molten 
lead. 

The  other  improvements  fall  into]  two  prin- 
cipal divisions  : — 

A.  Those  which  have  ]for  their  object  the 
retention  of  the  paste  on  the  plate,  and  they 
may  be  classed  under  four  headings. 

B.  Those  intended  to  provide  better  connec- 
tion between  the  support  and  the  active 
material. 

A.  — The  Retention  of  the  Paste. — 1.  The 
plate  is  not  perforated,  but  grooves  or  recesses 
are  made  on  the  surface  ; or  it  is  cast  with 
projections  from  it,  so  as  to  afford  a lodgement 
for  the  active  material. 

The  Tudor  plate  is  a familiar  instance  of 
this  type,  which  has  the  advantage  that  the 
support  gradually  gets  “formed,”  and  supplies 
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active  material  to  replace  that  lost  in  the 
working  of  the  cell. 

In  the  new  1890  pattern  E.P.S.  plate,  an 
early  form,  introduced  originally  by  Swan,  has 
been  resorted  to.  The  plate  is  grooved  hori- 
zontally, as  in  the  Tudor  plate,  and  the  ridges 
between  the  grooves  curve  slightly  upwards 
towards  the  surface  of  the  plate,  forming  a 
lodgement  for  the  paste. 

2.  The  support  is  some  form  of  “ grid,”  that 
is,  is  perforated  with  holes,  as  in  the  old  pattern 
E.P.S.  plate,  and  the  Julien  grid  (Fig.  2). 

Fig.  2. 
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A great  many  varieties  of  this  form  of  plate 
have  been  suggested,  and  the  apertures  have 
been  made  by  casting  the  grid  in  a mould,  and 
by  punching.  Their  form  has  been  cylindrical, 
barrel  shaped  as  in  Messrs.  Drake  and  Gor- 
ham’s positive  plates,  shaped  like  two  cones 
joined  at  the  apexes,  and  to  give  greater 
security  the  perforation  has  been  made  to  ex- 
pand again  just  at  the  junction  of  the 
apexes. 

The  construction  of  a mould,  to  produce  a 
perforation  expanding  inwardly,  is  a matter  of 
difficulty,  and  therefore  the  grids  are  sometimes 
cast  in  two  halves,  and  subsequently  joined,  as 
in  the  Gadot  cell  (Fig.  3).  In  the  Correns  cell, 
(Fig.  4),  much  used  in  Germany,  the  grid  takes 
the  form  of  a double  lattice. 

3.  The  active  material  is  enclosed  in  a per- 
forated conducting  retaining  vessel. 

In  this  case  also  the  devices  resorted  to  have 


been  very  numerous.  Plain  or  corrugated  sheets 
of  lead  have  been  taken  and  folded  into  boxes, 
either  before  or  after  applying  the  paste. 


Fig. 
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Plan  and  Section  Gadot  Plate. 


Inthe  Roberts  cell  (Fig.  5,  p.  49)  two  grids  are 
taken,  pasted  on  one  side,  and  then  united  to- 
form  a plate  with  the  paste  inside  (Fig.  6,  p.  49)- 


Fig.  4. 


In  Dr.  Tommassi’s  multitubular  cell  (Fig.  Jr, 
p.  49)  the  retaining  vessel  may  be  constructed  o 
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Fig.  5. 


Fig.  6. 


•“Roberts”  Cell:  Detail  of  Plate. 
Fig.  7. 


Tomassi  Cell,  Corner  Cut  away  to  Show 
Internal  Arrangement. 


metal,  but  is  usually  of  some  non-conducting 
material,  and  so  comes  under  the  next  heading. 

Fig.  8. 


Reynier  Element  : Side  View. 

4.  The  enclosing  vessel  or  plates  are  made 
of  some  non-conducting  material,  or  some 
inactive  material  is  packed  between  the  plates, 

Fig.  9. 
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Reynier  Element:  Plan  of  Compressing 
Arrangement. 

to  prevent  short-circuiting,  and  retain  the  active 
material.* 

* The  improvements  under  this  heading  are  equally  ap- 
plicable to  cells  of  the  Plante  type  ; but  as  they  are  more 
frequently  applied  to  cells  of  the  Faure  type,  I refer  to  them 
under  this  heading. 
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In  France,  the  plates  have  been  covered  with 
perforated  sheets  of  celluloid  ; Reynier  brought 
out  what  he  called  an  “ elastic  cell,”  specially 
designed  for  use  on  torpedo  boats.  When 
tried  in  1886,  on  board  La  Gymnote , it  was  not 
a success,  and  the  alkaline  copper  cell  was  pre- 
ferred to  it.  Since  then,  however,  the  construc- 
tion has  been  much  improved  (Fig.  8,  p-  49). 
Each  cell,  according  to  improvements  effected 
in  1889,  is  composed  of  one  positive,  two  nega- 
tive plates,  and  four  porous  partitions  held 
together,  as  shown  by  a frame  consisting  of  two 
end  plates  connected  together  by  corrugated 
strips  of  metal,  which  have  sufficient  elasticity 
to  enable  them  to  expand  and  contract  with 
the  alteration  in  volume  of  the  plates  caused 
by  charge  and  discharge  (Fig.  9,  p.  49). 


Fig.  10. 


In  this  country  Mr.  Barber  Starkey  has 
tried  filling  in  between  the  plates  with  a 
mixture  of  plaster  of  Paris  and  sawdust ; 
Mr.  Fuller  uses  porous  pots ; and  in  the 
United  States,  in  the  Pumpelly  battery,  cellu- 
lose, or  wood  pulp,  is  used  to  separate  the 
plates,  which  are  arranged  horizontally,  as  in 
the  “Atlas  ” cell  (Fig.  10). 

B. — Improved  Connection  between  the 
Allied  Oxide  and  the  Support. — With  this 
object  the  support  has  been  well  rubbed  with 
carbon  before  applying  the  paste,  and  the 
addition  of  carbon  to  the  paste  in  some  form 
has  been  frequently  recommended,  as,  for 


instance,  kneading  the  oxides  into  a paste  with 
lead  acetate. 

In  the  Tudor  cell  (Fig.  11)  the  positive  plates 
are  first  treated  by  Plante’s  process,  to  coat 
them  with  a layer  of  crystalline  electrolytic 


Fig.  11. 


Tudor  Plate  : Side  View,  Empty. 

peroxide  ; the  grooves  are  then  partially  filled 
with  a paste  of  peroxide  of  lead,  and  pressure 
is  applied  to  the  ridges  to  expand  them,  and 
partially  close  the  mouths  of  the  grooves  (Fig.. 
12). 

The  casting  or  welding  of  the  applied  oxide 
to  the  plate  has  also  been  tried,  and,  to  over- 
come the  difficulty  of  getting  the  substances  to 
blend  into  one  another,  caused  by  the  great 
difference  in  their  melting  point,  it  has  been 
suggested  to  fill  the  portion  of  the  mould 
usually  occupied  by  the  support  with  some 
reducing  agent,  such  as  carbon  mixed  with 
nitre,  so  that  when  the  fused  oxides  are  poured 
into  the  mould  they  will  be  reduced  in  part  to 
metallic  lead,  which  will  assume  the  place  and 
shape  of  the  carbon  core,  while  the  remainder 
forms  the  active  material. 


Fig.  12. 


Tudor  Plate:  Side  View,  Full. 

General  Lmprovements. — Besides  the  im- 
provements in  what  may  be  called  the  manu- 
facture of  the  plates,  or  electrodes  proper, 
various  devices  have  been  resorted  to  with  the 
view  of  diminishing  the  resistance  of  the  lugs. 
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and  securing  better  contact  between  plates  of 
the  same  sign,  such  as  making  connection 
by  tinned  copper  rods  passed  through  holes  in 
the  lugs.  Lead  is  afterwards  cast  round  the  j 
copper,  so  that  it  is  screened  from  the  action  of 
the  acid. 

Some  attention  has  also  been  given  to  the 
question  of  the  best  electrolyte  to  use,  some 
advocating  the  use  of  acid  of  density  1,150  to 
1,180,  while  others  recommend  a density  1,200 
and  over.  The  addition  of  small  quantities  of 
some  salt  of  the  alkalies,  such  as  sodium 
sulphate  or  carbonate,  has  been  recommended 


Fig.  13. 


Plates  of  “Oerlikon”  Cell  Separated. 


by  Mr.  Barber  Starkey  and  others,  with  a view 
of  reducing  sulphating  ; and  Dr.  Paul  Schoop 
has  brought  out  a successful  gelatinous 
electrolyte,  by  adding  one  volume  of  dilute 
sodium  silicate,  density  1*180,  to  two  volumes 
of  dilute  sulphuric  acid,  1-250 
In  order  to  prevent  shortcircuiting  between 
the  plates  by  the  material  dislodged  in  working, 
they  are  now  either  slung,  or  rest  on  supports^ 
which  are  so  placed  that  the  formation  of  a 
layer  of  mud  between  them  is  prevented. 


5 1 


The  equalisation  of  the  chemical  action  over 
thesurface  of  the  plates  hasalsobeenattempted, 
and  in  the  Schoop  cell  (Fig.  13  the  current 
enters  at  the  top  of  one  set  of  plates,  and  leaves 
from  the  bottom  of  the  others.  The  plates 
also  are  widely  spaced  now  as  a rule,  the  pro- 
portion of  acid  to  plates  has  been  increased, 
and  little  alterations  are  constantly  being 
made  to  secure  the  free  circulation  of  the 
electrolyte  essential  to  regular  working. 

The  Chemistry  of  the  Acid. 

Although  so  many  different  modes  of  manu- 
facture and  preliminary  treatment  have  been 
resorted  to,  all  the  batteries,  so  far  as  I am 
aware,  which  depend  for  their  action  on  the 
couple  formed  between  lead  and  lead  peroxide 
in  dilute  sulphuric  acid,  exhibit  the  character- 
istic peculiarities  noticed  by  Plante  in  his  cell, 
namely  : — The  high  initial  E.M.F.  of  a freshly- 
charged  cell ; the  fall  of  E.M.F.  on  breaking 
the  charging  circuit,  with  corresponding  rise 
on  breaking  the  discharging  circuit ; the  very 
rapid  fall  towards  the  end  of  discharge  which 
occurs  earlier,  the  more  rapid  the  discharge  is, 
and  is  not  due  to  the  exhaustion  of  the  active 
material,  as  after  a rest  a fresh  discharge  can 
be  obtained. 

As  the  defects,  namely,  sulphating  and 
buckling,  which  have  retarded  the  introduc- 
tion of  reversible  lead  batteries,  are  also 
common  to  the  two  types,  it  appeared  possible 
that  they  were  due  to  the  same  causes  which 
produced  the  variations  in  E.M.F.  ; therefore, 
as  the  work  of  Dr.  Oliver  Lodge*  in  1883,  and 
of  Mieslerf  in  1888,  had  shown  that  the  causes 
of  the  variation  must  be  sought  either  on  the 
lead  plate,  or  in  the  acid  next  it,  and  the 
chemistry  of  the  plates  afforded  no  explana- 
tion,;); I last  year,  with  Dr.  Armstrong’s  advice 
and  assistance,  undertook  the  investigations  of 
the  reactions  occurring  in  the  acid. 

Plante  § had  considered  that  the  peculiarities 
in  E.M.F.  were  due  to  the  formation  of  per- 
oxides in  the  acid,  and  showed  that  the  con- 
ditions existing  in  a cell  wTere  favourable  to 
their  production,  since  in  voltameters  with  lead 
electrodes  they  were  formed  in  greater  quantity 
than  in  those  with  platinum.  He  also  noticed 
that,  immediately  on  the  cessation  of  the  charg- 
ing current,  there  was  often  a small  evolution 
of  gas  from  the  peroxide  plate  ; this  evolution 

* Cantor  lecture. 

t Monatshafte  fur  Chemie,  viii.,  713 

$ For  references  and  a summarj'  of  the  principal  work  done 
on  the  cell,  see  The  Electricia?i,  vol.  xxvii.,  No.  682,  p.  165  ; 
No.  €92,  p.  437. 
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he  ascribed  to  local  action  between  the  per- 
oxide and  the  subjacent  lead. 

Commenting  on  this,  in  their  little  book, 
‘‘The  Chemistry  of  Secondary  Batteries,” 
Messrs.  Gladstone  and  Tribe  point  out  that 
the  gas  is  oxygen,  and  cannot  be  due  to  local 
action,  since  the  gas  was  evolved  whether  the 
peroxide  was  removed  from  the  supporting 
plate  or  not.  The  application  of  heat  in- 
creased the  evolution  of  gas,  and  the  gas  was 
oxygen.  Testing  the  acid  between  the  plates, 
they  always  found  traces  of  something  which 
decolourised  permanganate,  and  might,  there- 
fore, be  hydrogen  dioxide  or  ozone. 

Although  a very  large  amount  of  work  has 
been  done  on  the  electrolysis  of  sulphuric  acid 
solutions,  and  the  general  character  of  the 
change  in  the  nature  of  the  products  formed  as 
the  strength  of  the  solution  is  varied,  is  well 
understood,  the  only  references  I was  able  to 
find  to  any  examination  of  the  acid  in  a battery 
were  those  just  given  ; and  therefore  I have 
ventured  to  bring  the  results  of  my  own  experi- 
ments before  this  Society,  not  because  I con- 
sider them  a final  solution  of  the  difficult 
problem  of  the  chemistry  of  the  cell,  but 
because  I hope  that  the  study  of  the  changes 
occurring  in  the  electrolyte  may  help  to  eluci- 
date some  points  which  are  at  present  obscure. 

And  now  it  may  be  as  well  to  refer  briefly  to 
the  work  which  has  been  done  in  sulphuric 
acid. 

In  1878  Berthelot*  discovered  persulphuric 
acid  (H^SsOg),  and  brought  forward  evidence 
to  prove  that  it  is  the  primary  product  of  the 
electrolysis  of  sulphuric  acid  solutions,  and 
that  the  hydrogen  dioxide — which,  from 
Faraday’s  time,  has  been  well  known  to  be 
present  in  sulphuric  acid  after  electrolysis — 
is  really  due  to  the  action  of  this  body  on  the 
acid.  The  products  of  electrolysis  vary  with 
the  strength  of  the  acid,  40  per  cent,  acid 
(density  1300)  yielding  practically  no  hydro- 
gen dioxide ; while  below  and  above  that 
strength  it  is  present  in  varying  proportions. 
High-current  density,  and  an  electro-negative 
condition  of  the  electrodes  favours  their  forma- 
tion.j-  Persulphuric  acid  is  an  unstable  body, 
and  begins  to  decompose  as  soon  as  the 
current  which  has  given  rise  to  it  is 
stopped,  and  its  decomposition  is  accom- 
panied by  the  formation  of  hydrogen  dioxide, 
unless  the  sulphuric  acid  is  too  dilute. 
Hydrogen  dioxide  is  also  unstable  when 
concentrated,  but  a weak  sulphuric  acid 

* Berthelot.  ( Compt . Rend.  90,  269-275.) 

f Richxrz.  ( ‘inn.  Phys.  Chem.  [2]  31,  912). 


solution  of  it  is  comparatively  stable,  and  the 
stability  increases  the  less  hydrogen  dioxide 
it  contains,  therefore  this  body  is  found  in 
estimable  quantities  long  after  the  persulphuric 
acid  which  gave  rise  to  it  has  disappeared. 
Persulphuric  acid  is  at  once  decomposed  by 
spongy  metal,  such  as  platinum-black,  by  heat 
with  evolution  of  oxygen,*  and  resembles  hydro- 
gen dioxide  in  these  reactions,  and  in  releasing 
iodine  from  potassium  iodide,  but,  unlike,  it, 
has  no  action  on  permanganate  of  potassium 
or  peroxide  of  lead.  The  effect  of  electro- 
lysing a sulphuric  acid  solution  of  hydrogen 
dioxide  is  simply  to  increase  the  rate  of  the 
decomposition  occurring  spontaneously,  if  a 
weak  E.M.F.  is  usedjf  but  on  increasing  the 
E.M.F.,  though  the  rate  of  decomposition  is 
increased,  a little  persulphuric  acid  is  re- 
formed. Subsequent  workers  have  in  the 
main  confirmed  Berthelot’s  conclusions.  To 
the  oxidising  oxygen  in  the  products  of  the 
electrolysis  of  sulphuric  acid,  Berthelot  gave 
the  name  of  “ active  oxygen,”  and  as  they 
pass  one  into  the  other,  and  for  most  pur- 
poses connected  with  a battery  it  is  not 
necessary  to  discriminate  between  them,  I 
have  retained  it. 

Experiments  at  the  General  Post 
Office. 

That  the  nature  of  the  electrolyte  affected 
the  behaviour  of  the  cell,  was  evident  from  in- 
formation received  from  Mr.  Barber  Starkey 
with  respect  to  the  effect  of  the  addition  of 
sodium  carbonate ; and  it  seemed  possible 
that  the  different  behaviour  of  cells  containing 
this  substance  was  due  to  its  catalytic  action 
on  hydrogen  dioxide,  which  is  known  to  be 
exceedingly  unstable  in  the  presence  of  a trace 
of  alkali ; and  hence  a comparative  study  of 
the  reactions  occurring  in  cells  containing 
ordinary  dilute  sulphuric  acid,  and  in  those 
which  had  been  treated  on  Mr.  Barber- 
Starkey’s  plan,  seemed  likely  to  elucidate  the 
causes  of  the  sulphating  during  rest,  and  the 
high  initial  E.M.F. — the  two  features  most 
affected  by  his  treatment. 

Mr.  Preece  most  kindly  aided  the  investiga- 
tion by  allowing  experiments  to  be  carried  out 
at  the  General  Post  Office,  where  one  half  of 
the  secondary  cells  contain  i per  cent,  of 
sodium  sulphate,  and  the  other  half  ordinary 
dilute  acid,  density  1180.  He  also  put  at  my 
disposal  the  records  of  the  behaviour  of  the 
cells,  and  they  proved  that  there  was  much 


* Berthelot.  (Bui/.  Hoc.  Gnim.  [2],  34,  78-81). 
+ Berthelot.  (Compt.  Rend.,  95,  8-11). 


December  4,  1891.] 


55 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


less  sulphating  with  sodium  sulphate,  as  shown 
by  the  density  of  the  acid  never  falling  to  the 
same  extent  as  in  the  plain  cells.  The  follow- 
ing readings  taken  from  short  circuited  cells 
with  badly  broken  plates  illustrate  this.  In 
two  cells  containing  ordinary  dilute  acid  the 
density  of  the  electrolyte  had  fallen  to  noo, 
while,  according  to  the  last  readings  before 
the  short  circuit  occurred,  it  had  been  1170, 
and  1180  respectively;  while  in  two  sodium 
sulphate  cells  the  density  had  only  fallen  to 
1180  from  1200  under  similar  circumstances. 

This  was  strong  evidence  in  favour  of  the 
hydrogen  dioxide  formed  in  the  working  of  the 
cell  being  appreciable  in  quantity,  since  if  sul- 
phating were  only  due  to  local  action  between 
the  support  and  the  paste,  there  does  not 
appear  any  reason  why  the  addition  of  sodium 
sulphate  should  affect  it. 

Whenever  the  cells  were  tested  they  were 
always  found  to  contain  “active  oxygen,” 
which  was  due  to  the  presence  of  persulphuric 
acid  and  peroxide  of  hydrogen  in  varying  pro- 
portions. During  charge  persulphuric  acid  is 
the  main  constituent ; during  discharge  the 
quantity  of  hydrogen  dioxide  gradually  in- 
creases ; while  in  a cell  which  has  been  at 
rest  sometime  there  is  very  little  except 
hydrogen  dioxide  to  be  found. 

In  addition  to  the  tests  made  on  the  cells  in 
the  electric  light  and  telegraph  batteries,  I 
studied  the  formation  of  the  “ active  oxygen  ” 
during  charge  and  discharge  on  some  cells 
which  were  kindly  set  apart  for  my  special 
use.  The  “ active  oxygen  ” forms  at  once  on 
the  passage  of  the  current,  decreases  slightly, 
and  then  increases  to  a little  above  its  first 
value.  Starting  either  charge  or  discharge 
always  causes  an  initial  increase,  except  in 
the  case  of  cells  which  have  been  long  idle, 
when  there  is  a diminution  due  to  the  decom- 
position of  the  excess  of  hydrogen  dioxide  in 
the  acid. 

To  test  whether  electrolysed  acid  was  able 
to  reduce  pure  peroxide  of  lead,  two  equal  lots 
of  peroxide  were  taken  by  weighing  one  against 
the  other,  and  put  in  two  flasks.  On  to  each, 
100  c.c.  of  acid,  from  next  the  positive  plate 
of  a cell  at  full  charge  was  poured,  and  this 
caused  the  evolution  of  oxygen,  which  con- 
tinued slowly  for  some  days.  At  the  end  of  a 
fortnight  the  amount  of  peroxide  of  lead  in 
each  sample  was  estimated,  and  it  was  found 
to  have  decreased  from  97*4  per  cent,  to  93*94 
and  94*04  per  cent,  respectively. 

This  appears  to  explain  the  well-known 
deleterious  effect  of  rest  on  a cell,  for  although 


persulphuric  acid  itself  does  not  reduce  per- 
oxide of  lead,  it  forms  hydrogen  dioxide  on 
standing,  which  is  capable  either  of  oxidising 
the  lead  plate  to  litharge,  or  of  reducing  the 
peroxide  plate  to  the  same  substance.  In 
each  case  the  litharge  is  converted  into 
sulphate  by  the  sulphuric  acid. 

In  an  ordinary  cell  in  good  order  the  amount 
of  “active  oxygen”  is  small,  varying  in 
quantity  from  about  o*oi  grm.  to  0*02  grm. 
per  litre ; but  this  means  that  in  a forty -five 
pint  cell  (the  size  used  at  the  Post  Office)  there 
was  always  sufficient  to  convert  from  3*25 
grms.  to  7*5  grms.  of  peroxide  of  lead  into 
sulphate,  or  to  undo  the  work  of  one  to  two 
ampere-hours  charge. 

This  is  not  a serious  matter  if  the  cells  are 
kept  working,  as  the  peroxides  are  being  con- 
tinually broken  up  with  each  reversal  of  the 
current,  but  if  the  cells  stand  idle  the  plates 
get  sulphated,  and  the  amount  of  “active 
oxygen”  formed  in  the  next  passage  of  the 
current  shows  a marked  increase. 

The  figures  just  given  do  not  represent  the 
total  amount  of  “active  oxygen,”  since  the 
acid  absorbed  by  the  plates  cannot  be  tested  ; 
but  as  the  acid  has  more  oxidising  power  the 
nearer  you  get  to  whichever  is  the  positive 
plate,  except  at  the  commencement  of  dis- 
charge, and  the  total  quantity  of  “active 
oxygen”  increases  rapidly  soon  after  breaking 
circuit,  it  seems  fair  to  assume  that  this 
increase  is  due  to  diffusion  from  the  plates  of 
acid  which  has  more  oxidising  power  than 
that  in  the  body  of  the  cell. 

This  increase  is  followed  by  a decrease 
which  is  rapid  at  first,  and  then  gradually  gets 
very  slow,  and  practically  ceases  while  there  is 
still  a fair  proportion  of  “ active  oxygen”  left 
in  the  cell. 

In  the  sodium  sulphate  cells  the  amount 
of  the  oxidising  agent  was  usually  less  than  in 
the  plain  cells  ; and  the  amount  of  hydrogen 
dioxide  was  always  so,  unless  the  battery  had 
been  at  rest  for  some  time,  when  the  condi- 
tions were  occasionally  found  to  be  reversed. 
This,  I suppose,  is  due  to  the  proportion  of 
“active  oxygen”  in  the  form  of  hydrogen 
dioxide,  at  the  moment  of  stopping  the  current, 
being  greater  in  the  plain  than  in  the  sodium 
sulphate  cells,  while  the  latter  contain  more 
persulphuric  acid.  In  both  cells  the  hydrogen 
dioxide  present  at  the  time  of  stopping  the 
current  will  be  reduced  on  the  plates,  sul- 
phating the  surface,  and  more  or  less  screening 
them  from  further  action  ; but  as  the  sodium 
sulphate  cell  contains  more  persulphuric  acid. 
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the  subsequent  formation  of  hydrogen  dioxide 
will  be  greater  in  it  than  in  the  plain  cell.  As 
far  as  I could  discover,  sodium  sulphate  has 
little  or  no  action  on  the  acid  unless  it  is  added 
during  electrolysis,  or  to  acid  which  has  just 
been  taken  from  a cell  through  which  a current 
is  passing. 

The  Pink  Colour  of  the  Acid. — It  has  often 
been  noticed,  that  during  charge,  particularly 
with  new  cells,  a pink  colour  starts  from  the 
peroxide  plates,  and  gradually  spreads  over 
towards  the  lead  plates,  fading  away  however 
before  reaching  them.  This  pink  colour  was 
referred  to  by  Mr.  Crompton  at  a meeting  of 
the  Institute  of  Electrical  Engineers  on  13th 


December,  1890,  and  its  origin  gave  rise  to 
some  discussion  ; so  as  the  acid  in  many  of 
the  cells  at  the  Post  Office  was  pink,  I tested 
it  by  concentrating  it  down,  neutralising  with 
sodium  carbonate,  and  then  igniting  on  plati- 
num foil,  and  always  got  the  characteristic 
green  of  manganese. 

However,  lest  the  manganese  should  have 
come  from  some  other  source  than  the  pink 
acid,  I compared  the  absorption  spectrum  of 
the  acid  with  that  of  a solution  of  potassium 
permanganate  of  the  same  shade  of  pink,  and 
found  they  both  gave  the  characteristic  bands 
in  the  green  (Fig.  14).  I also  found  that,  using 
two  strips  of  platinum  as  electrodes  in  a solution 


FrG.  14. 


Absorption  Spectrum  of  Potassium  Permanganate. 


of  manganous  sulphate,  or  any  two  strips  of 
lead  in  dilute  acid,  gave  the  same  colour  and 
the  same  absorption  bands,  provided  the  elec- 
trodes were  sufficiently  far  apart  to  prevent 
reduction  by  the  hydrogen  evolved  from  the 
negative.  This  result  was  important,  for  it  is 
well  known  that  the  pink  colour  'disappears 
from  the  acid  in  a short  time  if  it  is  .taken  from 
the  cell,  and  as  persulphuric  acid  has  no'action 
on  permanganate,  but  hydrogen  [dioxide  de- 
colourises it,  this  disappearance  of  the  colour 
shows  that  the  latter  is  formed. 

The  Effect  of  Hydrogen  Dioxide  on  the 
E.M.F.  of  a Cell. — The  presence  of  hydrogen 
dioxide  having  been  thus  proved,  both  directly 
and  indirectly,  its  effect  on  the  E.M.F.  of  the 
cell  was  tested.  This  was  done  by  using  strips 
of  lead  packed  tight  into  small  porous  pots, 
with  peroxide  of  lead  to  represent  the  peroxide 
plates,  and  using  plain  strips  as  the  lead 
plates.  A solution  of  pure  sulphuric  acid, 
density  1180,  was  used  as  the  electrolyte.  The 
E.M.F.  of  the  couple  was  taken  by  the  deflec- 
tion method,  and  then  a drop  or  two  of  hydro- 
gen dioxide  was  added  to  the  acid,  which  pro- 
duced a great  diminution,  or  even  reversal,  of 
the  E.M.F. 

The  effect  of  introducing  hydrogen  dioxide 
into  the  body  of  the  peroxide  paste  was  also 
tried,  with  a view  of  reproducing,  if  possible, 


the  conditions  of  a cell,  which  is  started  dis- 
charging directly  the  charge  is  completed, 
and  in  which  the  “ active  oxygen  ” would  be 
accumulated  at  the  positive  plate,  leaving  the 
lead  plate  free,  and  I found  that  there  was  a 
slight  increase  in  E.M.F. 

Thus  the  variations  in  E.M.F.  appear  to 
depend  on  which  plate  hydrogen  dioxide  is 
formed  at.  When  present  at  the  peroxide 
plate  it  causes  a rise,  but  when  diffused 
through  the  acid  and  present  at  the  lead  plate 
it  causes  a lowering  of  the  E.M.F.  ; and  the 
rise  in  E.M.F.,  sometimes  noticed  on  starting 
the  discharge  of  a cell  which  has  been  at 
rest  (mentioned  in  Professor  Ayrton’s  paper, 
J.I.E.E.,  1890,  p.  572),  is  probably  due  to  the 
electrolysis  and  decomposition  of  hydrogen 
dioxide,  for,  in  a cell  which  has  been  long  idle, 
practically  the;whole  of  the  “ active  oxygen  ” 
is  due  to  this  body. 

Conclusions. 

From  the  same  faults  appearing  in  batteries 
of  such  different  construction,  and  judging  also 
from  the  results  of  the  experiments  recorded  in 
this  paper,  it  would  appear  that  the  troubles 
occurring  in  batteries  are  due  rather  to  causes 
arising  in  the  working  than  in  the  manufacture. 
What  is  required  is  some  substance  which  can 
be  added  to  the  acid  to  check  the  formation  of 
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the  oxidised  bodies  in  it,  which  cause  sulphat- 
ing,  without  at  the  same  time  injuring  the 
plates  in  other  ways. 

Nearly  all  the  “forming’’  baths  which  have 
een  introduced  are  baths  in  which  hydrogen 
dioxide  would  be  broken  up  as  soon  as  formed, 
and,  perhaps,  in  some  modification  of  them 
the  electrolyte  of  the  future  will  be  found  ; 
though,  since  the  products  of  the  electrolysis 
of  sulphuric  acid  vary  with  the  strength  of  the 
acid  and  the  current  density,  no  hard  and  fast 
I rule  can  be  laid  down  for  the  treatment  of  cells. 

In  cells  containing  acid  below  density  1200, 
in  which  the  proportion  of  “active  oxygen” 
existing  as  hydrogen  dioxide  is  high,  the 
addition  of  one  per  cent,  of  sodium  sulphate, 
or  similar  substance,  is  likely  to  prove  bene- 
ficial, particularly  if  the  work  of  the  cells  is 
intermittent.  As  the  strength  of  the  acid  is 
increased,  however,  and  the  conditions  are 
more  favourable  to  the  stability  of  persulphuric 
acid,  less  hydrogen  dioxide  will  be  produced, 
and  there  is  more  chance  of  the  alkali  released 
from  the  sodium  sulphate  during  electrolysis 
damaging  the  plates. 

Also,  Dr.  Marshall  has  succeeded  in  prepar- 
ing pure  persulphuric  acid,  and  has  shown  this 
year  that  it  forms  salts  with  the  alkalies  which 
are  very  stable  ; and  what  the  effect  on  a cell 
of  the  formation  of  sodium  persulphate  in  it 
would  be,  is  quite  unknown.  Although  the 
formation  of  peroxides  in  the  acid  does  not 
apparently  account  for  the  great  gassing  and 
sudden  loss  of  charge  sometimes  observed, 
still  we  have  seen  that  makers  are  reverting  to 
Plante’s  process  of  manufacture,  or  modifica- 
tions of  it,  and  we  may  find  that  in  this  case 
also  he  was  right,  and  that  it  is  to  the  electro- 
lyte we  must  look  if  we  wish  to  find  the  means 
of  materially  improving  the  lead  reversible 
battery. 

In  conclusion,  I must  thank  the  firms  who 
have  assisted  me  in  the  compilation  of  this 
paper  by  supplying  information  in  response  to 
circulars  sent  out.  This  information  has  also 
been  used  in  table  of  types  given  on  pp.  52-53. 


DISCUSSION. 

Mr.  James  Swinburne  said  this  was  a very  im- 
portant paper,  but  he  would  not  waste  time  in  mere 
compliments  upon  its  merits.  Though  Faure  was 
credited  with  being  the  first  to  use  the  cells  which 
bore  his  name,  he  would  remind  those  interested  that 
Kirchoff,  an  American,  used  a secondary  battery  of 
the  same  sort,  with  platinum  plates,  in  which  he 
electrolysed  nitrate  of  lead  and  got  a coating  on  both 
plates.  He  was  not  quite  at  one  with  Mr.  Robertson 


as  to  the  means  used  in  “forming.”  He  tried  a 
number  of  experiments  on  this  subject  in  1883,  but 
in  all  cases  a solution  was  employed,  which  would 
first  dissolve  the  lead  and  then  precipitate  it ; 
in  fact  the  idea  was  to  follow  the  action  in  the  manu- 
facture of  white  lead.  If  you  took  a plain  lead  plate 
and  eat  into  it  with  dilute  sulphuric  acid,  it  got  coated 
with  peroxide,  which  protected  it.  Plante  kept  re- 
versing the  action.  This  uncovered  a new  portion  of 
the  lead,  and  so  by  degrees  eat  into  the  body  of  the 
plate.  He  had  tried  nitric,  sulphuric,  and  acetic  arid** 
various  chlorides,  and  a large  number  of  other  solu- 
tions ; but  the  great  trouble  with  nitric  and  other 
solutions  was  that  traces  of  material  were  left  in  the 
cell  which  would  eventually  eat  through  the  plate 
and  destroy  it.  The  least  trace  of  chloride  was  fatal ; 
it  acted  as  a sort  of  carrier,  and  whenever  it  was  used 
you  failed  to  get  a coherent  coating.  He  got  the 
best  results  with  acetic  and  sulphuric  acids  in- 
certain proportions.  Acetate  of  lead  was  first 
formed ; and  as  soon  as  the  sulphuric  acid  got  at  it, 
it  converted  it  into  peroxide.  He  thought  the  idea 
of  heating  the  plates  was  due  to  Brush,  who  pub- 
lished a very  elaborate  patent  on  the  subject— 
a regular  treatise— and,  amongst  other  things,  he 
mentioned  heat  to  reduce  carbonic  oxide ; and  also- 
that  he  got  a very  coherent  spongy  lead  by  the  use 
of  an  alkaline  solution.  Such  solutions  did  not  give 
lead  trees,  but  a closely  adherent  sponge.  He  also- 
tried  Dr.  Schoop’s  silica  jelly,  but  was  not  successful 
with  it.  It  was  very  good  at  first,  but  soon  changed* 
and  was  a jelly  no  longer.  He  examined  some 
Schoop  cells  at  the  Frankfort  Exhibition,  which 
looked  very  like  ordinary  cells.  There  was  no  jelly 
in  them,  but  there  were  several  clots  which,  he 
was  told,  probably  arose  from  something  having, 
fallen  in.  He  also  experimented  with  carbon  ; but 
the  classical  experiments  with  this  substance  were 
made  by  two  Italians,  whose  names  he  forgot ; and 
they  found  that  carbon  could  never  be  used  in  any 
electrolyte  from  which  oxygen  was  given  off.  It 
might  be  used  in  a strong  solution  of  chloride,  but* 
even  then,  it  would  waste  away.  He  had  not  gone 
into  the  chemistry  of  it,  but  he  knew  that,  in  time, 
the  carbon  turned  into  a sort  of  black  mud,  which 
had  no  consistence  whatever.  He  was  the  first,  he  be- 
lieved, to  recommend  strong  acid,  and  the  reason  was 
this  : the  action  of  a solution  was  due  to  the  affinity 
of  the  radicle  of  the  acid  for  the  lead  ; if  you  had  a, 
dilute  solution,  the  acid  wanted  of  course  to  form  a 
solution,  and  there  was  a certain  heat  formation  ; but 
if  you  used  a strong  solution  you  got  a lighter 
E.M.F.,  because  the  acid  had  no  longer  the  same  in- 
clination to  mix  with  water,  and  therefore  the  in- 
clinatioa  to  form  the  lead  salt  was  the  stronger.  He 
tried  how  far  this  could  be  carried,  and  at  a certain 
point  he  found  the  spongy  lead  began  to  decompose 
the  solution  very  quickly,  and  gave  off  bubbles  of 
hydrogen,  and  that  seemed  to  be  the  limiting  point. 
Various  theories  had  been  started  with  regard  to  the 
pink  solution ; Mr.  Crompton  said  it  was  due  to  gold  ; 
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others  said,  if  so,  that  was  the  first  instance  in  which 
gold  had  come  from  a secondary  battery.  He  found 
he  could  make  the  pink  solution  artificially  by  leaving 
peroxide  of  lead  in  commercial  sulphuric  acid,  but  in 
pure  sulphuric  acid  it  did  not  occur.  The  strength 
of  the  solution  was  also  of  importance ; with  very 
strong  acid  he  got  a much  deeper  colour.  On  testing 
it  he  found  no  trace  of  manganese,  but  a good  deal 
of  iron.  At  the  same  time  Mr.  Robertson  was  a 
skilled  analyst,  and  on  that  point  he  was  probably 
right. 

Mr.  Robertson  said  he  had  tried  the  correspond- 
ing iron  salt,  and  found  no  absorption  bands  at  all. 

Mr.  Swinburne  said  he  only  regretted  that  Mr. 
Robertson  had  not  given  more  information  about 
copper  and  other  cells;  people  had  been  working  at 
lead  a great  many  years,  and  he  believed  the  tendency 
now  was  to  turn  to  copper  as  the  cell  of  the  future. 

Mr.  M.  Immisch  said  he  was  a considerable  user  of 
accumulators,  and  judging  from  the  number  of  people 
who  came  to  him  with  ideas,  there  must  be  something 
very  fascinating  in  the  subject.  No  end  of  people 
came  to  him  with  designs,  some  patented  and  some 
not ; sometimes  with  actual  apparatus,  sometimes 
wholly  imaginary  ; and  his  invariable  answer  was — 
Send  me  at  your  earliest  convenience  a dozen  of  your 
cells  at  your  own  price,  and  if  only  half  what  you 
promise  is  fulfilled,  I can  promise  you  every  success. 
As  this  had  been  going  on  for  some  years,  and 
though  he  had  given  dozens  of  orders,  he  had  not 
yet  got  the  cells;  the  inference  was  obvious.  He 
himself  had  fallen  under  the  spell,  for,  some  three 
years  ago,  it  occurred  to  him  , that  the  amount  of 
active  material  in  the  cell  was  very  small  in  propor- 
tion to  the  total  weight,  and  he  thought  he  would 
try  to  remedy  that.  He  procured  some  solid  peroxide 
plates,  and  at  first  the  results  were  marvellous,  but 
in  a short  time  they  were  not  so  good,  and 
ultimately  he  found  they  would  not  stand  at  all. 
The  cells  now  made  were  very  satisfactory  in  one  way, 
if  they  were  not  so  heavy,  and  if  only  manufacturers 
would  give  them  more  output  in  proportion  to  the 
weight  they  would  do  all  that  was  required.  In  his 
experiments  he  found  that  the  outside  contact  was  at 
first  very  good,  but  it  soon  deteriorated,  and  at 
length  there  was  none  at  all ; so  that  he  came  to  the 
conclusion  that  there  was  something  more  intimate, 
more  solid,  wanted  between  the  conductor  and  the 
active  material  than  he  could  get. 

& Mr.  BernardDrake  said  theD.P.  cells  were  of  the 
Plante  type,  but  they  had  obtained  not  only  the  dura- 
bility of  that  type,  but  the  capacity  which  was  sup- 
posed to  belong  only  to  those  of  the  pasty  type.  The 
cells  he  first  issued  contained  much  greater  capacity 
than  any  they  had  ever  been  able  to  make  for  the 
Electric  Storage  Company  : he  tested  them  carefully, 
and  the  capacity  was  very  high,  but  they  very  soon 


deteriorated.  On  trying  to  produce  them  on  a com- 
mercial scale,  they  met  with  a number  of  difficulties, 
and  found  that  the  rusting  action  which  took  place 
in  the  oxidizing  of  the  plates  was  very  difficult  to 
restrain  or  to  equalise  throughout  the  battery ; but 
b y a number  of  processes  since  introduced  they  had 
overcome  this  difficulty,  and  could  now  form  plates 
by  the  thousand  with  a very  small  percentage  of 
failures.  The  plates  had  been  in  use  two  years, 
and  with  properly-made  cells  they  found  no 
deterioration.  It  showed  how  history  repeated 
itself,  that  after  many  years’  experimenting  with 
pasty  plates  they  found  it  better  to  return  to  the  old 
Plante  cells.  The  rate  of  discharge  was  also  very 
satisfactory ; the  conductor  was  simply  a laminated 
strip,  of  a very  early  type,  separated  by  the  thin 
layers  of  peroxide  formed  on  their  surface,  and  the 
current  could  therefore  be  taken  equally  all  through 
the  plate,  instead  of  taking  it  off  at  one  corner,  as 
was  the  case  with  peroxide  plates  alone,  or  plates  of 
porous  material.  In  the  course  of  his  experiments 
he  had  entirely  confirmed  the  statement  of  Mr. 
Gorham  in  his  paper  at  the  British  Association,  that 
the  great  enemy  was  sulphate  in  excess,  which  pro- 
duced buckling.  If  you  could  stop  excessive 
sulphating  there  would  be  no  buckling ; but  if 
batteries  were  allowed  to  run  out,  and  were  left 
under  conditions  which  would  produce  excessive 
sulphating,  nothing  would  save  them.  This  was 
common  to  all  lead  batteries,  however  made  or 
treated.  With  regard  to  the  specific  gravity  of  the 
acid,  his  experience  was  that  it  should  be  varied 
according  to  the  work  required.  For  lighting  a 
country  house,  where  the  cells  would  be  left  a 
fortnight  or  longer  without  changing,  the  specific 
gravity  should  be  lower,  and  the  voltage  lower  also, 
but  the  capacity  of  the  cell  should  be  greater.  With 
such  cells  the  risk  of  sulphating  would  be  less.  On 
the  other  hand,  if  the  cells  were  to  be  used,  as  some 
had  been  at  a large  central  station,  discharged 
at  about  three  times  the  ordinary  rate  allowed 
for  plates  of  such  a size,  then  the  peroxide  was  liable 
to  be  reduced  to  the  consistency  of  mud ; under  such 
conditions,  better  results  were  obtained  with  a higher 
strength  of  acid.  With  regard  to  copper  cells,  he 
had  a good  deal  to  do  with  Messrs.  Elwood  and 
Parker  at  the  time  the  copper  cells  were  brought 
over,  and  the  return  in  proportion  to  the  weight  was 
certainly  greater  than  from  lead,  but  the  invariable 
difficulty  was  that  the  zinc  appeared  to  be  soluble  in 
the  solution,  and  unless  the  discharge  was  taken 
pretty  soon  after  the  charge,  the  cell  ran  itself  com- 
pletely out  iu  a single  night.  So  far  he  believed  no 
one  had  been  able  to  get  over  that  difficulty,  other- 
wise there  would  be  a great  future  for  copper  cells. 

Prof.  H.  E.  Armstrong,  F.R.S.,  said  this  paper 
marked  a distinct  epoch  in  the  history  of  these  re- 
versible batteries,  as  Mr.  Robertson  very  properly 
called  them ; the  term,  secondary  battery,  threw  a sort 
of  halo  of  mystery  round  the  matter,  which  had  dis- 
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| tinctly  retarded  progress.  This  paper  would  serve  to 
j call  attention  to  the  great  importance  of  studying  the 
i chemical  changes  going  on  in  these  cells,  for  up  to 
I now  the  matter  had  been  almost  entirely  in  the  hands 
j of  electricians,  and  the  chemical  side  had  been  to  a 
I great  extent  overlooked.  The  only  thing  noted  was 
the  interaction  between  sulphuric  acid,  the  lead,  and 
the  peroxide.  It  was  true  that  certain  peroxides 
of  hydrogen,  and  so  on,  were  produced  in  minute 
j quantity  in  the  cell,  but  these  were  not  taken  much 
account  of,  whereas  the  outcome  of  the  paper  seemed 
I to  be  that  these  substances  which  had  been  so  neg- 
I lected  were  really  the  disturbing  agents,  and  that  if 
the  work  of  these  cells  was  to  go  on  with  greater  cer- 
| tainty  and  regularity  under  varying  conditions,  it 
j would  only  be  by  making  such  alterations  in  the 
I electrolyte,  or  otherwise,  as  would  get  rid  of  these 
perturbing  elements.  It  was  not  a question  of 
ordinary  chemistry ; this  persulphuric  acid  to  which 
attention  had  been  called  was  a substance  which  the 
ordinary  student  of  chemistry  would  probably  have 
no  knowledge  of ; and  therefore  the  very  highest 
•chemical  skill  must  be  used  if  these  problems  were 
to  be  satisfactorily  solved.  During  the  last  few  years 
he  had  been  more  than  once  consulted  as  to  recom- 
mending a chemist  to  those  who  were  engaged  in 
working  at  these  cells,  but  on  making  inquiries  he 
found  as  a rule  that  the  pay  offered  was  such  as  an 
ordinary  laboratory  office-boy  would  scarcely  accept. 
The  idea  was  that  someone  was  required  who  would 
make  an  occasional  analysis  of  the  peroxide,  lead, 
sulphuric  acid,  or  other  materials  employed ; and  it 
was  the  prevalence  of  that  sort  of  notion  which  was 
answerable  for  so  little  progress  being  made.  No 
chemist  had  set  himself  to  the  problem  who  had  been 
able  to  thoroughly  master  the  conditions,  and  study 
the  question  from  all  sides.  If  they  had  set  to 
work  in  this  country,  when  the  cell  was  first  intro- 
duced, as  the  Germans  were  doing  now,  the  battery 
would  years  ago  have  been  in  a far  better  condition 
than  it  was  now.  From  the  chemist’s  point  of  view, 
he  was  much  inclined  to  sympathise  with  what  Mr. 
Immisch  said;  for  if  5 per  cent,  of  the  weight  of  the 
cell  was  of  any  direct  use,  that  was  the  very  utmost, 
and  it  did  seem  strange,  therefore,  that  it  could  not 
be  very  much  lightened.  It  was  also  interesting  to 
see  how  they  were  going  back  to  the  Plante  form. 
Mr.  Robertson  and  he  had  long  been  of  opinion, 
from  a theoretical  point  of  view,  that  that  was  the 
right  form,  and  that  the  pasty  form  was  necessarily 
imperfect.  The  main  reason  for  making  the  cell  so 
heavy  was  a mechanical  one ; it  was  difficult  to  secure 
sufficient  strength  to  prevent  the  plate  from  buckling 
unless  such  dimensions  were  employed. 

Mr.  Desmond  Fitzgerald,  after  complimenting 
Mr.  Robertson  on  his  paper,  said  he  thought  no 
essay  on  this  subject  was  complete  unless  some  refer- 
ence was  made  to  the  fact  that  every  form  of  the 
lead  secondary  battery  was  an  essentially  defective  | 


apparatus  m one  electro-chemical  respect — that  in  fact 
a great  blunder,  though  probably  an  inevitable  one, 
was  made  in  their  construction,  and  that  blunder 
was  the  bringing  into  contact  with  each  other  an 
electrolyte  in  two  substances,  so  far  apart  in  the 
electrical  chemical  scale  as  peroxide  of  lead — almost 
the  most  electrically  negative  element  they  knew — and 
lead,  which  was  not  far  off  zinc  amongst  positives.  This 
at  once  suggested  the  question  how  was  it,  when  all 
the  elements  for  the  production  of  a voltaic  current 
of  great  intensity  were  provided,  that  the  lead  support 
which  was  in  contact  with  the  peroxide  was  not 
immediately  oxidised  and  consumed.  A partial 
answer  had  been  given  by  Dr.  Gladstone  and  Mr. 
Tribe,  and  a partial  answer  also  by  Messrs.  Drake 
and  Gorham.  One  phenomenon  observed,  when- 
ever a piece  of  ordinary  lead  was  brought  into  con- 
tact with  the  peroxide,  was  that  the  sulphating  of 
the  solid  lead  was  merely  superficial ; and  this  pro- 
tective superficial  coating  of  sulphate  of  lead  was  the 
princpal  reason  why  this  blunder,  as  he  called  it, 
was  not  attended  with  more  destructive  effects. 
Another  cause  was,  that  when  you  charged  a lead 
support  containing  an  active  material  which  was 
convertible  into  peroxide  of  lead,  the  support  was 
coated  with  an  impervious  layer  of  peroxide.  If  you 
charged  a plate  carefully,  and  set  it  by  for  some  weeks, 
its  capacity  remained  almost  unaltered  ; but  if  it  were 
partly  discharged,  and  the  peroxide  layer  were 
broken,  the  deterioiation  of  the  lead  support  was 
very  rapid.  He  had  an  idea  of  his  own  as  to  the 
construction  of  a secondary  couple,  which  would  be 
free  from  the  defect  he  had  pointed  out,  but  it  was  too 
late  to  enter  into  it,  and  he  would  therefore  defer  a 
description  of  the  lithanode  to  some  other  occasion. 

Mr.  Shippey  wished  to  say  that  the  Tommasi 
cell  was  not  the  invention  of  Dr.  Tommasi,  but  of 
Dr.  Woodward,  an  Englishman  living  in  Toronto.  He 
took  it  to  Paris  to  show  a certain  firm,  and  Dr. 
Tommasi,  not  knowing  it  was  patented  in  France, 
copied  it,  and  it  was  now  known  to  the  world  by  his 
name.  He  had  already  stated  the  facts  in  the 
Electrician  and  in  the  Electrical  Review.  With 
regard  to  the  cell,  No.  3,  that  was  his  traction 
cell,  called  in  Paris  the  “ Atlas.”  He  made  a double 
peroxide  plate  for  the  purpose  of  giving  a very  light 
cell,  and  they  were  now  being  made  on  a large  scale, 
giving  200  ampere  hours,  and  the  current  could  be 
taken  off  as  required.  Cells  for  lighting  and  for  trac. 
tion  purposes  ought  to  be  constructed  quite  differently. 
His  idea  of  a cell  was  a cylindrical  one,  such  as 
was  now  being  constructed  at  Messrs.  Golding’s 
works.  Dr.  Woodward  had  arrived  in  London,  and 
they  would  shortly  be  able  to  show  a cell  to 
the  Society  of  Arts  of  from  3,000  to  4,000  ampere 
hours  ; they  were  from  6 ft.  to  8 ft.  high  for  large 
central  station  work,  and  3 ft.  or  4 ft.  diameter,  per- 
forated so  that  the  acid  through  the  entire  plate  and 
I short  circuiting  was  almost  impossible.  He  regretted 
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that  he  had  not  been  able  to  send  Mr.  Robert- 
son particulars  of  these  cells,  but  the  patents 
were  then  pending,  and  he  could  not  do  so, 
but  he  should  now  be  happy  to  give  Mr. 
Robertson  any  information  he  required.  There 
were  two  cells,  a combination  of  the  Gibson 
and  the  Woodward,  which  he  honestly  believed 
would  do  all  that  was  required  for  traction  pur- 
poses. The  weight  of  the  cylindrical  cell  would  be 
about  35  per  cent,  less  than  the  E.P.S.  The  negative 
plate  was  formed  of  lead,  which  was  poured  when 
melted  over  salt ; then  the  salt  was  dissolved  out, 
and  then  it  was  filled  with  a combination  of  various 
chemicals  which  he  could  not  mention  at  present, 
which  did  not  in  any  way  affect  it.  The  peroxide 
plate  was  of  the  Faure  type,  so  arranged  that  it  could 
not  fall  out ; and  he  believed  it  would  not  buckle. 
The  lead  formed  by  the  salt  process  was  pure  spongy 
lead,  which  could  be  cut  into  strips  of  any  size 
required. 

Mr.  W.  H.  Patchell  said  he  believed  the  Collins 
grid  was  the  one  seized  by  the  German  Government, 
and  turned  out  of  the  Frankfort  Exhibition,  as  it  was 
thought  to  be  an  infringement  of  the  General  Post 
Office  patent,  but  it  was  really  Mr.  Sellon’s  grid,  and 
was  now  used  for  the  negative  in  the  General  Post- 
office,  but  not  the  discharging  plate.  The  Tudor 
plates  were  really  horizontal,  both  positive  and 
negative.  In  the  General  Post-office  the  positive 
plate  was  practically  the  same  as  the  Tudor,  but  in 
the  negative  it  was  really  the  No.  4 grid,  which 
gave  a perfect  negative  as  far  as  he  knew  at 
present.  As  mentioned  by  Mr.  King  last  winter, 
the  negative  plates,  when  some  eighteen  months  or 
two  years  old,  began  to  show  signs  of  shrinking,  and 
with  the  ordinary  form  of  square  pellets  they  would 
fall  away,  but  with  the  lattice  grid  the  more  it 
shrank  the  tighter  it  became.  Dr.  Oliver  Lodge 
had  pointed  out  that  there  were  three  ways  in  which 
a cell  could  break  down  ; it  could  fail  from  a defect 
in  the  positive,  the  negative,  or  the  electrolyte  ; and 
he  held  Dr.  Schoop’s  would  break  down  from  the 
latter.  Any  jelly  or  sawdust,  or  anything  which  pre- 
vented the  diffusion  of  the  electrolyte  would  even- 
tually break  down  the  cell,  because  the  strong  acid 
concentrated  on  the  plate  and  corroded  it. 

Mr.  Robertson,  in  reply,  said  he  had  taken  the 
Faure  cell  as  the  type  of  lead-pasted  batteries, 
because  the  date  of  the  introduction  of  this  cell 
marked  an  epoch  in  the  manufacture  of  reversible 
batteries.  In  the  Kirchoff  cell,  the  plates  were 
platinum,  and  therefore  it  was  not  altogether  repre- 
sentative of  lead  cells.  He  had  used  improvements 
simply  in  the  Patent-office  meaning,  and  must  not 
be  understood  as  recommending  any  particular  make. 
He  had  failed  to  get  any  more  information  about 
copper  cells  than  he  had  given.  Diminution  of 
weight  was  of  course  the  great  point,  and  he  hoped 


when  they  knew  more  about  what  happened  in  a 
on  leaving  it  to  stand  at  rest,  the  persulphuric  acid 
would  break  up,  probably,  and  form  hydro-dioxide. 
With  dilute  acid,  roughly  speaking,  two- thirds  of 
the  acid  was  hydrogen-dioxide,  which  was  undoing 
the  work  you  were  doing  in  charging ; and  the  same 
thing  applied  in  discharging  ; you  increased  the  rate 
at  which  the  cell  would  run  down.  Increasing  the 
strength  of  the  acid,  increased  the  total  quantity  of 
active  hydrogen  formed,  but  the  proportion  of  hydro- 
gen dioxide  in  it  decreased.  Since  the  paper  was- 
written,  he  had  had  an  opportunity  of  making  experi- 
cell,  they  would  be  able  to  construct  them  better; 
at  present  they  were  working  a good  deal  in  the  dark. 

A very  small  portion  of  the  weight  was  active  material, 
and  the  difficulty  had  always  been  that  you  must  have 
so  much  more  material  than  you  could  use.  Mr. 
Drake  had  confirmed  his  view  that  the  strength  of  acid 
should  depend  on  the  work  to  be  done.  For  a high  I 
rate  of  discharge,  he  believed  in  a high  specific  | 
gravity,  because,  in  working,  you  did  not  get  such  a 
large  proportion  of  hydrogen  dioxide  formed,  though 
ments  on  some  of  Mr.  Crompton’s  cells,  which  con- 
firmed the  views  put  forward  in  the  paper  from 
theoretical  considerations.  The  density  of  the  acid 
in  the  cells  tested,  when  fully  charged,  was  about 
1240,  and  they  contained,  practically,  no  hydrogen 
dioxide.  The  difficulty  mentioned  by  Mr.  Fitzgerald  I 
had  been  felt  for  some  time,  but  it  was  mainly  a I 
question  of  cost.  He  wished  him  every  success-  I 
with  his  lithonode  cells.  He  3 was  obliged  to  Dr. 
Armstrong  for  his  appreciative  criticism,'  and  to  Mr. 
Shippey  for  the  information  he  had  given. 

The  Chairman  then  proposed  a vote  of  thanks  to-  l 
Mr.  Robertson.  He  had  had  opportunities  of  watching 
the  care,  zeal,  and  determination  with  which  the  author 
had  attacked  the  question,  for,  coming  as  he  did  with 
a strong  recommendation  from  Professor  Armstrongs  J 
he  had  great  pleasure  in  placing  at  his  disposal  all  I 
the  resources  of  the  Post-office.  For  years  past  they  | 
had  been  the  most  earnest  advocates  of  reversible-  : 
batteries  for  various  purposes.  They  had  used  them- 
for  electric  lighting,  and  were  now  using  them  to  ai  , 
great  extent  for  the  telegraphs.  The  whole  system 
of  telegraphy  between  this  country  and  the  Continents  ] 
including  the  telephone  to  Paris,  was  worked  by  | 
these  batteries,  and  he  hoped  gradually  they  would  ^ 
drive  out  of  the  field  altogether  the  primary  batteries.  I 
At  present,  however,  they  still  had  30,000  of  these, 
so  that  there  was  a big  field  for  this  very  useful! 
apparatus.  Before  many  years  were  over,  he  felt  sure 
that  these  30,000  batteries  would  be  reduced  to  one- 
tenth  of  the  number,  by  the  aid  of  secondary  h 
batteries,  and  with  great  economy.  Mr,  Robert- 
son had  not  dealt  with  one  very  important 
point,  viz.,  the  chemico-mechanical  cause  of  buckling, 
which  was  one  of  the  great  troubles  which  chemists 
ought  to  attack.  He  had,  however,  cleared  up  many 
difficult  points,  and  they  had  certainly  learned  that 
whatever  was  produced  by  one  man  as  his  invention 
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I was  immediately  claimed  by  some  one  else.  That 
| showed  how  able  men  all  over  the  world  were  direct- 
ing their  attention  to  this  matter,  and  endeavouring 
I to  solve  the  mysteries  of  this  instrument,  which 
t promised  to  revolutionize  the  practical  application  of 
electricity.  Another  point  which  might  have  been  re- 
ferred to  was  the  practical  use  of  sodium,  of  which  he 
might  give  an  instance.  In  May  last  it  was  reported 
to  him  that  there  were  twenty-eight  13  E.P.S.L. 
cells  terribly  sulphated,  all  covered  with  hard  sulphate^ 
and  various  attempts  to  get  them  into  working  order 
j were  made  without  success.  Then  a saturated  solu- 
tion  of  carbonate  of  soda  was  added,  about  half  a pint 
■ to  each  cell,  and  at  once  the  whole  difficulty  dis- 
appeared— the  battery  was  got  into  order  and  had 
worked  successfully  ever  since. 

The  vote  of  thanks  was  carried  unanimously,  and 
the  meeting  adjourned. 

[Mr.  Robertson  exhibited  some  fine  crystals  of 
persulphate  of  ammonium  and  potassium,  prepared 
by  Dr.  Marshall  in  the  Chemical  Laboratory  of 
Edinburgh  University.] 


Miscellaneous. 

4, 

UNIFORM  MUSICAL  PITCH. 

Information  has  been  received  from  Colonel  K.  Levi 
Fuller,  secretary  of  the  committee  appointed  by  the 
Piano  Manufacturers’  Association  of  New  York,  to 
inquire  into  the  subject  of  uniform  musical  pitch  in 
the  United  States,  that  the  committee  have  reported 
to  the  Association,  and  recommend  the  adoption  of 
the  French  pitch,  or  diapason  normal  (A  435).  The 
meeting  held  to  consider  this  report  on  November 
6th  unanimously  agreed  to  adopt  the  recommenda- 
tion, and  this  pitch  will  henceforth  be  the  standard 
for  the  United  States.  It  was  stated  at  the  meeting 
that  the  pitch  in  general  use  in  New  York  is  A 452, 
but  that  this  occasionally  rises  to  A 460.  Through- 
out the  country  it  is  estimated  that  as  many  as  100 
different  pitches  are  in  use.  President  Wheelock 
was  authorised  to  adopt  a device  to  be  stamped  on 
all  the  new  forks,  which  will,  in  future,  be  known  as 
the  “International  pitch  ; ” and  it  was  decided  that 
all  instruments  sent  out  by  the  members  of  the 
Association  after  July  1,  1892,  shall  conform  to 
that  pitch.  The  New  York  Committee  have 
collected  tuning  forks  representing  the  pitch  in 
use  at  the  present  time ; these  have  been  rated 
at  the  Massachusetts  Institute  of  Technology, 
Boston,  by  Prof.  Charles  R.  Cross.  Prof.  Charles 
R.  Cross  and  W.  T.  Miller,  of  Boston,  prepared 
a paper  showing  the  condition  of  musical  pitch  in 
Boston  and  vicinity.  Since  the  issuing  of  the  com- 
mittee’s circular,  October  10th,  1891,  twenty-six 


additional  forks  have  received  their  preliminary 
rating,  and  are  yet  subject  to  correction  by  Prof. 
Cross.  Colonel  Fuller  further  announces  that  the 
Massachusetts  Institute  of  Technology  have  ordered 
a new  tonometer,  and  Prof.  Cross  desires  to  compare 
all  forks  thus  far  rated  by  the  very  latest  apparatus. 

It  will  be  remembered  that  in  1886  the  Council  of 
the  Society  of  Arts  announced  the  abandonment  of 
the  Society  of  Arts  pitch  in  favour  of  the  French 
diapason  normal. 


SCIENCE  AND  ART  DEPARTMENT. 

The  Lords  of  the  Committee  of  Her  Majesty’s 
Most  Honourable  Privy  Council  on  Education  have 
issued  the  following  minute  on  examinations  affected 
by  the  Technical  Instruction  Act,  1889.  The 
minute  is  dated  12th  November,  1891,  and  signed 
by  Major-General  Donnelly  : — 

“1.  My  Lords  consider  the  subject  of  the  exami- 
nations of  the  Science  and  Art  Department  ii> 
Science  in  relation  to  the  funds  applicable  to  Science 
and  Art  and  Technical  Instruction  placed  at  the  dis- 
posal of  county  councils  and  county  boroughs  under 
the  Local  Taxation  (Customs  and  Excise)  Act,  1890,. 
and  in  relation  to  the  operation  of  the  Technical- 
Instruction  Act,  1889. 

“2.  It  appears  that  the  number  of  candidates  pre- 
senting themselves  for  examination  in  science  is- 
already  so  large — about  190,000  papers  in  various- 
branches  of  science  were  worked  at  the  examination 
in  May  last,  besides  above  14,000  practical  examina- 
tions— that  the  machiney  of  examination  and  regis- 
tration is  already  severely  strained.  These  numbers 
will,  in  all  probability,  soon  be  so  increased  as  to- 
render  it  impossible  to  make  satisfactory  arrange- 
ments for  the  examination  of  the  candidates  at  the 
local  centres,  or  for  the  examination  of  the  worked 
papers  under  any  system  of  central  examination. 

“ 3.  At  the  same  time,  the  means  recently  placed 
at  the  disposal  of  local  authorities  for  providing  or 
aiding  instruction  seem  to  render  it  unnecessary  for 
the  Science  and  Art  Department  to  continue  to  give- 
direct  aid  for  very  elementary  instruction  in  science. 
Such  instruction  can  now  be  more  effectually  organ- 
ised and  maintained  locally.  It  is  very  desirable 
that  the  payments  for  imparting  it  should,  to  some 
extent  at  least,  not  be  made  on  the  results  of  indi- 
vidual examinations.  Local  authorities,  with  their 
local  knowledge,  and  knowledge  of  local  needs  and 
requirements,  are  in  a position  to  make  capitation* 
grants  or  payments  for  general  efficiency  in  a manner 
which  a central  authority,  whose  rules  must  be  the 
same  for  all  parts  of  the  country,  cannot  adopt ; and 
my  Lords  feel  assured  that  they  may  count  on  having 
the  support  and  assistance  of  these  bodies  in  forward- 
ing the  arrangements  for  placing  instruction  in  science 
— the  necessary  foundation  for  any  sound  technical 
i education — on  a satisfactory’  footing. 
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“Under  these  circumstances, my  Lords  havedecided 
that,  after  the  May  examinations  of  1892,  the  pay- 
ments of  £1  now  made  for  the  second  class  in  the 
elementary  stage  of  each  science  subject  shall  cease.* 
An  elementary  paper  will  continue  to  be  set  in  each 
subject,  but  the  results  will  be  recorded  simply  as 
pass  or  fail , the  standard  for  passing  being  about 
the  same  as  that  now  required  for  a first-class,  i.e.} 
about  60  per  cent,  of  the  marks  obtainable. 

“5.  Ac  the  same  time,  with  a view  to  encourage 
more  advanced  instruction,  which  does  not  seem  to 
be  adequately  provided  for  at  present,  the  payments 
for  the  advanced  stage  and  for  honours  will  be  con- 
siderably increased.  The  payments  on  results  will 
be  then  £ 2 for  a pass  in  the  elementary  stage ; ^5 
and  £2  ios.  for  a first  or  second  class  respectively  in 
the  advanced  stage  ; and  £8  and  £4  for  a first  or 
second  class  respectively  in  honours,  in  each  subject 
of  science,  and  in  each  sub-division  of  subject  6, 
theoretical  mechanics,  or  of  subjects  8,  sound,  heat, 
and  light,  with  the  following  exceptions  : — the  pay- 
ments for  practical  chemistry  will  be  £$  for  a pass  in 
the  elementary  stage,  and ,£6  and  ^3  10s.  respectively 
for  a first  or  second  class  in  the  advanced  stage  : the 
mathematics  will  be  £2  for  a pass  in  stage  r,  £3  and 
£2  respectively  for  a first  or  second  class  in  stages  2 
and  4,  £/\  and  £3  for  a first  and  second  class  respec- 
tively in  stage  3,  ^5  and  £\  for  a first  or  second  class 
respectively  in  stages  5,  6,  and  7,  and  £8  and  £\  re- 
spectively for  a first  or  second  class  in  honours.  The 
payment  for  Section  1 (geometrical  drawing)  of 
subject  1 will  remain  as  at  present,  ios. 

“ 6.  The  payment  for  attendance  in  an  organised 
science  school  will  be  increased  to  £1  in  the  day 
school  and  ios.  in  the  night  school. 

“ 7.  As  it  is  of  great  importance  to  prevent  large 
numbers  of  wholly  unqualified  candidates  being  pre- 
sented at  the  examinations,  the  examiners  will  be  in- 
structed to  note  the  papers  of  all  such  as  would  not 
obtain  above  25  per  cent,  of  the  marks,  and  a deduc. 
tion  will  be  made  from  the  grant  to  each  school  for 
each  such  paper  sufficient  to  cover  the  cost  incidental 
to  its  examination. 

“ 8.  The  committee  of  a science  school  in  a 
place  in  Great  Britain  with  less  than  5,000  inhabitants 
which  does  not  receive  aid  from  the  local  authority  ^ 
or  of  any  science  school  in  Ireland,  will  be  allowed 
to  continue  until  further  notice  on  the  present  system, 
if  they  so  desire  it.” 


NOTES  AND  HINTS  ON  THE  VEGETABLE 
PRODUCTS  OF  TROPICAL  AFRICA. 

By  John  R.  Jackson. 

At  a time  when  the  products  of  the  soil  in  tropical 
Africa  are  very  much  in  the  minds  of  men,  and  when 
companies  and  individuals  are  specially  interested  in 

* The  payments  on  the  results  of  the  examinations  in  1892 
will  not  be  effected  by  this  minute. 


developing  those  resources,  the  following  hints  on 
the  nature  of  the  principal  vegetable  products  found 
in  tropical  Africa  as  indicating  to  the  explorer  or 
collector  what  to  look  for,  and  their  values  when 
found,  will  probably  be  useful.' 

Two  things  should  be  borne  in  mind,  namely,  the 
discovery  of  new  products  and  the  development  of 
those  already  known,  and  a knowledge  of  the 
botanical  affinities  of  such  as  are  already  trade  pro- 
ducts, will  materially  help  the  collector  in  his  search 
for  new  sources,  whether  in  the  matter  of  oil  seeds, 
drugs,  fibres,  or  what  not.  In  the  following  notes 
the  products  are  classified  under  their  respective 
commercial  heads,  and  the  whole  must  be  looked 
upon  as  hints,  rather  than  as  an  exhaustive  list. 

India  Rubber  or  Caoutchouc. 

The  various  kinds  of  African  rubber  at  present 
known  to  commerce  are  furnished  by  climbing  plants 
belonging  to  two  natural  orders,  namely,  Apocynacece 
and  Urticacem ; the  bulk  of  them,  however,  are  from 
the  first-named  order,  and  from  plants  belonging  to 
the  genus  Landolphia , of  which  the  following  species 
have  been  described  : — 1.  Landolphia  owariensis, 
extending  from  Sierra  Leone,  Angola,  the  Niger, 
and  the  mouth  of  the  Congo,  where  it  is  known  as 
the  “ Mvoochi ; ” it  is  the  “Abo”  of  the  Niger. 
2.  L.  florida,  widely  distributed  over  the  whole  of 
central  tropical  Africa,  yields  a portion  of  the  rubber 
both  from  the  east  and  west  coasts ; native  name, 
“ Mbungu.”  The  globular  acid  fruits  are  edible, 
and  are  known  as  “ Aboli.”  3.  L.  Kirkii , an  East 
African  species,  found  on  the  Zanzibar  coast.  4. 
Z.  Petersiana , also  a native  of  the  east  coast. 

Liberian  Rubber. 

(Ficus,  or  Urostigma  Vogelii.)  The  trees  yielding 
this  rubber  are  known  in  West  Africa  by  the  name  of 
“ Abba.”  The  rubber  has  been  valued  in  the  London 
market  at  is.  6d.  per  pound,  but  would  realise  higher 
prices  if  sent  home  in  a cleaner  state  than  it  hitherto 
has  been.  The  District  Commissioner  at  Badagry, 
writing  in  1888,  says,  “From  the  trees  already  in  full 
growth  in  the  bush  and  towns  a considerable  export 
trade  could  be  rapidly  established,  and  systematic 
planting  would  develop  the  trade  to  almost  an  un- 
limited extent.” 

Any  plants  belonging  to  the  orders  Apocynaceae, 
Euphorbiacese,  or  Urticaceae,  may  be  examined  for 
the  presence  of  rubber,  for  it  is  from  plants  of  these 
three  orders  that  all  the  rubber  of  commerce  is 
obtained.  The  finest  Para  rubber  is  furnished  by  an 
euphorbiaceous  tree,  Hevea  brasilienois , and  the 
Assam  and  Central  American  rubbers  from  urti- 
caceous  plants  Ficus  elastica  and  Castillia  elastica 
respectively. 

Gutta-percha. 

True  gutta-percha  is  obtained  from  Dichopsis 
Gutta , a sapotaceous  tree  of  Singapore,  Penang, 
Borneo,  &c.  ; the  nearest  approach  to  it  as  an 
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African  product  is  gutta  shea,  obtained  from  the 
I “ Shea,”  “Galam,”  or  “Bambouk”  butter-tree 
j ( Butyrospermum  Tarkii ),  a tree  30  or  40  feet  high. 
Shea  butter  is  the  solid  fat  contained  in  the  seeds. 
It  is  useful  for  making  hard  soaps.  Gutta  shea  is 
separated  from  the  fat  in  the  course  of  soap-making, 
and  is  found  to  be  present  to  the  extent  of  from  -5  to 
•75  per  cent.  Though  somewhat  similar  to  gutta- 
percha, it  has  not  yet  come  into  use.  A kind  of 
i gutta-percha  is  also  obtained  from  the  trunk  of  the 
tree  in  small  quantities. 

Plants  or  trees  belonging  to  this  order — Sapo- 
I taceae — should  be  examined  for  the  milky  juices  of 
| their  trunks,  and  the  seeds  for  the  fats  or  oils  they 
contain.  Sapotaceous  seeds  may  be  recognised  by 
I their  shining  brown  hard  skins  and  broad  dull  scar, 
which  usually  extends  the  whole  length  of  the  seed. 

[To  be  continued.] 


General  Notes. 


St.  Petersburg  Exhibition  of  Life-Saving 
Appliances. — It  is  announced  in  the  Board  of 
Trade  Journal  that  an  Exhibition  of  appliances  for 
the  prevention,  detection,  and  extermination  of  fires, 
and  of  life-saving  apparatus,  will  be  held  at  that 
capital  in  April,  1892,  and  that  further  particulars 
can  be  seen,  if  desired,  on  personal  application  to  the 
Commercial  Department  of  the  Foreign-office. 

Chicago  Exhibition. — The  Berlin  correspondent 
of  the  Standard  gives  the  following  quotation  from 
the  Reichszanzeiger  : — “ The  question  of  Germany’s 
participation  in  the  International  Exhibition  at 
Chicago  is  now  viewed  by  German  employers  of 
labour  with  different  eyes.  Up  to  a short  time  ago, 
the  representatives  of  many  branches  of  industry 
most  deeply  concerned  in  the  American  trade  per- 
sisted in  an  unfavourable  attitude,  but  now  the  con- 
viction that  abstention  would  cause  great  injury  to 
German  industry,  and  that  it  is  a duty  of  honour  to  take 
care  that  German  industry  be  worthily  represented, 
is  becoming  general.” 

Italian  Industrial  Museum.— The  Regio 
Museo  Industrial  Italiano  was  founded  at  Turin, 
in  1862,  when  that  city  was  still  the  capital  of 
Italy;  and  when  the  seat  of  Government  was  re- 
moved to  Rome,  it  was,  although  a national  estab- 
lishment, continued  at  Turin.  It  has  grown  into  a 
large  institution,  in  which  instruction  in  industrial 
engineering,  chemistry,  physics,  mechanics,  &c.,  in 
all  the  higher  branches  of  technical  education  is 
carried  out.  One  of  the  departments  is  a Commercial 
Museum,  in  connection  with  which  is  an  office  for 
collecting  information  from  Italian  Consular  agents, 
transmitted  through  the  Italian  Foreign-office  at 
Rome.  The  collections  of  raw  products,  and  the 
manufactures  produced  from  them,  occupy  45  rooms, 


and  the  Educational  Department,  which  contains  an 
assortment  of  objects  from  all  civilised  countries, 
especially  British  and  Italian,  occupies  ten  rooms. 
The  collections  have  been  largely  added  to  by  con- 
tributions from  British  donors.  The  Museum  pub- 
lishes an  Annuario,  the  last  issued  being  for  the 
scholastic  year  1890-91. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

December  9.— James  Dredge,  “The  Columbian 
Exposition  at  Chicago,  1893.”  The  Attorney- 
General,  M.P.,  Chairman  of  Council,  will  preside 

December  16.— General  Pitt  Rivers,  “ Typo- 
logical Museums,  as  exemplified  by  the  Pitt  Rivers 
Museum  at  Oxford.”  Professor  Flower,  C.B., 
Director  of  the  Natural  History'  Museum,  will 
preside. 

Papers  for  meetings  after  Christmas  : — 

“Spontaneous  Ignition  of  Coal,  and  its  Pre- 
vention.” By  Prof.  Vivian  B.  Lewes. 

“ Burning  Oils  for  Lighthouses  and  Lightship;.” 
By  E.  Price  Edwards. 

“Dust,  and  How  to  Shut  it  Out.”  By  T. 
Pridgin  Teale. 

“Iceland.”  By  T.  Anderson. 

“Ancient  and  Modern  Art  Pottery  of  Japan.”  By 
Ernest  Hart. 

“Artistic  Treatment  of  Jewellery  : The  Jewel  and 
Address  Caskets.”  By  I.  William  Tones. 

“Agricultural  Banks  for  India.”  By  Sir  William 
Wedderburn,  Bart. 

“The  Scientific  Value  of  Lovibond’s  Tintometer.” 
By  F.  W.  Edridge-Green,  M.D. 

“The  Agricultural  Needs  of  India.”  By  Dr  , J. 
Augustus  Voei.cker. 

“Travels  in  Indo-China.”  By  Lord  Lam- 
in  gton. 

“ The  Woodcuts  of  Gothic  Books.”  By  William 
Morris,  M.A. 

“The  Fisheries  Department:  its  Position  and 
Prospects.”  By  J.  W.  Willis  Bund. 

“The  Congo  State.”  By  Captain  W.  Lovett 
Cameron,  R.N.,  C.B. 

Foreign  and  Colonial  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Tuesday  afternoons,  at  Half- 
past Four  o’clock : — 

January  19,  February  16,  March  15,  April  5,  26, 

May  24.  

Indian  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Thursday  afternoons,  at  Half- 
past Four  o’clock : — 

January  21,  February'  11,  March  3,  24,  April  28  , 
May  19. 
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Applied  Art  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Tuesday  evenings,  at  Eight 
o’clock : — 

January  26,  February  23,  March  8,  29,  April  12, 
May  17. 

Cantor  Lectures. 

The  following  courses  of  Cantor  lectures  will 
be  delivered  on  Monday  evenings,  at  Eight 
o’clock : — 

A.  P.  Laurie,  M.A.,  “ The  Pigments  and 

Vehicles  of  the  Old  Masters.”  Three  Lec- 
tures. 

Lecture  II.— December  7. — The  pigments  used 
in  the  15th  century,  and  their  preparation  and  pro- 
perties, with  some  account  of  the  methods  of  painting. 

Lecture  III. — December  14. — The  mediums 
used  by  the  Old  Masters,  in  tempera  and  oil  painting. 
The  preparation  of  the  oils  and  varnishes,  and  the 
properties  of  the  same. 


Juvenile  Lectures. 

Two  lectures,  suitable  for  a juvenile  audience, 
will  be  delivered  by  Professor  John  M. 
Thomson,  Sec.  C.S.,  on  the  “ Three  States 
of  Matter  : Solid,  Liquid,  and  Gaseous,”  on 
Wednesday  evenings,  January  6 and  13,  1892, 
at  7 p.m. 

Howard  Lectures. 

A Special  Course  of  Six  Lectures,  under  the 
Howard  Bequest,  will  be  delivered  on  the 
following  Friday  evenings,  at  Eight  o’clock,  by 
Prof.  W.  Cawthorne  Unwin,  F.R.S., 
“ The  Development  and  Transmission  of 
Power  from  Central  Stations.” 

February  5,  12,  19,  26,  March  4,  11. 


MEETINGS  FOR  THE  ENSUING  WEEN. 

Monday,  Dec.  7 SOCIETY  OF  ARTS,  John-street, 

Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Mr. 
A.  P.  Laurie,  “ The  Pigments  and  Vehicles  of  the 
Old  Masters.”  (Lecture  II.) 

Farmer’s  Club,  Salisbury  Square  Hotel,  Fleet- street, 
E.C.,  6 p.m.  Paper  on  “ The  Working  of  the 
Local  Government  Act,  1888,”  by  the  Chairman. 
Royal  Institution,  Albermarle-street,  W.,  5 p.m. 

General  Monthly  Meeting. 

Engineers,  Westminster  Town  Hall,  72  p.m.  Mr. 

G.  M.  Lawford,  “ The  Drainage  of  Town  Houses.” 
Chemical  Industry  (London  Section),  Burlington- 
house,  W.,  8 p.m.  1.  Mr.  Watson  Smith,  “A 
Contribution  to  our  knowledge  of  the  Soluble  and 
and  Resinoid  Constituents  of  Bituminous  Coals.” 
2.  Dr.  Murray  Thompson,  “ The  Salt  Industry  of 
India.” 


Surveyors,  12,  Great  George-street,  S.W.,  8 p.m. 
Mr.  C.  H.  Bedells,  “ Party  and  Party-Fence 
Walls.” 

Geographical,  Uuiversity  of  London,  Burlington- 
gardens,  W.,  8£p.m.  Mr.  D.  G.  Hogarth,  “Passe* 
of  the  Taurus  and  Anti-Taurus.” 

Medical,  11.  Chandos-street,  W.,  8£  p.m. 

Victoria  Institution,  ra,  Adelphi -terrace,  W.C.,  8 
p.m.  Paper  by  Rev.  W.  St.  Clair  Tisdall. 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m. 
Mr.  Edmund  Gosse,  “ Ibsen  and  his  Critics.” 

Tuesday,  Deg.  8 ..Farmer’s  Club,  Salisbury  Square  Hotel, 
Fleet-street,  E.C.,  5&  p.m.  Annual  General  Meet- 
ing. 

Medicul  and  Chirurgical,  20,  Hanover-square.  W., 
8£  p.m. 

Civil  Engineers,  25,  Great  George-street,  S.W.r 
8 p.m.  Mr.  Henry  Gill,  “ The  Sale  of  Water  by 
Meter  inJBerlin.” 

Photographic,  5a,  Pall-mall  east,  S.W.,  8 p.m. 

Anthropological,  3,  Hanover-square,  W.,  p.m. 
1.  Mr.  Osbert.H.  Howarth,  “TheToltec  Relics  of 
Teotihuacan,  Mexico.”  2.  The  Rev.  B.  Danks, 
“ Burial  Customs  of  New  Britain.” 

Colonial  Institute,  Whitehall  Rooms,  Whitehall- 
place,  S.W.,  8 p.m.  Sir  Edward  Braddon,  “ Aus- 
tralasia : a Vindication. 

Wednesday,  Dec.  9 ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.  8 p.m.  Mr.  James  Dredge,  “The 
World’s  Columbian  Exposition  at  Chicago  in 
1893.” 

Geological,  Burlington-house,  8 p.m.  1.  Prof.  J.  F_ 
Blake,  “The  Rocks  Mapped  as  Cambrian  in 
Caernarvonshire.”  2.  Mr.  Wm.  Shone,  “The 
Subterranean  Denudation  of  the  Glacial  Drift : <*. 
Probable  Cause  of  Submerged  Peat  and  Forest 
Beds.”  3.  Mr.  A.  C.  Nicholson,  “High-Level 
Glacial  Gravels,  Gloppa,  Cyrn-y-broch,  near 
Oswestry.” 

Pharmaceutical,  17,  Bloomsbury-square,  W.C.,  8- 
p.m. 

Photographic  Club,  Anderton’s  Hotel,  Fleet-street, 
E.C.,  8 p.m.  Mr.  A.  E.  Tagliaferro,“  Architectural 
Photography.” 

Royal  Literary  Fund,  7,  Adelphi-terrace,  W.C., 
3 p.m. 

Central  Chamber  of  Agriculture  (at  the  House  of 
the  Society  of  Arts),  iig  a.m.  Annual  Meeting. 

Thursday,  Dec.  10.. .Royal,  Burlington-house,  W.,  4^  p.m. 

Antiquaries,  Burlington-house,  VV.,  8j  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  6 p.m. 
Dr.  Bridge,  “ An  Hour  with  Mozart.”  (Illus- 
trated.) 

Institute  of  Architecture,  Science,  and  Art,  Dundee, 
8 p.m.  Mr.  F.  Grant  Ogilvie,  “Electric  Lighting- 
of  Houses.” 

Electrical  Engineers,  25,  Great  George- ssreet,  S.W., 
8 p.m.  1.  Annual  General  Meeting.  2.  Mr.  W.. 
H.  Preece,  “ The  Specification  of  Insulated  Con- 
ductors for  Electric  Lighting  and  other  Purposes. ,r 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m. 

Camera  Club,  Charing-cross-road,  W.C.,  8g  p.m. 
Mr.F.  W.  Mills,  “Practical  Methods  in  Photo- 
graphing Interiors.” 

Friday,  Dec.  ir... Civil  Engineers,  25,  Great  George- 
street,  S.W.,  7J  p.m.  (Students’  Meeting.)  Mr. 
C.  H.  Wordingham,  “ Meters  for  Recording  the 
Consumption  of  Electrical  Energy.” 

Astronomical,  Burlingtion-house,  W.,  8 p.m. 

Clinical,  20,  Hanover-square,  W.,  8^  p.m. 

Saturday,  Dec.  12... Botanic.  Inner  Circle,  Regent’ s-park, 
3l  P-“- 
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NOTICES. 

♦ 

CANTOR  LECTURES. 

Mr.  A.  P.  Laurie  delivered  the  second 
lecture  of  his  course  on  “ The  Pigments  and 
Vehicles  of  the  Old  Masters,”  on  Monday 
evening,  7th  inst.  The  lecturer  fully  described 
the  various  pigments  in  use  in  the  15th  century, 
ending  with  a special  description  of  the  lakes. 

The  lectures  will  be  printed  in  the  Journal 
during  the  Christmas  recess. 


FOREIGN  AND  COLONIAL  SECTION. 

A meeting  of  the  Committee  of  the  Section 
was  held  on  Thursday,  3rd  inst.,  at  4.30  p.m. 
Present : Francis  Cobb,  Treasurer  of  the 
Society,  in  the  chair;  Sir  Edward  Braddon, 
K.C.M.G.  ; C.  M.  Kennedy,  C.B.  ; Sir 
Erasmus  Ommanney,  C.B.,  F.R.S.  ; with  Sir 
Henry  Trueman  Wood,  Secretary  of  the 
Society,  and  E.  Cunliffe  - Owen,  C.M.G., 
Secretary  of  the  Section.  The  programme  of 
papers  to  be  read  during  the  present  Session 
was  discussed. 


Proceedings  of  the  Society. 


FOURTH  ORDINARY  MEETING. 
Wednesday,  Dec.  9,  1891 ; The  Attorney- 
General,  M.P.,  Chairman  of  the  Council,  in 
the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Braddon,  Sir  Edward  N.  C.,  K.C.M.G  , 5,  Victoria- 
street,  S.W. 


Cowan,  Thomas  William,  31,  Belsize-park-gardens, 

N.W. 

Fitzgerald,  Prof.  George  Francis,  M.A.,  F.R.S., 

Trinity  College,  Dublin. 

Hotz,  A.  P.  H.,  Leacroft-house,  Staines. 

Potter,  Walter  F.,  440,  Kingsland-road,  N.E. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 

Baird,  John,  Knoydart,  Isle  Omsay,  N.B. 

Brettell,  J.  Henry,  1 1,  Portman-street,  W. 
Butterworth,  William,  United  States  Patent-office, 

Washington. 

Patterson,  Myles,  Oriental  Club,  Hanover- square,  W. 
Proctor-Sims,  Richard,  M.Inst.C.E.,  Bhavnagar. 

Kathiawar,  India. 

Wilson,  James,  M.E.,  Old  Forge,  Dunmurry,  Co. 

Antrim. 

The  paper  read  was — 

THE  COLUMBIAN  EXPOSITION 
OF  1893. 

By  James  Dredge, 

Member  of  Council ; Member  of  tbe  Royal  Commission. 

I. — Introduction. 

I had  the  honour  of  appearing  before  you,  a 
year  ago,  and  of  making  the  first  public 
address  on  the  subject  of  the  Columbian 
Exposition  of  1893  which  had  been  delivered 
in  Europe.  On  that  occasion  our  Chairman 
suggested  that,  at  similar  intervals,  until  the 
close  of  1893,  it  would  be  of  interest  to  prepare 
other  papers  on  the  same  subject,  in  which 
would  be  recorded  the  progress  made  during 
the  preceding  twelve  months,  and  ultimately 
the  measure  of  success  achieved  by  the 
Exposition.  Acting  on  this  suggestion, 
I venture  again  to  claim  your  attention, 
while  I endeavour  to  describe  the  charac- 
ter, the  actual  condition,  and  the  coming 
prospects,  of  the  great  work  now  rapidly 
advancing  in  Chicago.  You  may  remember 
that,  at  the  date  of  my  previous  paper,  the 
smoke  had  scarcely  cleared  away  from  the 
battle-field  at  Washington,  where  different 
cities  had  been  contending  for  the  prize,  and 
upon  which  Chicago  remained  the  victor.  It 
cleared  away  to  disclose  other  and  minor 
storm  clouds,  impending  local  difficulties,  as 
well  as  broader  differences  between  the 
Government  representatives  and  those  of  the 
municipality.  Then  the  Chicago  Exhibition 
scheme  tossed  in  troubled  waters,  as  stormy  as 
those  of  Lake  Michigan.  From  the  Eastern 
States,  contempt  and  ridicule  were  poured 
upon  it,  and  motives,  that  lay  deeper  than 
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those  of  angry  disappointment,  materialised 
themselves  in  a persistent  flight  of  malicious 
telegrams  and  reports,  intended  to  depreciate 
the  prospects  of  Chicago  and  to  prevent  Euro- 
pean co-operation ; for  European  co-opera- 
tion might  mean  to  these  intriguers  extensive 
damage  to  American  trade.  These  evil  times 
are  happily  far  enough  removed  to  enable  us 
to  judge  clearly  of  the  attitude  adopted  by  the 
people  of  Chicago,  and  by  the  gentlemen  they 
have  chosen  to  direct  the  affairs  of  the  Ex- 
hibition; of  their  energy,  determination,  self- 
sacrifice,  and  steady  advance  in  the  face  of 
great  and  discouraging  difficulties.  It  may 
be  affirmed  with  confidence  that  whereas,  a 
year  ago,  the  prospects  of  the  Columbian 
Exposition  were  full  of  doubt  and  uncertainty, 
they  are  now  assured  ; that  the  misunder- 
standings, jealousies,  and  suspicions  that 
then  suggested  the  possibility  of  shipwreck 
have  been  swept  away ; and  that  the  executive, 
which  twelvemonths  since  were  only  amateurs 
in  exhibition  matters,  have  so  fully  grasped 
the  general  aspect,  as  well  as  the  innumerable 
details  of  the  problem,  that  they  have  passed  the 
stage  of  apprenticeship,  and  have  proved  them- 
selves capable  of  filling  the  onerous  position 
assigned  to  them.  A year  ago  the  general 
plan  and  organisation  of  the  Exhibition  were 
vague  ; to-day  they  are  settled,  down  to  minute 
points  of  detail : then,  the  designs  for  the 
buildings  had  not  been  prepared  ; now,  all  the 
important  contracts  have  been  let,  and  the 
whole  area  of  Jackson-park  is  crowded  with 
thousands  of  workmen.  A year  ago,  in  this 
country  and  on  the  continent,  so  far  as  the 
Columbian  Exposition  excited  comment,  it  was 
that  of  contemptuous  indifference,  or  of  hos- 
tility emphasised  by  the  effect  of  the  McKinley 
tariff  on  the  commercial  mind,  which  had  not 
realised  that  this  weapon  is  a two-edged 
sword,  as  liable  to  wound  those  who  wield  it 
as  those  whose  interests  it  is  intended  to  strike. 
To-day  the  importance  of  the  Exhibition  is 
recognised;  its  extent  and  magnificence  are 
no  longer  questioned  ; it  has  taken  rank  by 
anticipation  as  one  of  the  great  International 
Exhibitions  of  the  century  ; and  its  potential 
commercial  usefulness  to  British  manufac- 
turers is  beginning  to  be  understood.  All 
these  things  are  much  to  have  achieved  in  so 
short  a time,  but  more  than  that  has  been 
done.  A Commission,  representing  the  Ameri- 
can Government  and  the  Chicago  directory, 
visited  this  country  in  July  last,  and  were 
received  in  a manner  that  gave  the  greatest 
satisfaction  to  themselves  and  throughout  the 


United  States ; their  reception  here  undoubtedly 
prepared  the  way  for  their  successful  Continen- 
tal mission.  They  visited  almost  every  European 
country,  and  in  each  were  received  with  wel- 
come. France  and  Germany,  Russia,  Austria 
and  Italy,  Scandinavia,  Belgium,  and  Holland 
— all  these  countries  dismissed  them  with 
words  of  encouragement  and  promises,  which 
were  inmost  cases  followed  by  action,  and 
in  all  were  sincere.  The  visit  of  these  gen- 
tlemen to  London  was  extremely  well  timed  ; 
it  coincided  with  the  appointment  by  the 
Government  of  a Royal  Commission,  and  the 
special  honour  was  shown  to  this  Society  of 
selecting  its  Council  to  constitute  that  Com- 
mission. I suppose  we  all  of  us  realise  the 
benefit  of  this  selection  to  the  Society ; 
the  distinction  that  has  been  shown  it,  and 
the  value  that  it  will  be  in  the  future,  if  the 
Council  are  enabled — and  of  that  I think  there 
can  be  no  doubt — to  report  some  three  years 
hence  that  they  have  successfully  acquitted 
themselves  of  the  trust  placed  in  them. 

Even  of  more  importance  than  the  visit  of 
the  American  Commission  to  London,  was 
that  of  the  representatives  of  the  British 
Commission  to  Chicago  last  September.  You 
will  perhaps  have  read  the  report  upon  that 
visit,  and  will  I trust  agree  that  we  all  have 
the  fullest  reason  to  be  satisfied  with  the  pros- 
pects of  the  Exhibition,  and  to  be  more  than 
content  with  the  warm  sympathy  and  kindli- 
ness, expressed  both  in  Washington  and  in 
Chicago,  towards  this  country.  That  this 
kindliness  and  sympathy  were  not  empty 
forms  of  speech,  was  proved  by  the  fact  that 
in  each  instance  the  demands  made  on  behalf 
of  British  exhibitors  were  granted  to  the 
fullest  extent.  The  executive  have,  as  a 
matter  of  course,  laid  down  the  wise  rule  to 
treat  foreign  applicants  for  participation 
without  favouritism,  and  in  the  order  of  their 
application,  but  I think  we  may  claim  to  be 
an  exception  to  this  rule,  and  to  have  com- 
menced our  connection  with  the  Exhibition 
under  conditions  of  friendship  and  goodwill 
which  rise  superior  to  the  rigid  limits  of 
regulations,  and  call  for  our  brotherly  co- 
operation to  aid  in,  as  well  to  compete  at,  the 
Columbian  Exposition  of  1893. 

When  the  Act  of  Congress  was  passed  ■ 
legalising  the  Exhibition  as  a Government 
undertaking,  care  was  taken  that,  while  the 
national  Treasury  was  not  hampered  with 
liability,  power  was  reserved  for  national 
supervision  and  control  upon  several  very 
important  points ; and  to  take  charge  of  the 
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Government  interests  a large  Commission, 
composed  of  two  members  of  Congress  from 
each  State  in  the  Union,  was  appointed.  The 
chief  duties  of  this  body  were : to  approve  of 
the  designs  of  the  buildings  and  of  the  site 
selected ; to  satisfy  themselves  that  the  under- 
taking was  on  a financially  sound  basis ; to 
compile  the  classification  of  exhibits  ; to  allot 
space  to  home  exhibitors  and  to  foreign 
nations  ; and  to  control  the  proceedings  of  the 
juries,  which  are  to  be  regulated  by  a system 
which  they  shall  decide  upon.  Like  many 
other  committees,  this  national  Commission 
entered  on  its  duties  with  great  enthusiasm 
and  in  full  force  of  numbers,  but  it  was  soon 
found,  as  is  not  unusual,  that  the  body  was 
too  large  to  be  manageable,  and  before  long 
its  functions  were  delegated  to  a very  small 
■number  of  its  members,  who,  with  an  equal 
number  of  the  Executive  Directory,  constitute 
the  supreme  body,  or  Board  of  Control.  The 
Government  portion  of  this  Board  is  repre- 
sented permanently  by  the  Director-General, 
Colonel  George  R.  Davis,  who  has  charge, 
subject  to  the  Board,  of  the  various  matters 
above  referred  to,  in  which  the  Government 
hold  control. 

All  executive  matters  relating  to  construc- 
tion and  management,  before,  during,  and 
after  the  Exhibition,  are  vested  in  the  Exhibi- 
tion Executive,  appointed  by  the  Board  of 
Directors,  representing  the  guarantors  of 
the  city  of  Chicago,  who  have  become 
responsible,  in  the  first  place,  for  the 
minimum  sum  of  ten  millions  of  dollars, 
and  practically  for  the  unknown  supplemen- 
tary expenses  which  most  certainly  will  be 
incurred.  As  a matter  of  course  the  original 
estimates  have  been  already  largely  exceeded, 
for  the  scheme  of  the  Exhibition  has  grown 
under  the  hands  of  its  creators,  and  the 
controlling  bodies  have  applied  to  the  central 
Government  for  assistance,  not  in  the  form  of  a 
grant,  but  as  a loan,  secured  upon  the  future 
assets  of  the  undertaking,  rather  than  throw  a 
further  burden  upon  the  citizens  of  Chicago 
who  have  made  such  large  advances.  With 
this  part  of  the  scheme  we  have  nothing  to  do, 
though  we  may  remark  in  passing  that,  in  one 
way  or  another,  the  funds  required,  no  matter 
how  large  they  may  be,  will  be  forthcoming, 
whether  from  the  national  exchequer  or  from 
private  subscriptions,  and  that  in  no  event  can 
any  financial  difficulty  intervene — at  least  in 
no  event  for  which  a forecast  is  possible. 

This  part  of  the  subject  would  not  be  com- 
plete without  a reference  to  the  organisation 


by  which  the  Exhibition  work  is  controlled. 
The  Chicago  Board  of  Directors  consists  of 
forty-five  members,  the  officers  of  which  are  : — 
President,  the  Hon.  W.  H.  Baker;  Vice- 
Presidents,  Messrs.  T.  B.  Bryan  and  Potter 
Palmer ; Secretary  and  Solicitor-General,  the 
Hon.  Benjamin  Butterworth  ; Treasurer,  Mr. 
F.  Seeberger ; Auditor,  Mr.  W.  K.  Ackerman  ; 
and  Traffic  Manager,  Mr.  E.  E.  Jaycox.  The 
directory  is  divided  into  a number  of  working 
committees,  of  which  the  most  important  are 
the  Executive,  Finance,  Grounds  and  Build- 
ings, and  Ways  and  Means.  The  Bureau  of 
Construction  comes  under  the  immediate  con- 
trol of  the  Executive ; the  head  of  this  very 
important  department  is  Mr.  D.  H.  Burnham, 
Chief  of  Construction,  under  whose  direction 
all  the  details  of  the  buildings  are  prepared, 
and  the  work  carried  out.  In  the  same  depart- 
ment are  the  landscape  gardeners,  Messrs. 
Olmstead  and  Co.,  whose  work  will  be  referred 
to  later. 

On  the  Government  branch  of  the  control  are 
the  officers  of  the  Government  Commission, 
nine  in  number,  including  the  Director- 
General,  Col.  George  R.  Davis,  who  is  the 
executive  officer  for  the  Commission.  In  his 
charge  are  the  various  departments  of  the 
Exhibition,  chiefly  referring  to  the  arrange- 
ment of  exhibits,  installation,  &c.  The  names 
of  these  departments  and  of  their  respective 
heads  are  as  follows: — (i)  Agriculture,  Mr. 
W.  I.  Buchanan  ; (2)  Horticulture,  Mr.  Saun- 
ders ; (3)  Live  Stock,  Mr.  W.  I.  Buchanan  ; 
(4)  Fisheries,  Mr.  J.  W.  Collins;  (5)  Mines 
and  Mining,  Mr.  F.  J.  V.  Skiff ; (6)  Machinery, 
Mr.  Robinson  ; (7)  Transportation,  Mr.  W.  A. 
Smith  ; (8)  Manufactures,  Mr.  J.  Allison  ; (9) 
Electricity,  Mr.  J.  P.  Barrett ; (10)  Fine  Arts, 
Mr.  H.  C.  Ives  ; (n)  Liberal  Arts  (of  this  the 
chief  has  not  been  appointed) ; (12)  Ethnology, 
Professor  F.  W.  Putnam  ; (13)  Forestry,  Mr. 
W.  I.  Buchanan;  (14)  Publicity  and  Promo- 
tion, Mr.  M.  P.  Handy;  (is)  Foreign  Affairs, 
Mr.  W.  Fearn. 

Besides  the  foregoing  committees  and  direc- 
tors, there  is  a Board  of  Reference  and  Control ; 
a Board  of  Lady  Managers  for  the  Women’s 
section ; and  the  Committee  for  the  great  series 
of  Congresses  to  be  held  in  connection  with 
the  Exhibition  in  1893. 

Finally  come  the  members  of  the  Board  of 
Control  for  the  United  States  exhibit,  eleven  in 
number,  and  all  of  them  distinguished  men. 
They  are  : for  the  Department  of  State— Mr. 
S.  A.  Brown,  Chief  Clerk  of  the  State  Depart- 
ment; for  the  Treasury  Department — Mr.  A.  B. 
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Nettleton,  Assistant  Secretary ; for  the  War 
Department — Major  C.  Comly ; for  the  Navy 
Department —Captain  R.  W.  Meade ; for  the 
Post  Office  Department— Mr.  A.  D.  Hazen, 
one  of  the  Assistant  Postmasters-General ; for 
the  Department  of  the  Interior— Mr.  H.  A. 
Taylor,  Commissioner  of  Railroads  ; for  the 
Department  of  Justice— Mr.  E.  J.  Foster; 
for  the  Department  of  Agriculture — Mr.  E. 
Willits,  Assistant  Secretary  of  Agriculture, 
and  who  is  also  chairman  of  the  Board  ; for 
the  Smithsonian  Institution — Dr.  G.  L.  Goode, 
assistant-secretary  of  that  institution  ; for  the 
United  States  Fish  Committee — Mr.  J.  W. 
Collins  ; and  for  the  Latin-American  Depart- 
ment—Mr.  E.  W.  Curtis.  It  will  be  seen  from 
this  list  that  every  department  of  State  will  be 
efficiently  represented  in  the  Government  build- 
ings. Besides  the  various  agents  who  have 
been  dispatched  to  different  parts  of  the  world 
by  the  Executive  as  well  as  by  the  American 
Government,  it  may  be  mentioned  that  the  Ex- 
hibition authorities  are  permanently  repre- 
sented in  England  by  Mr.  R.  S.  McCormick, 
recently  Secretary  at  the  American  Legation 
in  London,  and  whose  offices  are  at  72,  Vic- 
toria-street, Westminster  ; while  several  dele- 
gates have  been  dispatched  to  Europe  by  the 
Treasury  Department  in  Washington  to  render 
such  assistance  and  information  as  may  be  in 
their  power,  to  the  various  Royal  and  other 
Government  Commissions  that  have  been,  or 
will  be,  appointed  in  Europe  to  look  after  the 
interests  of  foreign  exhibitors. 

The  names  of  many  other  gentlemen  actively 
engaged  upon  the  Exhibition  in  Chicago  will 
be  given  hereafter  in  the  course  of  this  paper, 
and  if  they  are  omitted  it  will  be  due  to  over- 
sight and  not  intention  on  my  part.  Just  now 
public  attention  is  concentrated  on  the  work  in 
progress  at  Jackson-park,  and  to  this  subject 
the  present  paper  will  be  mainly  devoted. 

II. — The  City  of  Chicago. 

Before  referring  to  the  Columbian  Exposition, 
it  may  prove  of  some  interest  to  you  this  even- 
ing if  I attempt  to  give  a slight  idea  of 
the  appearance  and  general  characteristics 
of  the  city  of  which  we  are  now  hearing 
so  much.  It  is  said  that  a United  States 
engineer  officer,  at  the  beginning  of  the 
century,  who  was  employed  upon  the  survey 
of  the  great  lakes,  reported  that  there  was  only 
one  spot  on  which  it  was  impossible  to  build  a 
city  on  the  banks  of  Lake  Michigan  ; it  is 
just  on  this  spot  that  Chicago  is  situated. 
There  was,  however,  good  reason  for  this  pro- 


phesy. A century  ago  the  pathless  wilderness 
terminated  here  in  swamp  and  morass — land 
mingling  with  water  like  an  unfinished  frag- 
ment of  creation  ; the  sluggish,  fever-laden 
creek,  fed  from  the  lake  or  from  the  inland 
water-shed,  and  altering  the  direction  of  its 
current  with  the  season  and  the  water  level,, 
spread  over  the  adjacent  low-lying  lands  and 
helped  to  complete  the  scene  of  hopeless  deso- 
lation. But  even  two  centuries  ago  this  for- 
bidding stream  had  its  uses  ; the  spirit  of' 
successful  colonisation  was  then  active  in 
France,  stimulated  and  carried  forward  by 
the  fervour  of  religious  enthusiasm  that  drove* 
earnest  men  into  the  remote  places  of  the 
earth,  bearing  aloft  the  Cross  and  planting- 
strange  truths  in  savage  minds.  These  were* 
the  explorers  and  pioneers  who  have  left  traces- 
of  their  work  behind  them  through  the  broad 
lands  that  separate  the  lakes  from  the  Gulf  of 
Mexico ; whose  monuments  remain  in  the 
names  of  cities  and  villages  throughout  Illinois 
and  Louisiana ; and  in  the  names  of  many  of 
the  principal  streets  of  the  City  of  Chicago.,  j 
Marquette  and  Joliet — priest  and  soldier — dis-  ( 
covered  the  Chicago  River  late  in  the  17th  , 
century,  and  tested  its  usefulness  as  a way  of 
reaching  the  Mississippi  by  the  portage  over 
the  low  divide  that  opposes  a barrier  to  the 
chain  of  lakes  from  discharging  into  the  Gulf', 
of  Mexico.  The  first  survey  of  the  district  was 
made  by  Joliet  in  1673  ; his  companion, 
died  of  malaria  after  a brief  attempt  to  prose-, 
lytise  the  local  Indians.  In  these  early  times, 
the  name  of  the  site  was  much  the  same  as 
now ; it  had  two  meanings,  according  to 
whether  the  word  was  used  by  one  or  other  of 
the  tribes  that  frequented  the  unalluring  spot — 
“Onion”  or  “Polecat.”  The  fate  of  Mar- 
quette appeared  through  several  generations 
to  serve  as  an  inducement  for  others  of  his 
devoted  calling  to  seek  malarial  martyrdom 
on  the  banks  of  the  Chicago  Creek ; and  in. 
their  wake  followed  the  traders,  to  traffic  with 
the  natives,  but  not  to  stay.  The  first  per- 
manent resident  appears  to  have  been  a 
fugitive  slave,  who  in  the  course  of  time  did 
quite  a handsome  business  as  a fur  trader. 
Meanwhile,  troublous  times  were  the  portion 
of  North  America ; wars  with  the  Indians ; 
French,  Colonial,  and  British  wars  ; and 
finally,  the  revolt  against  English  despotism, 
that  laid  the  firm  foundations  for  a great 
nation.  It  was  only  after  the  genius  of  Wash- 
ington had  brought  the  war  of  Independence 
to  a triumphant  conclusion,  that  the  site  o: 
Chicago  attracted  any  attention ; this  was 
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prior  to  the  acquisition  of  Lousiana  by  the 
United  States  through  purchase  from  France. 
British  influence  among  the  Indians  around 
the  Lakes  was  strong,  and  was  exerted  to  the 
damage  of  the  new  Republic.  In  the  words  of 
an  American  writer,  “ It  became  necessary, 
with  the  acquisition  of  new  territory,  that  the 
United  States  should  make  some  demonstra- 
tion of  its  strength,  in  order  to  counteract  the 
pernicious  effects  of  England’s  tactics.” 
This  demonstration  took  the  shape  of  a fort 
that  was  built  in  1804,  and  formed  a nucleus 
for  a small  group  of  traders  and  other  hardy 
pioneers  to  gather  round  it  for  mutual  protec- 
tion. So  matters  remained  till  the  war  of  1812, 
when  a wholesale  massacre  of  the  garrison  and 
the  handful  of  settlers  took  place ; the  fort 
and  dwellings  were  destroyed,  and  the  silence 
of  the  wilderness  was  restored.  Two  years 
later,  however,  Fort  Dearborn  was  rebuilt,  the 
power  of  the  Indians  was  broken,  and  a settle- 
ment was  again  attempted,  this  time  with 
success,  so  that  when — in  1818— Illinois  was 
admitted  as  a State  into  the  Union,  Chicago 
was  quite  a thriving  village.  Civilisation — 
embodied  by  the  tax  collector — appeared  in 
1823,  when,  on  behalf  of  Fulton  County,  in 
which  Chicago  was  then  situated,  the  sum 
of  1 1 ’42  dollars  was  obtained,  showing  that  the 
rateable  value  of  property  at  that  time  was 
2,284  dollars,  or  less  than  ^500.  The  real 
founders  of  Chicago  appear  to  have  been  the 
Illinois  and  Michigan  Canal  Commissioners,  a 
powerful  corporation  early  in  the  century,  and 
who  possessed  powers  to  lay  out  towns  on  the 
lands  that  had  been  assigned  to  them  by  the 
Government.  Thus  it  came  about  that  “ Fort 
Dearborn  Settlement,”  as  the  village  had  been 
called,  passed  out  of  existence,  and  the  town 
of  Chicago  was  called  into  being.  The  first 
plan  of  the  new  town  and  its  surroundings 
I ’long  since  absorbed  by  rapid  growth)  was 
I issued  in  1830  on  August  4th. 

The  history  of  the  first  few  years  of  Chicago 
s that  of  all  new  settlements  in  the  wilderness, 
vith  the  exception,  perhaps,  that  its  progress, 
hough  at  first  slow,  never  received  a check. 

In  1832,  the  first  business  building  was  erected 
I >y  Mr.  F.  W.  Peck,  the  father  of  one  of  the 
nost  prominent  and  wealthiest  citizen  families 
»f  Chicago  to-day.  About  the  same  time  the 
| ndustry,  now  so  famous — that  of  pork  packing 
1 -was  inaugurated,  and,  in  1833, the  population 
ad  increased  to  350,  by  which  time  it  was  con- 
ddered  that  the  settlement  had  developed 
efficiently  to  be  incorporated  into  a town, 
he  United  States  Government,  as  early  as 


1833,  commenced  the  harbour  works,  which 
have  since  assumed  such  large  proportions, 
and  it  is  worthy  of  note  that  when  there  were 
but  350  inhabitants,  no  less  than  four  churches 
and  four  taverns  had  been  constructed.  It  is 
not  therefore  surprising  to  learn  that  the  first 
legislative  efforts  of  the  new  town  were 
directed  towards  the  closing  of  the  latter 
on  the  Sabbath,  and  the  proper  observance  of 
that  day;  or  that  fines,  that  helped  to  swell 
the  municipal  exchequer,  were  levied  for  the 
infraction  of  these  laws.  The  ambitious  in- 
habitants of  that  time  soon  grew  dissatisfied 
with  being  mere  townsmen,  and,  in  1837,  they 
succeeded  in  raising  Chicago  to  the  dignity  of 
a city.  In  that  year,  when  the  first  census 
was  taken,  it  was  found  that  the  population 
had  increased  to  a total  of  4,170  persons. 
From  this  date  the  growth  of  the  city  of 
Chicago  was  phenomenally  rapid,  but  it  would 
occupy  too  much  space,  and  be  beside  the  pre- 
sent purpose,  to  attempt  to  sketch  its  history.  I 
may  therefore  pass  on  at  once  to  notice  in  a 
few  words  the  fire  of  1870,  which  destroyed 
more  than  three  square  miles  of  buildings, 
and  rendered  98,500  persons  homeless.  This 
catastrophe  was  the  turning  point  in  the  history 
of  Chicago,  for  terrible  as  the  visitation  was,  it 
swept  out  of  existence,  along  with  numerous 
fine  and  permanent  buildings,  thousands  of 
wooden  structures,  and  at  the  same  time 
obliterated  some  miles  of  narrow  streets.  The 
total  loss  was  estimated  at  nearly  forty  millions 
sterling.  Modern  Chicago  dates  from  this 
conflagration,  and  ten  years  after  it  had 
occurred  all  visible  traces  of  the  devastation 
had  disappeared,  and  the  new  era  of  construc- 
tion, of  which  the  city  is  so  proud,  had  com- 
menced. 

To-day  Chicago  covers  an  area  of  180  square 
miles;  it  has  a population  of  over  1,200,000; 
there  are  2,200  miles  of  streets  within  the  city 
limits  ; there  are  395  miles  of  street  railways  ; 
and  over  2,000  acres  of  public  parks.  Thirty- 
five  district  railroad  companies  have  station 
accommodation  in  the  city,  and  it  is  claimed 
that  these  railroads,  with  their  branches  and 
immediate  connections,  have  a total  length 
of  more  than  half  the  mileage  of  all  the 
ways  in  the  United  States.  The  Chicago 
river  and  its  branches  are  crossed  by  sixty-one 
bridges,  all,  or  nearly  all,  of  which  are  turning 
bridges,  so  as  to  accommodate  the  constant 
movement  of  ships  up  and  down  the  river. 
There  are  in  addition  several  tunnels,  by  which 
the  street  traffic  can  pass  without  interruption, 
and  this  means  of  communication  is  on  the 
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increase.  Like  most  American  cities,  Chicago 
is  laid  out  on  the  convenient  but  monotonous 
rectangular  system.  Its  most  important 
thoroughfare  is  State-street,  which  runs  from 
north  to  south  for  a distance  of  18  miles,  or 
only  three  miles  less  than  the  distance  between 
London  and  Windsor.  To  give  you  an  idea 
of  the  dimensions  of  the  city,  I may  add  that 
87th-street,  which  runs  from  east  to  west  across 
its  widest  part,  is  ioj  miles  long.  Someday 
the  ring  of  boulevards  will  be  the  glory  of 
Chicago,  and  will  add  another  to  her  many 
claims  of  superiority  over  the  remainder  of 
American  cities.  Some  of  these  really  mag- 
nificent roads  are  completed,  and  are  lined  with 
miles  of  handsome  residences  that  attest  the 
wealth  and  refinement. of  the  citizens.  When 
completed,  this  succession  of  boulevards  will 
connect  the  twenty-eight  parks  which  give  to 
Chicago  her  favourite  title  of  the  garden  city  ; 
I cannot  say  what  will  be  the  length  of  this 
system  of  boulevards,  but  it  will  certainly  be 
longer  than  any  other  ring  of  boulevards  in 
the  world. 

The  number  of  houses  added  to  Chicago  last 
year  would,  if  placed  side  by  side,  have  made 
a solid  frontage  51  miles  in  length.  They 
numbered  11,640  structures,  and  cost  nearly 
ten  million  sterling ; this  will  give  some  idea 
of  the  rate  of  development  of  the  city. 

There  are  several  peculiarities  connected 
with  the  buildings  of  Chicago,  to  which  refer- 
ence may  be  made,  as  I think  they  are  without 
parallel.  One  of  these  is  the  curious  , custom 
of  moving  houses,  generally  from  a costly  to  a 
less  expensive  site.  This  operation  is  not  by 
any  means  exceptional,  as  will  be  seen  from 
the  fact  that  during  the  year  1890,  no  less  than 
1,710  houses,  with  a total  frontage  of  33,922 
feet,  or  about  six  miles,  were  shifted  from  one 
location  to  another.  Most  of  the  buildings  so 
moved  were  of  timber,  but  many  of  them  were 
of  brick,  and  some  of  them  no  less  than  four 
stories  high ; the  average  frontage  for  these 
transported  dwellings  was  about  twenty  feet. 
The  profession  of  house  moving  is  a very  old 
one  in  Chicago,  as  also  is  that  of  raising 
structures  bodily  to  a sufficient  height  for 
allowing  an  additional  story  to  be  added  at 
the  ground  level. 

It  would,  however,  be  a task  beyond  the 
powers  of  the  most  enterprising  contractor 
to  shift  or  to  raise  the  modern  typical 
buildings,  which  claim  to  be  larger  and 
higher  than  any  in  the  United  States;  and 
it  would  appear  that  there  is  good  reason 
for  this  claim.  Take,  for  example,  the  Ma- 


sonic Temple,  now  nearly  completed,  which 
measures  117  feet  by  114  feet,  and  has  a 
height  of  265  feet,  divided  into  twenty  storeys. 
Another  towering  structure,  euphoniously  styled 
“a  new  sky-scraper,”  is  being  reared,  and 
which,  although  it  will  only  have  sixteen 
storeys,  is  intended  to  eclipse  anything  that 
has  yet  been  attempted  ; and  there  are  many 
of  these  enormous  piles,  not  so  lofty  as  those 
just  referred  to,  and  others  still  higher,  either 
designed  or  commenced.  Of  those  completed, 
the  most  remarkable  are  the  new  Chamber  of 
Commerce  building,  with  500  offices.  Temple 
Court  with  400,  the  Mono  building  with  300 
rooms.  The  Manhattan  contains  900  offices  ; 
the  Rookery  more  than  600;  the  Tacoma 
building  has  500  rooms;  and  many  others 
not  much  smaller.  There  are  large  num- 
bers of  such  structures  in  the  city,  which 
impress  by  force  of  their  size  rather  than 
by  their  architectural  beauty,  and  it  is  re- 
freshing to  the  uneducated  western  eye  to 
turn  to  the  older  structures  of  importance, 
such  as  the  City  Hall  and  the  Post-office 
building,  which  latter  is  to  be  pulled  down  ere 
long,  and  is  referred  to  in  the  most  recent 
guide  to  Chicago  as  “a  great  structure,  but 
old  fashioned.”  Its  erection  was  commenced 
after  the  great  fire  in  1871. 

The  peculiar  conditions  of  the  soil  have 
necessitated  a special  form  of  construction  for 
all  these  lofty  buildings.  Beneath  the  surface 
ground,  which  consists  chiefly  of  sand  and  ex- 
tends to  a depth  of  about  14  feet,  there  is  a 
wide  stretching  bed  of  clay  from  four  to  six 
feet  only  in  thickness.  This  clay  is  carried  by 
some  40  feet  of  saturated  soil,  in  many  places 
little  better  than  mud,  and  beneath  is  a solid 
bed  of  clay  extending  to  a great  depth.  It 
was  necessary  either  to  found  the  buildings 
upon  piles  carried  into  the  lower  stratum,  or  to 
depend  upon  the  thin  bed  of  top  clay.  This 
latter  course  is  now  universally  adopted,  the 
greatest  care  being  taken  not  to  overload  the 
apparently  slight  support  which  is  available. 
It  is  of  course  impossible  to  have  any  deep 
basements,  and,  as  said  before,  a novel  form 
of  construction  is  adopted.  No  continuous 
foundations  are  employed,  but  the  piers  or 
columns  which  support  the  building  rest  upon 
isolated  bearings  on  the  clay.  These  bearings 
consist  of  longer  or  shorter  lengths  of  steel 
beams,  placed  close  together  and  superim- 
posed in  several  tiers,  the  interstices  being 
filled  with  cement.  The  superstructures  are, 
in  nearly  all  cases,  framed  with  steel  columns, 
girders  and  bracing;  the  walls  are  mere  shells 


December  n,  1891.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


7 1 


of  stone,  or  brick,  or  terra  cotta;  they  add 
nothing  to  the  strength  of  the  building,  and 
merely  act  as  screens ; partitions  are  con- 
structed of  hollow  terra  cotta  tiles  ; the  floors 
of  arches  of  the  same  material  laid  between 
the  girders.  All  columns  are  protected  by 
shells  of  terra  cotta  bricks,  air  spaces 
being  left  between  them  and  the  metal,  in 
order  to  decrease  the  danger  from  fire  by 
the  presence  of  a non-conductor.  In  this 
way  buildings  are  raised  storey  above  storey, 
until  they  arrive  at  the  enormous  heights 
above  mentioned.  Instance  the  Masonic 
Temple  with  its  twenty  storeys,  twelve  or 
fourteen  of  which  are  arranged  as  spacious 
shops,  the  remainder  being  devoted  to  offices 
or  for  Masonic  purposes  ; one  peculiarity  in 
this  building  is  that  all  the  domestic  offices 
— lavatories,  barber  shops,  &c. — are  placed  at 
the  summit  of  the  building.  Of  course  a stair- 
case is  of  but  little  use  in  such  a structure  ; it  is 
practically  replaced  by  elevators,  of  which  a 
dozen  or  more  are  to  be  seen  in  constant  opera- 
tion. It  is  worth  noting  that  these  elevators, 
which  are  run  at  speeds  entirely  unknown  in 
this  country,  are  worked  like  express  and  local 
trains,  some  stopping  at  every  floor,  and  others 
at  only  certain  stories . It  is  claimed  that  these 
monumental  structures  are  cheaper  and  more 
convenient  than  those  of  lesser  height : the 
ground  within  the  centre  of  the  city  is  so  costly 
as  to  preclude  the  possibility  of  erecting 
ordinary  buildings,  and  the  undoubted  advan- 
tage cannot  be  disputed  that  anyone  who  has 
business  in  the  city  can  transact  it  within  a 
very  short  distance  of  the  Chamber  of  Com- 
merce. Despite  this,  however,  I am  informed 
that  a reaction  is  setting  in  against  these 
lofty  buildings,  and  even  that  legislation  will 
before  long  interfere  with  their  extension.  A 
new  development,  too,  is  in  progress  in  another 
direction  ; I have  referred  to  the  narrow  margin 
of  depth  available  for  buildings  founded  on  the 
upper  clay.  But  now  one  building  at  least  is 
: to  be  constructed,  the  walls  of  which  are  to  be 
l taken  down  to  the  lower  clay  stratum  forty  feet 
beneath.  This  will,  of  course,  involve  very 
j heavy  masonry  works  to  hold  back  the  plastic 
| soil  that  underlies  Chicago  ; on  the  other  hand, 

1 if  the  difficulties  connected  with  this  method 
can  be  overcome,  a basement  forty  feet 
l in  depth  will  be  obtained,  and  so  much  addi- 
tional use  will  be  made  of  the  costly  ground. 
The  recent  great  buildings  in  Chicago  are  essen- 
tially engineering  structures,  not  only  as  we  have 
I seen  with  regard  to  a system  of  construction, 
but  also  in  respect  to  internal  appliances.  In 


all  of  them  a very  large  amount  of  steam 
power  is  required  for  numerous  purposes,  such 
as  electric  lighting,  heating,  and  ventilation, 
working  elevators,  lifting  sewage,  &c. 

The  sewage  question  is  a very  serious  one 
in  Chicago,  and  during  the  last  thirty  years 
the  difficulties  have  been  controlled,  more  or 
less  successfully,  by  a series  of  expedients, 
which,  like  so  many  other  things  in  the  great 
city,  are  strikingly  original.  In  early  times, 
when  the  population  was  small,  the  discharge 
of  sewage  into  the  river,  and  thence  into  the 
lake  itself,  was  not  a matter  of  vital  import- 
ance, and  did  not  interfere  with  the  water 
supply  from  the  lake.  In  1868  the  very  novel 
method  of  obtaining  an  uncontaminated  water 
service,  by  tunnelling  two  miles  beneath  the 
bed  of  the  lake  and  constructing  an  inlet  at 
that  distance,  was  successfully  completed. 
The  same  system  is  now  being  imitated  on  a 
larger  scale,  a four  mile  water  supply  tunnel 
being  nearly  finished.  For  many  years  it  has 
been  illegal  to  discharge  sewage  into  Lake 
Michigan,  and  theoretically  this  is  avoided. 
It  has  been  explained  how,  in  the  natural  order 
of  things,  the  Chicago  river  flowed  sometimes 
into  the  lake,  and  how  sometimes  the  lake 
flowed  into  the  Chicago  river.  To  establish 
this  latter  order  as  a fixed  regime  is  the  basis 
of  the  means  adopted  for  preventing  contami- 
nation of  the  lake  water.  The  sewage  is 
allowed  to  flow  into  the  Chicago  river — of 
itself  a recognised  evil  and  a standing 
menace  to  the  public  health.  In  order  to 
reduce  this  evil  as  far  as  possible,  very  power- 
ful pumping  engines  are  kept  in  constant 
operation,  raising  the  water  from  the  river  and 
discharging  it  into  a canal  which  flows  south- 
ward to  the  Illinois  river,  and  thence  to  the 
Mississippi.  The  volume  of  water  thus  raised 
is  sufficient  at  all  times  of  the  year  to  ensure 
a steady  flow  of  the  lake  into  the  Chicago 
river,  and  the  purity  of  the  former  is  thus 
practically  assured.  But  the  fact  remains 
that  the  river  is  nothing  more  nor  less 
than  an  open  drain  that  receives  the  sewage 
from  the  populous  and  busy  city.  The  evil  is 
so  fully  recognised  that,  in  a very  short  time, 
works  will  be  commenced  by  which  the  imper- 
fect system  of  pumping  will  be  exchanged  for  a 
rapid  flow  by  gravitation  of  the  Chicago  river 
to  the  Mississippi.  Fortunately  the  levels  are 
so  favourable  that,  considering  the  magnitude 
of  the  work,  the  necessary  outlay  will  be 
moderate,  and  will  not  only  alter  the  sanitary 
condition  of  Chicago,  but  will  convert  the  city 
into  a seaport.  This  scheme,  which  is  now  ii 
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the  hands  of  x drainage  commission,  is  the 
construction  of  a canal,  which  shall  be  largb 
enough  to  serve  as  a ship  canal,  and  which, 
commencing  at  the  Chicago  river,  will  termi- 
nate at  one  of  the  branches  of  the  Mississippi, 
and  will  thus  open  direct  communication  to 
the  Gulf  of  Mexico.  The  levels  of  this  new 
waterway  will  be  so  arranged  that  an  enormous 
body  of  water  will  flow  steadily  from  the  lake 
southward,  and  thus  restore  to  a minute  degree 
the  regime  of  that  geological  period  when  the 
Gulf  of  Mexico,  and  not  the  St.  Laurence,  re- 
ceived the  overflow  from  the  great  lake  system 
of  North  America.  It  will  be  gathered  from 
what  I have  said,  that  in  consequence  of  the 
slight  variations  in  level  afforded  by  the  flat 
plain  on  which  Chicago  stands,  only  a very 
small  proportion  of  the  drainage  can  flow  by 
gravity  into  the  river.  For  this  reason  it  has 
been  found  necessary  to  adopt  means  for  rais- 
ing the  sewage  from  each  building  in  which  a 
basement  exists,  and  in  the  great  structures  of 
which  I have  endeavoured  to  give  you  an  idea, 
independent  pumping  installations  are  em- 
ployed for  this  purpose.  It  may  be  of  interest 
to  mention  that  in  almost  every  case  the  Shone 
system  is  in  operation,  and,  I am  informed, 
with  perfect  success. 

No  sketch  of  Chicago  would  be  complete  with- 
out a reference  to  the  somewhat  ghastly  industry 
which  is  the  corner  stone  of  its  prosperity — - 
the  great  stockyards  and  packing  works.  To 
give  some  idea  of  the  extent  of  this  business, 
it  may  be  mentioned  that  during  1890  more  than 
2,000,000  of  cattle  and  nearly  6,000,000  of 
hogs  were  slaughtered^  311,557  railway  cars 
were  needed  to  bring  these  animals  to  the 
stockyards,  and  their  estimated  value  was 
about  ^46,000,000  sterling. 

The  principal  stockyards  are  situated  about 
five  and  a half  miles  from  the  centre  of  the 
city  in  a south-westerly  direction  ; they  were 
opened  in  1865,  and  occupy  an  area  of  400 
acres,  half  of  which  is  devoted  to  the  yards, 
while  the  remainder  is  occupied  by  railroad 
and  sidings.  Accommodation  is  provided 
for  20,000  cattle,  120,000  hogs,  and  15,000 
sheep  ; this  stock  is  brought  from  all  parts 
of  the  country  in  cars,  containing,  on  an 
average,  20  cattle,  70  hogs,  or  100  sheep. 
The  business  of  the  yards  is  to  receive  the 
stock  and  take  charge  of  it  until  it  changes 
hands,  an  operation  which  is  very  rapidly 
performed,  and  occupies  about  a thousand 
men  employed  by  the  Stockyard  Company ; 
a similar  number  in  the  service  of  120  com- 
mission merchants,  and  about  300  buyers.  As 


soon  as  the  animals  have  been  sorted,  classi- 
fied, and  weighed,  which  latter  operation  is 
performed  in  fifty-ton  scales,  they  are  turned 
over  to  the  buyers,  who  distribute  them  to 
their  destination — the  slaughterhouses.  Here 
the  work  is  minutely  subdivided,  and  the 
rapidity  with  which  the  practised  hands  per- 
form their  work  is  astonishing ; almost  every 
part  of  the  animal  is  utilised  for  some  purpose 
or  another,  and  the  carcasses,  after  having 
been  properly  prepared,  are  taken  upon  tram- 
ways into  the  refrigerating  room*,  where  they 
are  kept  at  a temperature  of  about  36  deg. 
From  here  they  are  taken  on  to  the  train- 
loading platforms,  cut  into  quarters  and 
placed  in  the  refrigerator  cars,  whence  they 
are  distributed  all  over  the  country  or  shipped 
for  export.  There  are  a number  of  so-called 
packing  companies  in  Chicago,  the  largest  of 
them  being  that  of  Armour  and  Co.  During  the 
year  1890  this  firm  did  a business  amounting 
t0  ^^j000*000  sterling;  they  killed  1,500,000* 
hogs,  650,000  cattle,  and  350,000  sheep  ; they 
employed  7,000  workmen  ; they  keep  1, 800- 
refrigerator  cars  in  constant  service,  and 
the  floor  area  of  their  factory  is  180  acres, 
with  a storage  capacity  of  130,000  tons. 

A branch  works  of  this  company  utilises  the 
refuse  from  the  slaughterhouses ; last  year 
they  manufactured  6,250,000  pounds  of  glue 
and  9,000  tons  of  fertilisers  and  grease.  The 
champion  slaughterman  of  Messrs.  Armour 
and  Co.  kills  5,000  hogs  every  day;  but  the 
greatest  celebrity  at  this  establishment  is  a 
steer,  whose  occupation  is  thus  described  by  a 
Chicago  writer:  “He  is  perhaps  the  most 
depraved  animal  in  existence.  There  is  no- 
element  of  brotherly  love  or  patriotism  in  his 
nature.  His  duty  at  the  yard  is  to  guide 
droves  of  cattle  to  the  slaughterhouses.  He 
has  mastered  his  little  act,  and  reduced  steer- 
ing steers  to  a science.  Every  day  he  takes 
his  post  near  one  of  Armour’s  packing-houses 
and  waits  until  it  is  necessary  to  drive  a herd 
of  cattle  up  the  viaduct  to  the  killing-rooms. 
He  then  joins  the  drove,  ingratiates  himself  | 
into  their  goodwill,  and  tells  them  that  he 
knows  of  a good  pasture  not  far  away.  At  his  ; 
suggestion  the  cattle  think  about  it,  and 
finally  resolve  to  let  him  lead  them  there. 
Bill,  the  Bunko  steer,  laughs  softly,  and  a 
cruel  look  lights  his  eyes.  He  lopes  off  through 
the  mud  towards  a large  gate  not  far  away. 
Following  him  are  a hundred  or  more  cattle,  | 
every  one  entertainining  a vision  of  gently 
swelling  hills  covered  with  long  wavy  blue-  ' 
grass  and  sweet  clover  blossoms.  Bill  leads 
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them  to  this  gate,  and  allows  the  herd  to  go 
through  it,  while  he  steps  aside  and  avoids  the 
rush.  As  the  dust  of  the  rush  clears  off  a 
little,  a familiar  figure  is  observed  slowly 
strolling  away  from  the  gate.  It  is  Bill ; on 
his  face  is  no  remorse  as  he  saunters  back  to 
his  post  of  duty  near  a tall  fence.  He  is  then 
ready  to  betray  a couple  hundred  more  of  his 
•unsuspecting  relatives.” 

Last  year,  a new  stockyard  company  was 
•organised  at  a greater  distance  from  Chicago, 
and  an  area  of  2,000  acres  of  land  has  been 
set  aside  for  this  purpose  ; at  present,  how- 
•ever  these  stockyards  are  not  in  operation. 

After  the  packing  and  slaughtering  industry, 
•comes  the  grain  trade  of  Chicago.  From  the 
agricultural  regions  of  the  Middle  and  Western 
States  the  grain  is  brought  by  train  or  by  lake 
to  Chicago,  where  it  is  stored  in  elevators  for 
distribution  all  over  the  country.  There  are 
twenty-seven  grain  elevators  in  the  city  with  a 
•total  storage  capacity  of  about  29,000,000 
bushels ; the  largest  of  these  great  warehouses, 
belonging  to  the  Armour  Elevator  Company, 
contains  2,000,000  bushels  ; the  average  capa- 
city of  the  others  range  from  1,000,000  to 
.1,500,000  bushels.  The  shipment  of  cereals 
from  Chicago  during  1890  were  in  round  figures 

12,000,000  bushels  of  wheat,  90,000,000  bushels 
of  corn,  71,000,000  bushels  of  oats,  and 

12.000. 000  bushels  of  rye  and  barley.  About 

8.000. 000  bushels  of  this  total  were  distributed 
by  lake  shipments,  and  this  trade  occupied  no 
small  portion  of  the  vessels  entering  and  leav- 
ing the  harbour,  and  the  total  tonnage  of 
which  was  8,750,000,  the  number  of  vessels 
•engaged  in  this  trade  being  about  9,000.  As 
all  this  very  extensive  shipping  business  is 
concentrated  on  the  Chicago  river  and  its 
branches,  some  idea  may  be  gathered  of  the 
constant  movement  up  and  down  the  stream, 
and  of  the  perpetual  opening  and  closing  of 
the  bridges  to  the  great  hindrance  of  the  street 
traffic.  The  river  banks  are  lined  with  wharves, 
of  which  there  are  not  less  than  forty-one  miles. 

1 It  is  very  evident  that  if  this  branch  of  carrying 
trade  increases  in  the  future,  as  it  probably 
will,  additional  accommodation  will  be  required, 
j and  by  some  means  the  lake  front  will  have  to 
be  utilised  for  loading  and  unloading  vessels. 

I have  attempted  to  give  only  a few  general 
I particulars  of  some  of  the  principal  industries 
and  conspicuous  characteristics  of  the  City  of 
Chicago.  To  enter  into  detail  would  carry 
this  paper  far  beyond  its  proper  limits,  and 
would  still  fail  in  conveying  accurate  impres- 
sion. No  description,  in  fact,  would  do  justice 


to  this  city  of  1,200,000  inhabitants,  almost 
every  one  of  whom  appears  endowed  with  pre- 
ternatural activity  ; which  owns  a street  eigh- 
teen miles  in  length,  almost  a dead  level  for 
the  whole  distance,  and  on  which  are  houses 
twenty  storeys  high  ; whose  traffic  is  as  noisy 
as  it  is  ceaseless,  both  on  the  smooth  running 
roped-worked  railways  and  the  ill-paved,  jolt- 
ing roads  ; where  the  roar  of  the  locomotive 
and  the  scream  of  the  lake  steamer  emphasize 
the  fact  that  repose  and  silence  are  unknown, 
even  in  the  dead  of  night ; where  a pall  of 
smoke,  the  outpouring  of  a thousand  factories 
and  of  ten  thousand  dwellings,  reminds  the 
Englishman  of  home.  Picture  all  these  things, 
and  you  can  form  some  idea  of  Chicago,  which 
has  been  raised  in  sixty  years,  by  the  indomi- 
table energy  of  Americans,  to  the  rank  of  the 
sixth  city  of  the  world  in  point  of  population. 

Extend  the  city  along  a frontage  of  22  miles 
upon  the  shore  of  Lake  Michigan ; imagine 
parks  and  waste  land  ; factories,  fine  buildings 
and  hovels,  spreading  over  this  extended  front ; 
add  six  miles  of  railway  skirting  the  lake  shore 
in  the  busiest  part  of  the  town,  and  remember 
that  this  vast  succession  of  streets  and  houses 
is  built  upon  the  shore  of  a tideless  sea,  alive 
with  ships,  now  sailing  over  waters  as  smooth 
and  bright  of  hue  as  those  of  the  Mediter- 
ranean ; now  fighting  their  way  to  or  from 
port,  in  storms  more  sudden  and  severe  than 
the  Mediterranean  ever  knows. 

Great  as  Chicago  is,  the  period  of  her  true 
greatness  has  yet  to  come.  Its  commence- 
ment will  dawn  when  her  inhabitants  give 
themselves  leisure  to  realise  that  the  object 
of  life  is  not  that  of  incessant  struggle  ; that 
the  race  is  not  always  to  the  swift,  but  rather  to 
those  who  understand  the  luxury  and  advantage 
of  repose  as  well  as  of  sustained  effort.  Real 
greatness  does  not  depend  on  length  of  streets, 
nor  height  of  houses,  nor  even  on  colossal 
fortunes ; but  rather  on  the  wise  application 
and  equally  wise  conservation  of  energy  and 
intellect.  When  Chicago  ceases  to  be  the  city 
of  Perpetual  Haste,  and  adopts  the  pace  which 
will  be  inevitably  set  for  her  by  time,  the  names 
of  her  great  workers  will  not  be  erased  so 
early  from  the  book  of  life,  but  will  be  preserved 
to  give  their  beloved  city  many  more  years  of 
really  useful  work.  At  present,  I think  there  are 
no  old  men  in  Chicago,  because  they  have  no 
time  to  grow  old;  and  giving  themselves  in- 
sufficient time  for  leisure,  they  have,  as  a 
necessary  consequence,  little  opportunity  for 
the  higher  culture  which  is  born  of  leisure. 
Of  course  I am  speaking  of  the  general  rule,  to 
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which  there  are  many  brilliant  exceptions.  It 
is  probable  that  the  Columbian  Exhibition  of 
1893  will  be  the  birth-place  of  this  new  phase 
of  greatness  of  Chicago,  for  it  will  be  full  of 
every  possible  object-lesson,  and  will  bring 
home  to  the  inhabitants  of  the  city,  more 
forcibly  than  any  other  event  could  do,  the  fact 
that  there  is  more  in  heaven  and  earth  than 
had  been  dreamed  of  in  their  philosophy. 

III.— General  Plan  of  the  Exhibition. 

The  site  of  the  World’s  Columbian  Exposi- 
tion is  about  seven  miles  from  the  centre  of 
Chicago ; at  first  sight  this  comparatively 
large  distance  will  appear  objectionable,  but  no 
trouble  will  be  caused  to  visitors,  because  the 
means  provided  for  transportation,  by  trains, 
street  railroads,  and  passenger  steamers,  will 
be  amply  sufficient  to  deal  with  the  vast  traffic 
expected.  The  site  is  really  an  ideal  one,  and 
of  sufficient  extent  to  satisfy  even  the  most 
ambitious  citizen  of  Chicago.  It  comprises 
Jackson-park,  occupying  586  acres  ; Washing- 
ton-park,  a mile  away,  of  371  acres,  and  a 
strip  of  land  called  the  Midway  Plaisance, 
connecting  the  two,  and  contributing  a further 
area  of  80  acres.  Thus  there  is  a total  of 
1,037  acres  available  for  the  purposes  of 
the  Exhibition.  Of  this  it  is  intended  only 
to  utilise  Jackson-park  and  the  Midway 
Plaisance  for  the  buildings  and  grounds. 
Jackson-park  is  situated  on  the  lake  shore 
seven  miles  south-east  of  the  city  hall.  Only 
a small  portion  of  the  northern  part  of  this 
park  had  been  laid  out  by  the  city  prior  to  its 
acquisition  by  the  executive ; all  the  remainder 
was  waste  and  marshy  land,  which  has  had  to 
be  reclaimed  and  adapted  to  receive  the  build- 
ings. The  large  plan  upon  the  wall  shows  the 
form  of  the  park,  the  general  disposition  of 
the  principal  buildings,  and  their  relative  posi- 
tions with  regard  to  the  lake  shore.  All  that 
is  most  grandiose  in  the  design,  and  most 
striking  in  architectural  display,  is  concen- 
trated near  the  south  of  the  park  on  each  side 
of  a Grand  Avenue  terminating,  on  the  one 
hand  at  the  lake,  and  on  the  other  with  the 
Administration  Building.  A huge  pier  with  a 
long  T-shaped  head,  protected  outside  and  to 
the  north  by  breakwaters,  encloses  a harbour 
of  sufficient  extent  to  shelter  all  the  smaller 
craft  to  be  collected  either  for  exhibition,  or 
for  the  purpose  of  plying  for  hire.  For  the 
whole  length  of  the  Grand  Avenue  extends  a 
broad  basin  with  terraced  slopes ; in  the 
basin  the  principal  fountain  display  will  be 
concentrated,  and  from  it  will  be  supplied  the 


system  of  canals  that  runs  throughout  the 
grounds  and  expands  into  the  lagoon  situated 
in  the  centre  of  the  park. 

Although  the  facades  of  the  various  build- 
ings facing  the  Grand  Avenue  are,  each  of 
them,  the  work  of  a different  architect,  the 
designs  were  prepared  under  such  conditions 
as  to  secure  a harmonious  effect.  Greater 
latitude  in  design  was  permitted  in  those 
structures  which — more  or  less  isolated — are 
not  required  to  assist  in  aiding  the  effect  of 
the  principal  perspective.  The  purposes  of 
the  various  structures  are  marked  upon  the 
plan  ; to  the  south  of  the  Grand  Avenue  are 
the  Agricultural  Buildings,  with  their  stock- 
yards  and  annexes  ; a Forestry  Building,  and 
the  Machinery  Hall  with  its  annexe,  the  former 
being  connected  with  the  Agricultural  Building 
by  a great  classic  colonnade.  At  the  head  of 
the  Grand  Avenue  is  placed  the  Administra- 
tion Building,  and  on  the  north  are  the  build- 
ings for  Manufactures  and  Liberal  Arts,  for 
Electricity,  and  for  Mines  and  Mining.  West- 
ward and  a little  to  the  north  is  the  Trans- 
portation Building ; northward  again,  and 
facing  the  lagoon  with  the  wooded  island  in 
the  midst,  is  the  vast  Conservatory  devoted  to 
Horticulture  and  to  Floriculture.  North  of 
this  are  the  Women’s  Building,  the  Pavilion 
of  the  States  of  Illinois,  and  the  Art  Galleries 
with  their  annexes.  The  remainder  of  the 
park  at  this  end,  which  is  the  area  that  had 
already  been  reclaimed  by  the  Park  Com- 
missioners, is  reserved  for  the  pavilions  of  the 
various  States,  each  one  of  which  it  is  hoped 
will  be  represented.  Returning  southward  by 
the  lake  shore,  we  come  to  a large  space  that 
has  been  set  aside  for  the  official  pavilions  of 
foreign  countries,  and  here  I may  mention  that 
the  Exhibition  Executive  had  reserved  for  this 
country  the  most  advantageous  site  of  all,  the 
point  of  land  facing  the  lake,  and  immediately 
to  the  north  of  the  American  Government 
Naval  exhibit,  about  which  I shall  have  more 
to  say  presently.  North  of  the  canal  connect- ; 
ng  the  lagoon  with  the  lake  is  the  Fisheries 
Building ; and  south  of  this  canal,  extending 
to  the  north  end  of  the  Industrial  Building,  is 
a large  area  set  aside  for  the  United  States 
Government,  and  on  which  their  building  will 
be  erected.  After  this  we  arrive  at  the  Great 
Hall  of  Manufactures  and  Industrial  Arts, 
from  which  we  started. 

From  the  foregoing  brief  review  it  will  be 
realised  that  the  Exhibition  comprises  a large 
number  of  very  important  structures  ; of 
these  I have  only  enumerated  the  most  im' 
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portant,  but  in  the  following  list  all  the 
buildings  to  be  constructed  by  the  executive 
are  set  forth  in  detail,  together  with  their 
dimensions,  acreage,  and  estimated  cost : — • 


Buildings. 

Feet. 

Feet. 

Acres. 

£ 

Mines  and  Mining  .. 

350 

by 

700 

5-6 

52,000 

Liberal  Arts 

787 

by 

1687 

30*5 

200,000 

Horticulture 

250 

by 

IOOO 

5*8 

60,000 

Electricity 

345 

by 

700 

5*5 

73,000 

Women’s  

200 

by 

400 

i*8 

24,000 

Transportation 

250 

by 

960 

5*5 

56,000 

Administration 

260 

by 

260 

i*6 

90,000 

Fisheries  

163 

by 

3^3 

1*04 

Annexes 

135 

diam. 

0*8 

40,000 

Agriculture  

500 

by 

800 

9*2 

Annexe 

328 

by 

500 

3-8 

108,000 

Assembly  Hall 

450 

by 

500 

5‘2 

40,000 

Machinery 

500 

by 

800 

9*8 

Annex  

490 

by 

551 

6*2 

240,000 

Power  House  

80 

by 

600 

IT 

Fine  Arts 

320 

by 

500 

37 

Annexes 

123 

by 

200 

IT 

100,000 

Forestry 

200 

by 

500 

2*3 

20,000 

Sawmill 

125 

by 

300 

0*9 

7,000 

Dairy 

95 

by 

200 

o-5 

6,000 

Live  Stock  

53 

by 

330 

i-3 

Live  Stock  Sheds  . . 

40*0 

30,000 

Casino  

175 

by 

300 

1*2 

30,000 

Totals 144*8  1,176,000 


In  addition  to  the  foregoing,  there  is  the 
United  States  Government  Pavilion,  350  feet 
by  420  feet,  covering  an  area  of  3*4  acres,  and 
to  cost  ;£8o,ooo ; and  the  model  battleship  of 
the  Navy  Department,  348  feet  long  by  69*25 
feet  wide,  and  occupying  *2  acres  in  the  lake  ; 
this  exhibit  will  cost  about  £ 20,000 . Finally, 
there  is  the  Illinois  State  Building  of  160  feet 
by  450  feet,  or  17  acres,  and  which  is  to  cost 
^50, 000.  It  should  be  mentioned  that  the  sum 
of  £30,000  debited  to  the  Casino  (and  which 
will  probably  be  abandoned)  in  the  above  list 
includes  the  cost  of  the  pier  which  has  been 
already  referred  to.  Of  the  principal  buildings 
there  will  therefore  be  150*1  acres,  the  esti- 
mated cost  of  which  is  ^1,326, 000.  But 
besides  these  there  will  no  doubt  be  several 
others,  to  say  nothing  of  annexes ; amongst 
them  a large  Music  Pavilion  and  a Press 
Building  are  already  being  designed,  and  the 
very  lowest  estimate  which  the  Grounds  and 
Buildings  Committee  is  justified  in  advancing 
is  no  less  than  ,£1,459,000.  It  is  impossible  to 
say  at  present  how  many  State  pavilions  and 
buildings  erected  by  foreign  nations  there  will 
be  in  Jackson-park  ; the  most  moderate  esti- 
mate places  them  at  about  eighty. 

It  will  be  interesting  to  compare  the  size  of  the 


Columbian  Exhibition  with  that  held  in  Paris 
in  1889.  Leaving  out  Washington-park,  which 
is  at  the  disposal  of  the  Executive,  but  which 
probably  will  not  be  used,  Jackson-park  and 
the  Midway  Pleasance  make  up  altogether  an 
acreage  of  660.  The  Champ  de  Mars,  the 
Trocadero,  the  Esplanade  des  Invalides,  and 
the  quays,  were  together  173  acres,  so  that  in- 
cluding the  harbour,  which  may  be  fairly 
reckoned  as  a part  of  the  Exhibition  grounds, 
the  size  of  the  World’s  Fair  of  1893  will  be 
four  times  as  great  as  that  of  the  Exhibition  of 
1889.  We  have  seen  that  the  principal  build- 
ings at  Chicago  will  occupy  a space  of  150 
acres  ; those  of  Paris  covered  55  acres.  Most 
of  you  will  have  a lively  recollection  of  the 
fatigue  inseparable  from  a thorough  explora- 
tion of  the  Paris  Exhibition,  and  you  will 
therefore  realise  the  necessity  that  will  exist  in 
Chicago  for  a complete  system  of  passenger 
transit  throughout  the  grounds  ; I believe  that 
I may  safely  assure  you  the  arrangements  in 
this  respect  will  be  very  ample  and  varied.  I 
may  now  proceed  to  describe  very  briefly  the 
leading  characteristics  of  the  principal  build- 
ings. 

IV. — The  Agricultural  Building. 

The  Agricultural  Building  is  of  about  the 
same  dimensions  as  the  adjacent  Machinery 
Hall — 500  feet  by  800  feet — and  covers  an  area 
of  9*2  acres.  Its  architecture  is  strictly 
classic,  and  harmonises  well  with  the  rest  of 
the  buildings  facing  on  the  Grand- Avenue.  Its 
general  cornice  line  is  65  feet  above  the  ground 
level,  and  its  chief  features  are  large  corner 
pavilions  and  central  entrances  connected  all 
round  by  a lofty  colonnade.  In  the  centre  of 
the  building  will  be  a rotunda  100  feet  in 
diameter,  and  130  feet  high,  and  the  exterior 
will  be  enriched  by  statuary  placed  at  all  the 
salient  points.  As  at  present  designed,  the 
interior  of  this  building  is  not  of  a striking 
character,  as  it  is  divided  into  a large  number 
of  small  galleries.  I am  given  to  understand, 
however,  that  this  arrangement  is  not  definite. 
Adjoining  the  Agricultural  Building  are  several 
others  : an  annexe,  328  feet  by  500  feet,  to  re- 
ceive overflow  exhibits  ; a sawmill,  nearly  an 
acre  in  extent ; and  a Forestry  Building  of  2\ 
acres. 

The  names  of  these  buildings  indicate  their 
purpose,  as  also  does  that  of  a dairy,  half  an 
acre  in  extent,  and  in  which  it  is  intended  that 
all  the  most  advanced  appliances  and  methods 
of  American  dairy  farming  shall  be  exhibited. 
South  of  the  Agricultural  Building  are  the 
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yards  and  sheds  for  live  stock,  the  latter  cover- 
ing no  less  than  40  acres ; while  the  whole 
space  devoted  to  this  section  of  the  Exhibition 
will  be  at  least  60  acres.  There  can  be  no 
doubt  that,  to  the  large  majority  of  inhabitants 
of  that  vast  district  devoted  to  cattle  raising, 
of  which  Chicago  may  be  considered  the 
metropolis,  this  section  of  the  Exhibition  will 
be  of  special  importance.  I am  informed 
that  the  closest  attention  is  paid — by  those  in- 
terested in  this  industry  in  America— to  the 
cattle  breeding  of  this  country ; and  that  the 
export  of  pedigree  cattle  in  the  United  States 
is  a very  large  one.  If  this  be  so,  the  stock  - 
yard  section  should  also  be  specially  interest- 
ing to  our  own  cattle  raisers  ; and  official  assur- 
ance has  been  given  that  every  possible  facility 
to  intending  exhibitors  in  this  section  by  the 
Transportation  Committee.  It  should  be  re- 
membered that  pedigree  stock  is  imported 
free  into  the  United  States.  Messrs.  McKim, 
Meade,  and  White,  of  New  York,  are  the 
architects  for  this  building  and  annexes. 

V. — The  Machinery  Hall. 

The  Machinery  Hall  is  500  feet  wide  and  850 
feet  long ; with  its  annexes  it  is  to  cover  an 
area  of  about  17  acres.  At  one  end  and  con- 
nected with  it  is  an  annexe  500  feet  wide  and  550 
feet  long.  The  position  of  this  very  important 
building  is  shown  on  the  plan,  where  it  will  be 
seen  that  its  principal  facade  faces  on  the 
Grand  Avenue ; it  is  this  fagade  upon  which 
the  chief  architectural  detail  is  concentrated. 
Beyond  it  and  at  the  head  of  the  short  canal 
branching  from  the  basin,  the  fagade  of  the 
Machinery  Hall  is  connected  with  a colonnade 
that  adds  greatly  to  the  imposing  effect,  and 
at  the  same  time  serves  as  a screen  to  separate 
the  stock  yards  of  the  Exhibition  from  the  rest 
of  the  grounds.  This  colonnade,  which  is 
of  considerable  extent,  is  carried  as  far  as  the 
Agricultural  Hall,  so  that  the  visitors  can  pass 
from  one  to  the  other  without  being  exposed  to 
the  weather.  The  general  scheme  of  the  main 
building  of  the  Machinery  Hall  behind  the 
ornamental  exterior  is  rectangular,  and  the 
vast  space  is  divided  into  three  galleries,  each 
about  130  feet  span  ; there  will,  therefore,  be 
no  very  extensive  engineering  work  in  this 
building.  In  the  centre  of  the  hall  the  three 
galleries  just  referred  to  will  be  crossed  by  a 
transept  of  about  the  same  width,  and  the 
intersections  are  marked  by  the  construction 
of  three  domes.  At  each  corner  is  a large 
pavilion  with  a domed  roof;  entrances  to  the 
building  will  be  provided  in  each  of  these 


pavilions,  but  the  main  portals  will  be  on  the 
north  and  east  sides  where  the  classic  porticoes 
will  be  placed ; these  porticoes  will  be  flanked 
by  towers  200  feet  in  height.  Between  the 
corner  pavilions  and  the  central  entrances  on 
the  north  and  east  sides,  the  exterior  will  con- 
sist of  open  loggias  or  colonnades  two  stories 
in  height  and  with  internal  galleries  ; these 
are  covered  by  a flat  roof.  A similar  flat  roof 
covers  the  outer  part  of  the  building  on  the 
south  and  west  sides,  but  as  these  sides  will 
not  be  so  much  exposed,  elaborate  architectural 
effect  is  dispensed  with.  The  building  will  be 
lighted  by  skylights  over  the  flat  roofs,  and  by 
raised  lanterns  at  the  top  of  the  main  arched 
galleries  ; the  greater  portion  of  the  domes 
will  also  be  glazed.  Most  of  the  framing  of 
this  building  will  be  of  steel,  though  all  the 
skeleton  of  the  exterior  is  of  timber  very 
cleverly  arranged  and  covered  with  cement 
and  “ staff,”  in  the  same  way  as  all  the 
decorative  effects  of  a similar  nature  are  ob- 
tained throughout  the  Exhibition.  The  founda- 
tions, however,  are  of  wood,  designed  on  the 
same  lines  as  those  already  referred  to  when  I 
was  speaking  about  the  great  buildings  of  the 
city.  Only  as  the  structures  at  Jackson-park 
are  temporary,  it  was  not  considered  necessary 
to  incur  the  considerable  cost  of  iron  and  con- 
crete platforms,  but  precisely  the  same  method 
of  distributing  the  weights  has  been  adopted 
except  in  those  cases  where  the  uncertain 
nature  of  the  ground  rendered  piling  a neces- 
sity. Extensive  galleries  will  be  erected  around 
the  interior  of  the  building  at  the  same  height 
above  the  ground  as  the  galleries  of  the  loggias 
before  mentioned ; they  will  be  reached  by 
eight  main  staircases  and  a number  of  sub- 
sidiary ones,  as  well  as  by  elevators.  The 
annexe  to  the  Machinery  Hall  will  be  built 
largely  of  wood,  and  will  have  no  pretension  to 
architectural  elaboration.  On  the  south  side 
of  the  main  building  a boiler-house  will  be 
erected,  80  feet  wide  and  600  feet  long.  In 
this  building  will  be  generated  all  the  steam 
required  for  the  great  power  station  that  is  to 
furnish  the  Exhibition  and  grounds  with  the 
necessary  energy,  calculated  at  present  at 
25,000  horse-power.  The  engines  by  which  this 
force  is  to  be  generated  will  be  placed  together 
within  the  Machinery  Hall,  a sufficient  area 
on  the  south  side  being  reserved  for  that 
purpose.  It  is  intended  that  both  engines 
and  boilers,  with  all  the  auxiliary  machinery, 
should  constitute  exhibits,  and  as  this  is  a 
point  upon  which  some  of  our  manufacturers 
will  certainly  feel  considerable  interest,  I repro- 
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duce  here  the  official  information  as  to  the 
terms  on  which  steam-engine  exhibits,  intended 
to  form  a part  of  this  power  station,  will  be 
received.  “ Engines  aggregating  25,000  indi- 
cated horse-power  will  be  required.  These 
must  all  be  compound,  either  cross  or  tandem, 
horizontal  or  vertical,  or  triple-expansion. 
These  engines  may  be  of  any  automatic  type, 
high  or  low  speed,  and  must  be  condensing, 
manufacturers  to  furnish  condensers.  Steam 
pressures  will  be  of  125  lb.,  150  lb.,  and  200 lb. 
per  square  inch  ; either  pressure  may  be  used 
at  the  option  of  the  exhibitor.  The  work  to  be 
done  will  be  generating  electricity  either  for 
arc  or  incandescent  lighting,  power  transmis- 
sion, or  driving  line  shafting.  No  engine  shall 
be  of  a smaller  capacity  than  150,  nor  of  a 
greater  than  1,000  horse-power.  If  it  is  desired 
to  drive  line  shafting,  engines  should  be  of  low 
speed  and  capable  of  working  up  to  325  horse- 
power, with  an  economical  working  load  of  160 
horse-power.  For  operating  dynamos  they 
may  be  of  any  type,  and  capable  of  developing 
from  150  to  1,000  horse-power.  The  basis  on 
which  engines  will  be  accepted  will  be  as 
follows  Such  engines  are  to  be  consigned  by 
the  manufacturers  to  the  World’s  Columbian 
Exposition,  and  will  be  placed  upon  foundations 
free  of  all  cost  to  the  executive,  which  will 
prepare  foundations  of  concrete,  according  to 
drawings  furnished  by  the  manufacturer,  will 
make  all  steam  and  water  connections,  main- 
tain, operate,  and  furnish  all  supplies,  such  as 
oil  and  waste,  during  the  Exposition;  the 
manufacturer  to  remove  the  engine  at  the  end. 

“ The  engines  will  remain  the  property  of 
the  exhibitor,  and  will  be  considered  as  ex- 
hibits in  operation.  Exhibitors  will  be  required 
to  furnish  operating  engineers,  whose  wages 
will  be  paid  by  the  Executive,  and  who  will  be 
subject  to  the  direction  at  all  times  of  the 
Chief  of  Construction.  Such  manufacturers  as 
decide  to  exhibit  engines  under  the  above  con- 
ditions should  make  application  without  loss 
of  time  to  their  respective  commissions.” 

This  very  large  power  station  will  be  utilised 
not  only  for  transmission  of  machinery  in 
motion  in  the  Machinery  Hall,  but  for  distri- 
buting current  throughout  the  various  buildings 
and  grounds,  for  power,  lighting,  and  other 
purposes.  It  should  be  mentioned  in  this 
place  that  it  is  the  present  intention  of  the 
Executive  to  introduce  a complete  novelty  for 
driving  machinery  in  motion.  The  great  suc- 
cess that  has  attended  the  distribution  of 
energy  by  compressed  air  on  the  Popp  system 
in  Paris,  has  encouraged  the  Executive  to 


employ  this  means  of  operating  the  machinery 
in  motion.  The  advantages  attending  this 
innovation  will  be  very  great ; not  only  can 
cold  air  machines  and  refrigerating  machinery 
be  supplied  direct,  but  the  Machinery  Hall  will 
be  kept  cool — a very  important  consideration 
during  the  summer.  Besides  this  all  the  many 
annoyances  to  exhibitors  and  visitors  arising 
from  leaking  steam  pipes  and  defective  joints 
will  be  avoided ; leakage  will  be  an  advantage 
instead  of  an  inconvenience  (except  as  regards 
loss  of  power),  and  a great  complication  in  the 
mains  beneath  the  flooring  will  be  avoided. 

If  this  project  is  put  into  execution,  a large 
amount  of  air-compressing  machinery  will  be 
required ; this  will  be  treated  by  the  Executive 
much  in  the  same  manner  as  the  engines 
already  referred  to  above. 

Returning  to  the  power  station,  it  will  be 
realised  that  the  greater  part  of  the  25,000 
horse -power  will  be  required  to  drive  electric 
current  generators,  which  will  also  be  exhibits. 
A very  elaborate  system  of  underground  mains 
will  be  laid  in  tunnels  constructed  so  as  to 
reach  all  the  buildings  requiring  light  or 
power,  and  every  part  of  the  grounds.  A 
circular  electric  elevated  railway  will  be  con- 
structed so  as  to  include  the  principal  buildings, 
and  as  on  this,  very  frequent  trains  will  be  run, 
a large  amount  of  power  will  be  consumed. 
Current  will  be  delivered  to  all  the  separate 
buildings  of  States  and  foreign  countries,  and 
such  power  (of  course  with  some  exceptions) 
as  will  be  required  to  show  machinery  in  motion 
in  various  parts  of  the  grounds  will  be  furnished 
from  the  central  station.  It  is  the  intention  of 
the  Executive,  during  the  Exhibition,  to  subject 
— if  the  exhibitors  approve — all  the  machinery 
employed  in  connection  with  the  central  station, 
to  an  elaborate  and  careful  system  of  trials,  so 
that  the  actual  and  relative  efficiences  may  be 
ascertained. 

The  Electrical  Department,  the  chief  of 
which  is  Mr.  F.  Sargent,  desires  to  give  every 
possible  encouragement  to  foreign  electrical 1 
engineers  and  contractors,  to  induce  them  to 
compete  for  the  contracts  of  laying  mains,  pro- 
viding lamps,  generators,  motors,  and  other 
plant  that  may  be  required  in  carrying  out  the 
electrical  system  of  the  Exhibition,  and  also  to 
tender  for  the  maintenance  of  such  work  during 
the  continuance  of  the  Exhibition.  Such  com- 
petition would  no  doubt  be  of  great  interest  to 
some  of  our  own  industrials,  but  I am  informed 
that  if  such  work  were  done  as  an  ordinary 
contract,  and  not  as  an  exhibit,  the  tariff 
regulations  would  make  it  difficult,  if  net  im- 
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possible,  for  any  foreign  contractor  to  compete. 
If,  therefore,  the  Exposition  authorities  desire 
such  foreign  co-operation  seriously,  it  rests 
with  them  to  meet  these  difficulties  so  as  to 
place  foreign  manufacturers  on  equal  terms 
with  those  of  the  United  States. 

The  space  reserved  for  Great  Britain  and 
her  colonies  in  the  Machinery  Hall  is  40,000 
square  feet,  about  the  same  space  which  she 
occupied  at  the  Centennial  Exposition  of  1876. 
Whether  under  the  existing  conditions  of  trade 
and  competition  with  the  United  States  it  will 
be  possible  for  us  to  occupy  this  large  area,  it 
is  too  early  to  predict ; it  must  be  borne  in 
mind  that  any  machinery  shown  in  the  Trans- 
portation, Electricity,  or  Mines  Buildings  will 
be  placed  there  at  the  expense  of  Machinery 
Hall.  Still,  I think  that  there  are  sufficient 
manufacturing  engineers  in  this  country  whose 
interests  in  the  United  States — either  actual 
or  prospective — or  with  other  countries,  are 
important  enough  to  induce  them  to  make  a 
fair,  though  perhaps  not  a representative,  dis- 
play. The  architectural  work  of  the  Machinery 
Hall  is  by  Messrs.  Peabody  and  Stearns,  of 
Boston. 

VI.— The  Administration  Building. 

The  Executive  of  the  World’s  Columbian 
Exposition  have  determined  that  the  most 
elaborate  structure  to  be  erected  on  Jack- 
son-park  shall  be  that  devoted  to  admini- 
strative purposes.  The  determination  is  com- 
mendable for  several  reasons.  In  the  first 
place  the  idea  is  novel,  and  well  chosen  novelty 
on  the  heroic  scale  is  most  desirable  in  inter- 
national exhibition  design.  The  Paris  Ex- 
hibition of  1889  will  long  be  remembered  by 
many  millions,  chiefly  on  account  of  the  Eiffel 
Tower  ; the  popular  souvenir  of  the  Columbian 
Exposition  of  1893  will  undoubtedly  be  its  Ad- 
ministration Building.  Occupying  a superb 
site,  the  most  conspicuous  upon  the  grounds, 
it  will  prove  a triumphant  answer  to  those  pre- 
judiced and  Transatlantic  critics  who  have 
persistently  declared  that  nothing  good  can 
come  out  of  Chicago.  It  is  true  that  New 
York  may  claim  the  credit  of  the  design,  for 
with  broad-minded  policy,  the  Executive  had 
recourse  to  the  architect  they  considered  best 
able  to  carry  out  the  conception,  regardless  of 
possible  local  opposition.  But  the  idea  belongs 
to  Chicago,  and  the  money  by  which  it  will  be 
carried  out  is  furnished  by  Chicago. 

Approaching  in  dimensions,  and,  in  some 
opinions,  surpassing  in  architectural  beauty 
the  Capitol  at  Washington,  the  Administra 


tion  Building  will  form  a fitting  monument 
to  the  energy  of  the  city  to  whom  the  re- 
sponsibility of  holding  the  celebration  was 
intrusted.  And  in  this  probably  lies  the 
peculiar  fitness  of  erecting  this  building,  that 
it  may  serve  as  an  unmistakable  proof  of  the 
appreciation  by  Chicago  of  the  honour 
rendered  to  her  by  the  nation,  and  enable  her 
to  receive  the  representatives  from  all  parts  of 
the  United  States  (as  well  as  from  all  parts  of 
the  world)  in  a palace  such  as  has  never  been 
before  seen  at  any  exhibition.  The  pity  is, 
that  so  great  an  expenditure  having  been 
incurred  in  giving  form  to  the  ideas  of  the 
architect,  it  should  be  useful  for  only  a few 
months,  and  that  it  should  partake  of  the 
transitory  character  of  all  other  buildings  upon 
Jackson-park. 

The  Administration  Building  will  be  placed 
at  the  western  end  of  the  Grand  Avenue.  It 
is  rectangular  in  plan,  and  the  main  facade 
faces  eastward.  The  building  measures  260 
feet  6 inches  on  each  side.  The  lower  portion, 
which  serves  as  a base  for  the  dome,  is  made 
up  of  four  pavilions,  each  four  stories  in  height, 
and  separated  from  one  another  on  each  side 
by  the  great  entrances. 

The  roof  of  these  pavilions  is  flat,  and  all 
four  are  connected  by  exterior  galleries,  form- 
ing  together  an  extensive  promenade  for  visi- 
tors. The  pavilions  measure  84  feet  on  a 
side,  leaving  a space  of  92  feet  between,  the 
centre  of  which  is  occupied  by  a round-headed 
gateway,  The  entrances  to  the  pavilions  are 
within  the  rotunda,  arranged  symmetrically 
around  the  circular  space  beneath  the  dome. 
The  same  entrances  give  access  to  the  stair- 
ways leading  to  the  promenades  around  the 
dome.  Separate  staircases  are,  of  course, 
provided  for  the  different  offices.  These  stair- 
ways are  approached  by  a hall  or  vestibule 
30  feet  square.  In  each  vestibule  are  two 
large  elevators,  that  will  not  only  serve  the 
offices,  but  will  convey  visitors  to  the  prome- 
nade above,  and  to  the  higher  gallery  running 
around  the  springing  of  the  dome.  The  pavi- 
lion will  contain  the  offices  of  the  President  of 
the  United  States  Commission  and  those  of 
the  Director-General  : the  fire  and  police 
departments,  and  the  offices  of  the  secretary 
and  clerks  of  the  Executive  Board,  the  offices 
of  Public  Comfort,  the  Bureau  of  Publicity, 
and  a restaurant,  the  Ambulanse  Department, 
the  Foreign  Department,  Information,  &c. 
Besides  this,  there  will  be  committee-rooms 
and  board-rooms,  a bank,  and  all  the  various 
accommodation  required  for  administrative 
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purposes.  Although  these  pavilions  are  divided 
into  four  storeys,  no  such  arrangement  is 
indicated  on  the  exterior  of  the  building,  which 
is  designed  in  one  scheme  of  Doric  architec- 
ture, to  form  a base  or  plinth  surmounted  by 
a massive  balustrade,  the  piers  at  each  angle 
being  crowned  with  sculpture.  The  great  door- 
way is  also  flanked  with  sculpture,  and  statues 
about  14  feet  in  height  crown  the  piers  on 
each  side  of  the  entrances,  between  them  being 
panels  bearing  appropriate  inscriptions.  The 
second  stage  of  the  building  that  constitutes 
the  actual  base  of  the  dome  is  about  70  feet  in 
height  and  octagonal  in  plan ; it  carries  up 
the  central  portion  of  the  building  from  the 
ground  floor.  The  architecture  is  Ionic,  and 
the  chief  feature  is  a pavilion  at  each  corner 
surmounted  by  a small  dome,  and  with  groups 
of  statuary  over  every  pier.  These  pavilions 
are  connected,  on  the  four  sides,  with  an  open 
colonnade  20  feet  in  width  and  40  feet  high ; 
the  columns  will  be  four  feet  in  diameter ; 
this  colonnade  will  serve  as  a public  covered 
promenade.  From  this  stage  rises  the  dome,  at 
first — for  a height  of  30  feet — with  vertical  sides 
and  octagonal  in  shape.  This  part  is  divided 
into  panels,  three  on  each  face,  the  panels 
being  filled  with  medallions  bearing  famous 
names.  Above  the  mouldings  over  these 
panels  is  a second  set  of  panels,  enriched  with 
garlands,  and  at  each  angle  of  the  octagon 
with  sculptured  eagles.  From  this  level  the 
dome,  120  feet  in  diameter,  curves  till  it 
reaches  a height  of  264  feet  from  the  ground, 
the  distance  between  the  heavily  moulded 
ribs  corresponding  to  that  between  the  styles 
beneath.  The  spaces  between  these  ribs, 
nearly  to  the  top  of  the  dome,  are  to  be  filled 
in  with  burnished  metal,  and  the  dome  is  sur- 
mounted with  a skylight.  Gilding  and  rich 
colour  will  be  lavished  on  this  part  of  the 
building  to  emphasize  the  effect  sought  to  be 
produced,  that  the  Administration  Building  is 
the  central  and  most  important  part  of  the 
Exhibition,  although  of  itself  it  contains  no 
exhibit,  and  constitutes  one  only  in  the  sense 
that  it  will  show  how  far  the  science  of  archi- 
tecture has  developed  in  1893.  The  architect 
of  this  splendid  building  is  Mr.  Richard  M. 
Hunt,  New  York,  President  of  the  American 
Institute  of  Architects. 

VII. — The  Liberal  Arts  Building. 

The  Liberal  Arts  Building,  with  an  area  of 
30^  acres,  will  be  essentially  the  monumental 
palace  of  the  Exhibition.  Its  architectural 
features,  especially  those  of  the  south  facade 


facing  on  the  Grand  Avenue,  are  very  elabor- 
ate ; this  part  of  the  work  was  designed  by 
Mr.  George  B.  Post,  of  New  York.  The  maia 
entrance  will  be  at  the  southern  end,  but  there 
will  be  great  portals  on  each  side  midway  of 
the  length,  and  a colonnade  runs  around  the 
building.  Originally  it  was  intended  that  a* 
series  of  comparatively  narrow  roofs  within  the 
external  architectural  decoration,  should  inclose 
on  all  sides  a great  inner  court  broken  in  the 
centre  by  a dome  370  feet  in  diameter.  It  was,, 
however,  soon  realised  that  the  space  occupied 
by  these  inner  courts  could  not  be  spared,  and 
the  whole  area  will  now  be  roofed  in  by  a single 
span  368  feet  wide  and  208  feet  in  height,  the 
narrow  surrounding  galleries  being  retained  as 
in  the  original  design.  The  great  span  is  the 
same  as  that  of  the  Machinery  Hall  at  the 
Paris  Exhibition  of  1889  ; it  is,  however,  61  feet 
higher,  and  the  building  is  of  considerably 
greater  length . It  has  been  designed  by  Mr~ 
Shankland,  one  of  the  chief  engineers  in  Mr. 
Burnham’s  department.  It  may  be  interesting 
to  mention  that  the  entire  width  of  the  Exhi- 
bition of  1851  was  less  than  that  of  this  build- 
ing, and  its  maximum  height  was  only  half  as 
great.  The  side  galleries,  which  inclose  the 
great  central  gallery  are  three  in  number  on 
each  side,  and  respectively  52  feet  3 inches,. 
107  feet  9 inches,  and  46  feet  in  width  ; the 
clear  height  of  the  largest  of  these  spans  will 
be  97  feet.  An  upper  gallery,  25  feet  above 
the  ground,  will  be  constructed  throughout  the 
whole  length  of  the  smaller  spans,  so  that  a. 
large  additional  amount  of  floor  space  will  be 
available.  Between  the  great  girders  of  the 
central  roof,  galleries  will  also  be  placed,, 
25  feet  above  the  ground,  and  projecting  into- 
the  hall,  from  which  visitors  may  obtain  a 
good  view  of  the  Great  Gallery  and  its  varied? 
contents  from  a commanding  position.  It  is 
in  this  building  that  the  largest  and  most  im- 
portant space,  amounting  to  120,000  square 
feet,  has  been  allotted  to  Great  Britain  and 
her  principal  colonies.  The  greatest  liberality 
has  been  shown  by  the  Exposition  Executive 
with  regard  to  the  arrangement  of  exhibits  by 
foreign  nations  within  their  respective  sections- 
It  was  the  intention  of  the  classification  com- 
mittee that  all  objects  exhibited  should  be 
arranged  according  to  their  character  and  not 
by  nationalities ; but  this  obviously  inconve- 
nient arrangement  has  been  set  aside,  and 
Great  Britain  will  be  at  liberty  to  arrange  all1 
her  industrial  exhibits  within  her  own  section, 
following  of  course  the  general  classification 
that  has  been  laid  down.  If,  therefore,  it 
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should  unfortunately  happen  that  the  co- 
operation of  this  country  is  not  so  extensive  as 
we  hope,  we  shall  be  represented  in  only  three 
or  four  groups— chiefly  those  relating  to  In- 
dustries, the  Fine  Arts,  and  Machinery.  At 
the  same  time  space  has  been  reserved  tor  us 
in  all  of  the  principal  buildings,  so  that,  if 
necessary,  British  exhibits  will  be  distributed 
throughout  the  main  buildings,  always,  how- 
ever, being  grouped  within  the  space  allotted, 
so  as  to  make  a number  of  important  groups. 

The  classification  of  exhibits  within  the 
Manufactures  and  Liberal  Arts  Building  is  so 
wide  and  varied  that  it  must  include  a number 
of  objects  which  are  specialities  in  this  country, 
and  which  may  be  shown  greatly  to  the  profit 
of  manufacturers  even  as  regards  sales  in  the 
United  States.  Furniture,  glass  and  china, 
art  metal  work,  tissues  of  various  kinds, 
travelling  equipments  to  a limited  extent, 
hardware,  and  cutlery,  and  in  short  all  the 
large  class  of  goods  which  Americans  pur- 
chase in  this  country  should  meet  with  a large 
demand. 

A passing  reference  may  be  made  to  a 
strictly  non-commercial  class  of  exhibits  which 
will  be  collected  in  this  building,  that  relating 
to  ethnology  and  anthropology  ; this  section 
will  be  under  the  charge  of  Professor  Putnam, 
and  it  is  to  be  hoped  that  the  valuable  collec- 
tion which  he  is  making  will  be  supplemented 
by  large  contributions  from  Europe.  A de- 
tailed reference  is  made  to  it  later. 

VIII. — The  Electricity  Building. 

The  Electricity  Building  covers  an  area  of 

250.000  square  feet,  and  is  estimated  to  cost 

130.000  dols.  The  architects  are  Messrs.  Van 
Blunt  and  Howe,  of  Kansas  City,  and  the  de- 
sign appears  not  only  admirably  adapted  for 
its  purpose,  but  sufficiently  well  proportioned 
and  ornamental  to  take  a front  rank  among 
the  many  splendid  buildings  on  Jackson-park. 
The  main  entrance  to  the  building  faces  on 
the  great  central  avenue,  near  the  Administra- 
tion Building.  The  principal  architectural 
feature  at  this  end  of  the  building  is  a portico 
and  colonnade  extending  for  the  whole  width  on 
each  side  of  the  monumental  entrance,  over 
which  are  inscribed  a series  of  names  famous 
in  the  annals  of  electrical  science.  The  main 
tower  at  this  end  reaches  an  elevation  of 
about  200  feet,  those  at  the  sides  being  some- 
what shorter  and  of  more  slender  proportion. 
Except  for  the  two  large  bays  at  the  back  of 
the  building,  the  plan  is  rectangular,  the 
length  being  690  feet,  and  the  width  345  feet. 


The  centre  of  the  building  is  occupied  by  a 
large  hall,  running  from  end  to  end,  and 
about  1 15  feet  span,  flanked  by  a double  row 
of  columns  and  aisles  70  feet  in  width.  Im- 
portant entrances  will  occupy  the  centre  of  the 
building  on  each  side,  and  access  is  gained  to 
the  galleries  by  broad  stairways  occupying  the 
middle  of  the  building.  The  end  bays  will  be 
glazed  so  as  to  afford  as  much  light  as  possi- 
ble. Large  as  are  the  dimensions  of  this 
building,  it  may  be  confidently  expected  that 
they  will  be  insufficient  to  accommodate  the 
exhibit.  Electricity  and  its  practical  applica- 
tions will  be  one  of  the  largest  and  most 
important  sections  of  the  Exhibition,  and 
during  the  next  two  years  there  will,  doubtless, 
be  many  new  developments  not  yet  brought 
into  a practical  form.  In  connection  with  this 
building,  some  general  particulars  of  the 
scheme  of  electric  lighting  at  Jackson-park 
may  be  given.  The  plans  have  been  elaborated 
by  the  chief  electrical  engineer,  Mr.  Sergeant, 
and  his  proposals  have  been  accepted  by  th  - 
committees  on  electricity,  on  the  grounds  and 
buildings  ; and  by  Mr.  Burnham,  the  chief  of 
construction.  As  upon  every  other  point,  so 
in  this  matter  of  illuminations,  the  Executive 
appear  determined  to  surpass  all  that  has 
been  hitherto  attempted  in  this  direction  at 
international  exhibitions.  In  1889  only  three 
of  the  main  buildings  were  opened  at  night  to 
the  public  and  furnished  with  electric  light. 
It  has  now  been  decided  that  complete 
arrangements  shall  be  made  for  lighting  every 
one  of  the  great  halls  at  Jackson-park  as 
well  as  the  extensive  grounds.  The  scheme 
elaborated  up  to  date  refers  to  nine  of  the 
great  buildings,  and  comprises  5,180  arc 
lamps  of  2,000  candle-power  each,  and  14,700 
incandescent  lamps  of  16  candles.  Except  in 
the  Fine  Arts,  the  Administration,  and  the 
Women’s  Buildings,  arc  lights  will  be  em- 
ployed and  will  be  distributed  as  follows  : — In 
the  Machinery  Hall  there  will  be  600 ; in  the 
Agricultural  Hall,  600 ; in  the  Electric  Build- 
ing, 400 ; in  the  Mines  and  Mining  Building, 
400;  in  the  Transportation  Building,  450;  in 
the  Horticultural  Hall,  400 ; in  the  Forestry 
Building,  150 ; and  in  the  Industrial  Arts 
Building,  2,000.  As  just  stated,  there  will 
be  no  arc  lights  employed  in  the  Fine 
Arts  Buildings,  but  in  their  place  the  interior 
will  be  lighted  by  12,000  incandescent  lamps. 
The  Administration  Building  will  be  illuminated 
in  the  same  manner,  and  about  10,000  sixteen- 
candle  lamps  will  be  required  for  this  purpose. 
The  lighting  of  the  Women’s  Building  will  be 
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mixed,  and  comprise  180  arc  lamps  and  2,700 
incandescent  lamps.  In  addition  to  the  light- 
ing supplied  by  the  authorities,  any  exhibitor 
who  requires  it  will  be  able  to  obtain  current 
for  lighting  his  display,  in  any  manner  he 
thinks  fit,  conformably  with  the  lighting  regu- 
lations. It  is  presumed  that  this  current  will 
be  furnished  to  private  consumers  at  a fixed 
and  very  moderate  tariff.  The  arrangements 
for  lighting  the  grounds,  for  the  illuminated 
fountains,  for  private  lighting,  and  mis- 
cellaneous purposes,  have  not  yet  been  com- 
pleted. It  is  decided  in  principle,  however, 
that  every  one  of  the  numerous  pavilions  and 
official  buildings  will  be  abundantly  supplied 
with  electricity,  so  that  any  reasonable  amount 
of  light  can  be  obtained,  and  gas  will  be  prac- 
tically, if  not  actually,  unknown  at  Jackson- 
park  as  an  illuminant.  It  is  intended,  amongst 
other  novel  applications  of  the  electric  light, 
to  illuminate  the  harbour  inclosed  within  the 
pier  and  breakwater,  already  referred  to,  either 
wholly  or  in  part,  with  submerged  incan- 
descent lamps  so  arranged  that  the  light 
may  be  thrown  upwards  towards  the  surface 
of  the  water.  Such  an  arrangement  would  un- 
doubtedly consume  a large  amount  of  power, 
but  the  effect  would  be  very  striking  and 
attractive. 

It  should  be  merjtioned  that  already  a large 
amount  of  electric  power  is  available  on  the 
grounds,  an  extensive  installation  having  been 
completed  and  put  in  operation.  It  has  been 
ordered  by  the  Executive  that  the  contractors 
are  not  to  be  allowed  to  use  steam  power,  but 
that  they  must  work  all  their  machinery  by 
electricity  ; this  has  been  done  to  reduce  the 
risk  of  fire  during  the  progress  of  the  work. 
All  the  sawmills  set  up  for  the  Industrial 
Building  are  driven  by  this  means,  and  the 
contractors  for  the  Administration  and  Horti- 
cultural Buildings  are  already  using  a con- 
siderable amount  of  the  same  power.  There 
are  at  the  present  time  at  least  a dozen  motors 
driven  by  current  furnished  from  the  temporary 
central  station.  This  is  an  entirely  novel  ap- 
plication of  electricity  in  connection  with 
exhibition  buildings. 

A very  considerable  amount  of  current  will 
also  be  required  for  lighting  the  grounds 
through  the  long  winter  nights,  during  which 
work  will  be  carried  on  continuously  by 
different  shifts  of  men.  The  arrangements 
made  between  the  Executive  and  the  directors 
of  the  labour  unions,  limit  the  length  of  daily 
work  to  eight  hours.  By  this  means  the 
Executive  is  confident  that  they  will  carry  the 


work  forward  to  its  conclusion,  without  any 
interruption  due  to  labour  troubles. 

IX. — Mines  and  Mining  Building. 

The  Mines  and  Mining  Building,  which 
adjoins  the  Electricity  Building  on  the  north 
side  of  the  Grand  Avenue,  covers  an  area  of 
5*6  acres.  Its  architecture  harmonises  with 
the  rest  of  the  principal  structures.  It  pre- 
sents a suggestion  of  early  Italian  Rennais- 
sance,  treated  somewhat  liberally  by  the 
American  architect.  The  main  entrances,  of 
which  there  are  four— one  in  the  centre  of 
each  side— are  richly  embellished  with  sculp- 
ture, symbolical  of  the  uses  to  which  the  build- 
ing is  to  be  employed.  A large  square  pavilion 
surrounded  by  a low  dome,  marks  each  corner 
of  the  building,  and  between  the  pavilions  and 
the  several  entrances  are  richly  decorated 
arcades,  projecting  beyond  the  outer  walls, 
so  as  to  form  a loggia  on  the  ground  floor, 
and  a wide  gallery  25  feet  above.  These 
covered  galleries  are  25  feet  wide,  and  are 
each  of  them  230  feet  long ; access  to  them 
will  be  obtained  by  various  smaller  entrances. 
It  may  be  mentioned  that  the  effect  of  this 
part  of  the  building  will  be  extremely  rich,  as 
marble  facings  will  be  used  throughout  in 
great  variety.  This  marble  will  constitute 
exhibits,  and  will  have  a marketable  value 
at  the  end  of  the  Exhibition.  The  arched 
ceilings  of  the  loggia  will  be  heavily  moulded 
in  plaster,  and  will  be  highly  coloured,  to 
conform  with  the  general  scheme.  The 
fronts  of  the  building  are  65  feet  in  height 
to  the  top  of  the  cornice,  while  the  main 
central  entrances  reach  a height  of  90  feet. 
The  same  scheme  of  treatment,  though 
carried  out  in  a somewhat  similar  manner,  is 
applied  to  the  longer  sides  of  the  structure.  In 
plan  the  Mines  Building  is  rectangular;  it 
will  comprise  a main  hall  115  feet  wide  and 
nearly  100  feet  in  height ; on  each  side  will  be 
an  aisle  57  feet  6 inches  wide  and  50  feet  high. 
The  whole  of  this  will  be  constructed  in  steel 
in  a bold  and  somewhat  novel  manner.  Around 
the  main  hall  runs  a wooden  structure  60  feet 
in  width  and  60  feet  high ; a gallery,  the 
height  of  which  corresponds  with  that  of  the 
gallery  over  the  loggia,  will  run  around  all  four 
sides  of  the  building,  thus  inclosing  the  main 
hall.  Access  to  the  galleries  may  be  obtained 
by  broad  stairways  placed  on  each  side  of  the 
entrances.  This  building,  which,  as  has 
already  been  said,  presents  some  striking  ori- 
ginality, was  designed  by  Mr.  S.  S.  Beman,  of 
Chicago;  its  estimated  cost  is  ^52,000.  There 
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can  be  no  doubt  that  the  contents  of  this  build- 
ing, so  far  as  the  United  States  exhibits  are 
concerned,  will  be  of  the  highest  possible 
interest.  Within  it  will  be  grouped  all  varie- 
ties of  raw  mineral  products ; of  metals 
obtained  from  the  ores  ; manufactured  metals; 
mining  and  metallurgical  machinery ; every- 
thing, in  short,  that  will  serve  to  illustrate  the 
vast  industries  of  mining  and  of  metallurgy. 
The  United  States  is  so  rich  in  natural  mineral 
resources  of  almost  every  kind,  and  its  require- 
ments are  so  large  and  varied,  that  the  mining 
and  metallurgical  industries  have  been  deve- 
loped to  a remarkably  high  degree.  More 
than  this,  as  the  natures  of  similar  ores  differ 
widely  in  various  parts  of  the  country,  and  as 
the  conditions  under  which  they  can  be 
obtained  and  converted  differ  almost  as  widely, 
it  follows  that  a great  range  of  processes  have 
been  developed  in  America,  or  adapted  from 
Europe,  and  that  if  these  are  fairly  represented 
at  Chicago,  the  most  advanced  practice  of  the 
mining  engineer  will  be  fully  illustrated.  Pro- 
bably we  may  not  have  much  to  display  with 
advantage  in  this  building ; in  some  respects 
American  practice  is  of  necessity  far  in  advance 
of  our  own  ; in  others,  commercial  reasons 
suggest  the  prudence  of  not  exhibiting  those 
of  which  this  country  makes  a speciality. 
There  is,  however,  one  point  to  which  I should 
like  to  direct  special  attention.  One  of  the 
most  interesting  exhibits  in  this  building  will 
be  a large  series  of  collections  of  ores  and 
minerals  systematically  arranged.  Almost 
-every  metalliferous  State  in  the  Union  possesses 
■complete  and  carefully  arranged  collections  of 
this  nature,  and  these  combined  will  illustrate 
the  mineral  resource  of  the  country.  It  is 
earnestly  desired  by  the  chief  of  this  depart- 
ment to  add  similar  collections  from  different 
parts  of  the  world,  which  would  be  carefully 
guarded,  and  every  possible  assistance  guaran- 
teed to  the  lenders. 

According  to  the  general  scheme  of  the 
Columbian  Exposition,  and  under  the  classi- 
fication provided  for  the  installation,  many 
branches  of  the  mining  industry,  heretofore 
incorporated  in  other  departments,  will  be 
placed  in  their  legitimate  positions  in  the 
Mining  Building,  so  that,  when  the  exhibits 
shall  have  been  properly  collected,  classified, 
and  arranged,  the  department  will  be  a com- 
prehensive and  complete  exposition  of  all  the 
great  mineral  treasures  of  the  earth,  and  the 
methods  employed  in  their  search,  treatment, 
and  use. 

An  inspection  of  the  classification  of  Depart- 


ment 11  E ” — Mines  and  Mining — gives  some 
idea  of  the  variety  of  exhibits  included.  The 
raw  materials  and  the  natural  products  to  be 
exhibited  in  the  Mining  Department  will  con- 
stitute the  basis  of  every  other  exhibit  made, 
except  those  of  Agriculture  and  Horticulture. 
The  groundwork  of  all  the  arts,  sciences,  and 
mechanical  industries  will  be  comprised  within 
the  walls  of  the  structure  dedicated  to  Mines, 
Mining,  and  Metallurgy.  All  of  the  precious 
minerals,  and  minerals,  precious  stones, 
mineral  fuel,  building  stones  and  marbles, 
clays  and  sands,  salts  and  pigments,  as  well  as 
the  machinery,  implements,  and  appliances 
employed  in  their  conversion  to  use,  will  be 
fully  represented. 

The  subject  of  coal  will  be  treated  on  very 
broad  lines.  It  would  be  impossible  to  accept 
for  exhibition  purposes  all  the  really  meritori- 
ous specimens  that  can  be  secured  in  the 
United  States  for  the  purpose  of  demonstrat- 
ing the  coal  resources  of  that  country. 
The  treatment  will  be  comprehensive,  and 
the  display  based  upon  the  distribution  of 
the  great  coal-fields  that  are  so  conspicuous  in 
the  geology  of  the  United  States.  The  in- 
dustry is  of  gigantic  proportions,  involving 
the  investment  of  many  millions  sterling,  and 
the  employment  of  hundreds  of  thousands  of 
people.  The  display  of  coal  at  the  Exposition 
will  be  qualitative  rather  than  quantitative. 
The  different  varieties,  produced  at  different 
localities,  will  be  shown,  together  with  the 
chemical  analysis  of  each,  and  the  results  of 
tests  determining  their  economic  value  and 
adaptability  to  various  purposes.  The  coal 
resources  of  the  different  States  will  be  shown 
by  geological  maps  and  drawings  exhibiting 
the  stratification,  &c.,  which  will  render  appa- 
rent the  extent  and  accessibility  of  the  vast 
number  of  coal  beds  and  veins  "which  underlie 
the  entire  Continent. 

As  regards  iron,  efforts  will  be  made  to  have 
an  adequate  exhibit  of  that  great  branch  of 
industry.  Without  considering  the  contribu- 
tions that  will  be  made  to  this  division  by 
foreign  Governments,  the  United  States,  which 
is  now  the  first  nation  in  the  world  in  iron  pro- 
duction, will  provide  a display  of  the  greatest 
interest  and  benefit  to  the  manufacturing 
world.  The  development  of  the  iron  resources 
of  the  Southern  States  within  the  past  few 
years,  no  less  than  the  attention  which  has 
been  devoted  to  this  particular  industry  in  the 
west  during  the  same  period,  gives  a leading 
interest  to  this  product.  It  is  intended  to 
arrange  the  exhibit  with  the  fullest  apprecia- 
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tion  of  the  magnitude  and  importance  of  the 
iron  industry,  with  ample  data  as  to  the  loca- 
tion and  extent  of  the  greater  deposits,  the 
analyses  of  the  ores,  and  statistics,  not  only 
based  upon  the  operations  of  the  past,  but  in 
a degree  indicating  the  extent  to  which  they 
may  be  carried  on  in  the  future. 

Every  provision  has  been  made  for  the  in- 
stallation of  the  ores  of  the  precious  metals 
and  cabinets  of  specimens  contributed  by 
private  individuals,  associations,  and  technical 
and  mining  schools.  These  will  be  arranged 
with  minute  care  as  to  detail.  States,  indi- 
viduals, collectors,  and  colleges  in  the  United 
States  will  undoubtedly  vie  with  one  another 
in  their  endeavour  to  establish  the  superiority 
of  their  respective  collections,  or  to  demon- 
strate the  value  of  certain  mineral  districts 
or  areas.  Many  ingenious  devices  and 
designs  will  be  utilised  by  the  several  States, 
Territories,  and  countries  to  illustrate  the  mag- 
nitude of  their  auriferous  and  argentiferous 
deposits. 

The  mechanical  appliances  of  mining  pans, 
cradles,  and  rockers,  modern  and  complicated 
amalgamating,  concentrating,  and  smelting 
machinery.  Crushers,  centrifugal  quartz  mills, 
stamps,  rolls,  jigs,  frue  vanners,  concentra- 
tors, roasting  and  melting  furnaces,  reverbera- 
tory and  matte  furnaces,  bullion  cars  and  pots, 
crucibles  and  ladles — in  short,  the  entire  plant 
of  milling,  smelting,  and  refining  works  of 
different  descriptions  will  be  shown.  It  is 
intended  to  demonstrate  the  process  of  ex- 
tracting precious  metals  in  the  most  thorough 
manner.  Gold  and  silver  bearing  rock  will  be 
passed  through  the  various  stages  until  the 
pure  metal  is  exposed.  The  mining  machinery 
manufacturer  will  be  given  ample  opportunity 
to  display  the  excellencies  and  demonstrate 
the  usefulness  and  economy  of  his  machines. 

Plans  for,  and  the  best  methods  of,  equipping 
assay  offices  will  be  presented  and  illustrated. 
Melting  and  scorification  furnaces,  with 
muffles,  cupels,  &c.,  with  melting  pots  and 
fluxes  handy  for  the  production  of  the  assayer’s 
“ button,”  volumetric  and  other  test  methods, 
rolls,  and  small  crushers  for  preparing  test 
lots  of  ores,  the  most  delicate  instruments  of 
precision — these  and  the  associated  appliances 
of  metallurgy  will  be  exposed. 

Marbles,  agates,  jaspers,  onyx,  silicified 
wood,  &c.,  will  be  collected.  Numerous  ma- 
chines and  tools  for  channelling,  sawing, 
lifting,  turning,  and  polishing  granites,  sand- 
stone, marble,  &c.,  will  be  arranged  for  the 
purpose  of  demonstrating  the  facility  with 


which  great  masses  of  stone  are  transformed 
into  useful  and  ornamental  objects  and  made 
suitable  for  the  most  skilled  handicraft. 

Sands  for  the  manufacture  of  glass,  many 
coloured  clays,  and  kaolin  of  all  grades  for  the 
potter,  brickmaker.  porcelain  worker,  &c., 
polishing  substances,  whetstones,  hones,  and 
emeries,  will  be  included,  Asphalte  and 
cement  mixtures  and  artificial  stones  which 
are  adapted  for  road-making  will  be  illustrated 
in  all  the  multifarious  uses. 

Adding  to  the  colour,  effect,  and  interest  of 
the  exhibit,  will  be  variegated  heaps  of  nitrates , 
sulphates,  borates,  pigments  of  all  kinds, 
ochres  and  vermilions,  phosphates,  coprolites, 
and  every  variety  of  mineral  fertilisers.  In 
another  group  graphite,  with  the  methods  by 
which  it  is  transformed  for  use  in  the  shape  o^ 
lead  pencils,  crayons,  lubricants,  &c.,  will  be 
exposed. 

Ingots,  bars,  and  castings  of  white  alu- 
minium, with  aluminium  alloys,  will  be  found 
in  juxtaposition  with  pigs  and  bars  of  copper. 
Tin  ores  and  block  tin,  sheet  and  bar  zinc, 
ingots  of  nickel,  specimens  of  bismuth,  anti- 
mony, arsenic,  and  other  minerals  with  their 
ores  and  alloys,  will  be  systematically  arranged. 

In  the  Mining  Machinery  Section  will  be 
shown  every  species  of  apparatus,  simple  and 
complex,  employed  in  working  a mine  from 
the  lowest  level  to  the  dump.  Methods  of 
timbering,  ventilating,  and  lighting  the  various 
slopes,  levels,  and  galleries  will  be  shown  by 
examples.  Trams,  hoists,  and  automatic 
dumps,  engines  for  pumping,  rock  breakers,, 
screens,  grizzlies,  and  other  sizing  appliances 
v\  ill  be  shown.  Improved  diamond  drills,  and 
contrivances  for  loading  and  unloading  coal 
and  ores,  and  for  their  storage  ; automatic 
stevedores  for  transference  on  the  surface ; 
patent  self-emptying  cars ; wire  ropeways  with 
their  outfits  of  buckets,  &c.,  coal  tips,  steam 
shovels,  belt  conveyors,  &c.,  will  complete  the 
methods  by  which  the  mining  operations  of  the 
present  age  are  conducted. 

For  the  purpose  of  practical  study,  the  his- 
torical division  of  mining  and  metallurgy  will 
be  provided.  The  literature,  maps,  models, 
&e.,  of  the  leading  educational  institutions  of 
the  United  States  will  present  to  the  student 
in  this  department,  at  the  Columbian  Exposi- 
tion, an  opportunity  of  reviewing  the  entire 
subject  of  historical  and  statistical  mining. 
Mining  engineering  will  be  adequately  repre- 
sented by  surveys  and  plottings,  by  projections 
of  underground  work  and  models,  and  by 
literature  descriptive  of  the  methods  of  running 


«5 


JOURNAL  OF  THE  SO C IE 7V  OF  ARTS. 


_ cember  iz,  1891.]; 

TV 

shafts,  tunnels,  construction  of  mine  workings 
and  the  handling  of  ores. 

X. — The  Transportation  Building. 

The  Transportation  Building,  designed  by 
Messrs-  Adler  and  Sullivan,  of  Chicago,  is  one 
of  the  group  in  the  northern  part  of  the 
grounds.  It  is  simple  in  architectural  treat- 
ment, although  it  is  intended  to  make  the 
detail  rich  and  elaborate.  The  style  is  some- 
what Romanesque,  and  the  good  proportions, 
and  subtle  relations  of  the  several  parts  to 
•each  other,  suggest  the  methods  of  composi- 
tion followed  at  the  Ecole  des  Beaux  Arts. 
Viewed  from  the  lagoon,  the  cupola  of  the 
Transportation  Building  will  form  an  effective 
feature  south-west  of  the  quadrangle,  while 
from  the  cupola  itself,  a fine  beautiful 
•effect  of  the  entire  Exposition  will  be  seen. 
The  main  entrance  will  consist  of  an  im- 
mense single  arch  enriched  with  bas  reliefs 
and  mural  paintings ; the  entire  feature 
will  form  a rich  and  beautiful  yet  quiet 
•colour  climax,  for  it  will  be  treated  entirely  in 
gold  leaf,  and  will  be  called  the  golden  door. 
The  remainder  of  the  architectural  composi- 
tion falls  into  a just  relation  of  contrast  with 
the  highly  wrought  entrance,  and  is  quiet, 
though  very  broad  in  treatment.  It  consists 
of  a continuous  arcade  with  subordinated 
•colonnade  and  entablature.  Numerous  minor 
entrances  are  pierced  in  the  walls,  and  with 
them  are  grouped  terraces,  seats,  drinking 
fountains,  and  statues.  The  interior  of  the 
building  is  treated  much  after  the  manner  of  a 
Roman  basilica,  with  broad  nave  and  aisles. 
The  roof  is  in  three  divisions  ; the  middle  one 
rising  much  higher  than  the  others,  and  its  walls 
are  pierced  to  form  a beautiful  arcade  cleres- 
tory. The  cupola,  placed  exactly  in  the  centre 
•of  the  building,  and  rising  165  feet  above  the 
ground,  will  be  reached  by  eight  elevators, 
which  will  form  a part  of  the  Transportation 
Exhibit,  and  at  the  same  time  be  used  for  the 
conveyance  of  visitors.  The  main  building 
will  have  a length  of  960  feet,  and  be  256  feet 
•deep ; in  addition  to  this,  there  will  be  a 
series  of  annexes  of  one  storey  buildings 
•about  60  feet  wide.  A complete  system  of 
railway  tracks  will  be  made  in  and  about 
these  buildings,  and  a transfer  railway  with 
■tables  75  feet  long,  will  run  the  entire  length 
cf  the  structure  for  the  purpose  of  handling  the 
heavier  class  of  exhibits.  It  is  intended  that 
almost  every  object  which  will  illustrate  the 
work  of  transportation  will  be  grouped  within 
this  building.  The  contents  will  naturally 


divide  themselves  into  means  of  transportation 
by  land  and  water,  with  an  interesting,  but 
less  important,  section  devoted  to  aerostatics . 
It  is  desired  to  give  to  the  collection  a historic 
as  well  as  a practical  interest,  and,  for  this 
purpose,  examples  of  the  earliest  and  crudest 
forms  of  transportation  appliances  are  being 
sought  for  in  all  parts  of  the  world.  Marine 
transportation  will  have,  of  necessity,  to  be 
illustrated  chiefly  by  models  , and  it  is  hoped 
that  this  country,  which  is  so  rich  in  this  class 
of  objects,  will  be  induced  to  contribute  largely. 
The  wealth  of  ship  models  recently  collected 
at  the  Naval  Exhibition  showed  how  easy  it 
would  be  for  England  to  add  a supreme  interest 
to  the  Marine  Section  of  the  Transportation 
Building,  and  how  incomplete  the  exhibit  will 
be  without  such  co-operation.  The  English 
manufacturers  of  bicycles  and  tricycles  will 
probably  find  it  highly  profitable  to  exhibit  in 
this  section,  since  the  demand  for  these  means 
of  locomotion  in  the  United  States  is  very 
great,  and  is  constantly  increasing,  while 
the  reputation  of  our  own  makers  is  far 
ahead  of  that  of  any  foreign  manufacturers. 
Locomotives,  rolling  stock,  and  railway 
material,  could,  it  would  seem  at  first  sight, 
not  be  exhibited  with  any  view  to  commercial 
benefit,  but,  consideringthe  crowds  of  American 
visitors  who  come  to  England  every  year,  it  is 
not  impossible  that  the  interest  and  curiosity 
excited  by  the  exhibition  of  standard  English 
trains  would  divert  the  flow  of  travel  to  the 
lines  of  those  companies  which  had  been 
sufficiently  enterprising  to  make  such  a dis- 
play. If  this  should  be  done,  it  would  be 
advisable  for  railway  companies  to  complete 
their  exhibit  by  sending  sections  of  permanent 
way,  although  the  Chicago  Executive  will 
provide  any  possible  facility  for  their  con- 
venience. In  the  building  will  also  be 
exhibited  railway  signalling  apparatus,  a 
refinement  of  railroad  working  not  so  fully 
developed  in  the  United  States  as  it  should  be, 
and  in  this  direction  manufacturers  of  such 
appliances  may  find  a profitable  field.  As  far 
as  possible  all  the  exhibits  will  be  arranged  in 
groups  relating  to  transportation  in  historical 
sequence,  while  preserving  to  a large  extent  a 
division  by  nations  ; in  this  way  the  interest 
of  the  collection  will  be  largely  increased 
without  causing  any  inconvenience  to  the 
various  foreign  commissions. 

XI. — Horticultural  Building. 

Opposite  the  wooded  island  in  the  lagoon, 
will  be  erected  the  Horticultural  Building,  a 
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great  conservatory,  1,000  feet  in  length,  and 
287  feet  in  maximum  width.  The  general 
features  of  this  building  are  to  be  a central 
dome,  187  feet  in  diameter  and  113  feet  high. 
At  each  end  is  a large  rectangular  pavilion, 
and  these  wings  are  connected  with  the  central 
rotunda  by  the  main  body  of  the  building,  each 
side  of  which  is  divided  into  two  courts,  88  feet 
wide  by  270  feet  long.  The  courts  facing  the 
wooded  island  are  constructed  entirely  of  iron 
and  glass,  and  will  be  used  for  especially 
tender  plants.  The  rear  courts,  while  they 
will  receive  abundance  of  light,  are  not  entirely 
glazed  ; they  will  be  specially  adapted  for  fruit- 
growing exhibits,  which  may  require  a cool 
temperature.  A large  section  of  the  courts 
will  be  devoted  exclusively  to  the  exhibition  of 
orange  culture  in  California  and  Florida.  The 
central  dome  will  be  chiefly  given  to  palms, 
bamboos,  tree  ferns,  cacti,  eucalyptus,  &c. 
Ten  miles  of  1 J-inchpipe  will  be  required  to  heat 
the  dome  alone,  and  a still  greater  length  will 
be  wanted  for  the  high  temperature  courts. 
The  ground  floor  of  each  pavilion  will  be 
chiefly  used  for  fruit  exhibits,  collections  of 
seeds,  and  horticultural  appliances.  Broad 
galleries  will  run  around  these  pavilions 
about  twenty-five  feet  above  the  ground.  The 
greater  part  of  this  area  will  be  used  for  cafes 
and  restaurants,  and  as  the  architectural 
treatment  of  the  buildings  includes  an  ex- 
terior arcade  running  around  three  sides — - 
this  arcade  being  extended  to  the  upper 
storey  in  the  pavilions — an  additional  amount 
of  open-air  space  will  thus  be  obtained,  whence 
some  of  the  most  attractive  views  in  the  grounds 
will  be  seen.  It  is  the  intention  of  the  chiefs 
of  the  horticultural  department  to  encourage 
the  best  possible  displays  of  all  meritorious 
exhibits  in  the  various  groups  of  pomology, 
viticulture,  floriculture,  culinary  vegetables, 
seeds,  arboriculture,  methods  and  appliances 
of  horticulture,  &c.  As  the  available  space  is 
very  limited,  a careful  selection  will  be  made  of 
the  objects  accepted.  The  classification  of  this 
department  will  embrace  everything  of  profes- 
sional interest  to  horticulturists,  whether  they 
are  engaged  on  a large  or  a limited  scale,  and 
there  can  be  little  doubt  but  that  the  display 
will  give  us  as  great  an  impetus  to  the 
gardeners’  art  as  did  the  similar  but  much 
more  limited  exhibit  at  the  Centennial  Exhibi- 
tion of  1876.  Already  the  applications  for 
space  in  this  conservatory  from  the  United 
States  alone,  would  fill  the  building  several 
times  over,  and  a system  of  the  most  rigid 
selection  is  therefore  necessary.  From  Aus- 


tralia and  New  Zealand,  from  Latin  America, 
and  from  China  and  Japan,  applications  are 
already  arriving;  the  most  curious  exhibits 
from  the  last-named  country  will  be  the  dwarf 
fruit  and  other  trees,  over  a century  old  and 
not  more  than  two  feet  high.  Many  of  the 
States  and  territories  have  arranged  to  make 
a complete  herbarium  of  their  flora,  and  wax 
models  of  all  their  fruits  ; it  is  the  intention  of 
the  chiefs  of  this  department  to  make  a great 
collective  exhibit  of  these  objects. 

I think  that  there  is  every  reason  to  suppose 
that  this  section  will  receive  very  warm  and 
practical  support  from  English  horticulturists. 
Not  only  is  our  pre-eminence  in  the  art  fully 
recognised  in  the  United  States,  but  the  im- 
portation of  plants  is  not  saddled  with  the 
heavy  taxation  that  applies  to  most  other 
objects  to  that  country  ; in  fact,  all  plants 
intended  for  indoor  cultivation,  for  the  produc- 
tion of  cut  flowers  and  for  decorative  purposes, 
are  admitted  free.  In  the  same  way  many 
garden  seeds  are  equally  unencumbered,  and, 
as  will  be  seen  from  the  following  list  of  ex- 
ports for  1890,  a very  large  trade  is  done  in 
them  by  seed  producers  in  this  country  : — 

Untaxed  Exports. 


Value. 

Flower  and  other  seeds ^67,000 

Trees  and  plants 114,100 

Taxed  Exports. 

Bulbs 73’73° 

Garden  and  agricultural  seeds  . 60,400 

Plants,  See 934?  99° 


It  will  be  within  the  remembrance  of  many 
persons  who  visited  the  Centennial  Exhibition 
at  Philadelphia  in  1876,  that  the  rhodedendrorv 
displays  made  by  British  growers  gained  the 
wonder  and  admiration  of  millions  of  American 
visirors  ; this  exhibit  laid  the  foundation  for  a 
large  and  constantly  growing  trade  in  this 
particular  shrub,  and  I was  recently  informed 
by  one  of  the  chiefs  of  this  department  in 
Chicago  — • an  eminent  horticulturist  — that, 
despite  the  advance  that  has  been  made  in 
America  in  this  branch  of  culture,  we  still 
maintain  the  lead  that  we  had  nearly  twenty 
years  ago.  In  1876  there  were  less  than  a. 
thousand  nurserymen  in  the  whole  of  the 
United  States  ; this  number  has  been  increased 
more  than  fourfold  at  the  present  time,  and  the 
trade  in  America  with  cut  flowers  and  decora- 
tive plants  is  enormous.  At  the  beginning 
of  this  year  there  were  4,659  floriculture 
establishments  in  the  United  States,  with 
nearly  39,000,000  square  feet  of  glass.  The 
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value  of  these  establishments  is  about 
£ 8,000,000  sterling,  while  the  value  of 
the  plant  sales  during  1890  amounted  to 
£2, 500,000  sterling,  and  that  for  cut  flowers 
to  nearly  £3,000,000.  With  this  very  extensive 
business,  with  the  acknowledged  fact  that 
we,  as  floriculturists,  are  far  in  advance  of  the 
United  States,  and  with  the  very  favourable 
conditions  that  exist,  there  is  every  reason  to 
suppose  that  in  this  department,  at  least, 
British  exhibitors  may  go  to  Chicago  without 
the  least  doubt  as  to  the  commercial  success 
of  their  undertaking. 

Before  dismissing  the  Horticultural  Building, 
it  may  be  added  that  extensive  grounds  will 
surround  it ; that  these  grounds  will  be  laid 
out  in  the  most  elaborate  manner,  and  be 
adapted  for  flower  displays  which  will  also 
form  exhibits.  The  art  of  carpet  bedding  has 
been  carried,  according  to  our  more  sombre 
eastern  ideas,  to  theatrical  extravagance  in 
the  United  States,  and  while  one  cannot  but 
admire  the  ingenuity  which  tortures  foliage 
plants  and  brilliant  flowers  into  “ Gates  Ajar,” 
terrestrial  globes,  canoes,  sundials,  and  the 
like,  the  British  landscape  gardeners  will 
probably  be  content  with  admiration,  and 
refrain  from  imitating  these  curious  triumphs 
of  floral  decoration. 

XII, — The  Womens’  Building. 

For  the  first  time  in  the  history  of  interna- 
tional exhibitions,  a special  building  is  to  be 
devoted  exclusively  to  the  display  of  female 
art  and  industry.  In  order  that  this  idea 
should  be  carried  out  thoroughly,  it  was 
decided  a separate  building  should  be  set 
aside  for  the  purpose,  and  that  the  pavilion 
itself  should  be  the  work  of  a lady  architect. 
The  building  is  in  Italian  renaissance,  and 
covers  a rectangular  space  200  feet  by  400  feet. 
The  interior  of  this  building,  which  will  have 
spacious  galleries  running  around  the  four 
sides  at  a height  of  about  twenty-five  feet 
above  the  ground,  will  be  divided  into  a 
number  of  courts  devoted  to  different  sections 
of  industry.  Probably  the  most  useful  and 
interesting  of  these  will  be  those  relating  to 
hospital  work,  rescue  organisations,  and  the 
helping  and  care  of  children  by  systematic 
methods.  The  work  of  female  painters  will 
be  for  the  most  part  shown  in  the  Fine 
Arts  Building,  but  is  the  hope  of  the  com- 
mittee— consisting,  it  is  needless  to  say, 
wholly  of  ladies — to  have  a large  and  valuable 
art  display  in  a hall  that  has  been  arranged 
for  that  purpose  in  the  building.  Mrs.  Potter 


Palmer,  one  of  the  most  prominent  women  in 
Chicago,  is  the  president  of  the  committee ; 
she  appears  to  have  organised  this  part  of  the 
Exhibition  with  much  ability,  and  during  her 
visit  to  Europe  last  summer  she  did  admirable 
work  in  exciting  the  attention  and  assistance 
of  many  public-spirited  ladies  in  this  country 
and  on  the  continent.  It  is  therefore  pro- 
bable that  influential  committees  will  be  formed 
in  various  countries  of  Europe  to  co-operate 
with  Mrs.  Palmer,  and  that  the  display  in  this 
building  at  all  events  will  be  international  in 
the  widest  sense  of  the  word. 

I have  recently  received  from  Mrs.  Potter 
Palmer  a somewhat  detailed  description  of  the 
women’s  exhibit  scheme,  and  I present  an 
abstract  of  it  here  because  the  project  is  novel, 
andwillundoubtedlybe ofhighimportance.  The 
Board  of  Lady  Managers  is  the  first  official 
body  composed  of  women  ever  recognised  in  a 
grand  international  enterprise,  or  endowed  with 
executive  powers  equal  to  those  bestowed  by 
the  liberality  of  the  National  Commission  ; 
it  has  also  been  given  funds  to  execute  these 
unprecedented  powers  thus  bestowed. 

“ The  last  session  of  Congress  appropriated 
for  the  use  of  the  Women’s  Board  36,000  dollars 
for  the  fiscal  year,  and  will  ungrudgingly  give 
as  much  more  as  it  may  ask  or  need.  Indeed, 
a vote  of  thanks  to  the  president  of  the  Board 
and  its  finance  committee  at  an  ensuing  meet- 
ing of  the  National  Commission,  cordially 
acknowledged  their  efficient  assistance  in 
securing  the  whole  World’s  Fair  appropriation 
from  Congress. 

“ The  Directory — the  local  portion  of  the  Ex- 
position— having  in  charge  the  preparation  of 
the  site  and  erection  of  the  buildings,  led  the 
way  in  splendid  generosity  to  the  Woman’s 
Board.  It  gave  the  Board  first  choice  of  a 
site,  and  a magnificent  building  costing  200,000 
dollars.  Moreover,  the  Board  was  given  abso- 
lute freedom  in  the  control  of  this  grand  struc- 
ture. Designs  were  invited  from  women  archi- 
tects, and  the  result  awaited  in  somewhat 
uncertain  expectancy.  Women  were  not  known 
in  this  craft,  and  the  President  of  the  Board 
confessed  an  apprehensive  sinking  of  the  heart 
when  summoned  to  assist  the  Chief  of  Con- 
struction in  examining  the  plans  submitted. 
There  were  thirteen  of  them  ; none  were  poor, 
whilst  most  were  excellent,  and  the  principal 
difficulty  was  to  decide  which  was  the  best. 
Three  of  the  designs  were  awarded  prizes,  and 
then — after  the  award  was  made — the  interest- 
ing fact  was  disclosed  that  all  the  plans  were 
the  work  of  young  girls,  ranging  in  age  from 


88 


JOURNAL  OF  7 HE  SOCIETY  OF  ARTS. 


[December  n,  iSgr. 


twenty  to  twenty-two.  Miss  Sophia  Hayden, 
of  Boston,  won  the  first  prize,  and  was  at  once 
summoned  to  Chicago  to  perfect  and  elaborate 
the  design. 

“ So  much  for  the  exterior  of  the  Women’s 
Building,  which  is  more  advanced  in  con- 
struction than  any  other  of  the  Exposition 
structures,  and  which  is  now  practically 
finished;  the  interior  and  contents  may  now 
be  referred  to.  Members  of  the  Board  have 
offered  contributions  to  the  building,  in  the 
form  of  native  materials,  in  the  name  of  their 
respective  States.  The  first  offer  of  the  kind 
came  from  Washington,  the  youngest  State 
in  the  Union  — Mrs.  Houghton,  its  lady 
Manager,  proffering  a granite  column.  Mon- 
tana asked  permission  to  give  the  last  nail  to  be 
driven  in  the  Women’s  Building  by  the  presi- 
dent of  the  Board,  promising  to  make  it  of 
gold,  silver,  and  copper,  the  richest  metals  of 
the  State.  Subsequently  the  officers  of  the 
Board  of  Lady  Managers  invited  contributions 
of  native  materials  from  the  different  States, 
such  as  fine  woods,  stone,  and  marble.  Fine 
woods  will  be  profusely  used  ; proffers  of  them 
come  from  every  direction,  and  there  will  be 
much  fine  carving,  which  will  all  be  done  by 
women,  a condition  necessary  to  gain  ad- 
mission. The  reception  room  will  be  wains- 
coted in  light  wood,  and  as  the  panels  can  be 
carved  separately,  the  Board  will  furnish 
dimensions  and  also  designs,  if  desired,  to  any 
one  who  wishes  to  carve  a panel.  There  are 
also  several  fine  surfaces  for  mural  paintings, 
to  be  entrusted  to  artists  of  undoubted  ability, 
and  workers  in  metals  will  also  find  a fine 
field.  In  addition,  every  one,  without  dis- 
crimination, is  invited  to  contribute  whatever 
she  may  make,  manufacture,  or  possess  in 
rare,  particularly  beautiful,  or  artistic  hang- 
ings ; objects  of  this  description  will  be  re- 
turned at  the  close  of  the  Exposition. 

“ Any  woman  exhibiting  particular  fine  work 
under  the  general  classification,  will  probably 
be  invited  to  send  something  of  equal  excel- 
lence to  the  Women’s  Building.  By  this 
means,  no  woman  need  lose  the  privilege  of 
appearing  in  the  special  exhibit  of  the 
Women’s  Building  while  exhibiting  in  the 
competitive  departments  of  the  main  build- 
ings. 

“ Women  are  given,  by  the  Act  of  Congress 
and  the  generosity  of  the  National  Commis- 
sion, representation  upon  all  juries  of  award, 
upon  work  produced  in  whole  or  in  part  by 
female  labour,  the  representation  to  be  in 
accordance  with  the  proportion  of  woman’s 


work  in  each  department  of  the  classification. 
The  Lady  Managers  realise  that  in  the  selec- 
tion of  these  jurors  lies  a fair  test  of  the 
fitness  of  women  to  be  entrusted  with  an  office 
of  such  consequence.  It  is  fully  aware  that 
the  critical  eyes  of  the  whole  world  are  upon 
it ; that  to  fail  would  be  to  set  back  the  clock 
of  time  half  a century  for  women,  while  to 
succeed  opens  for  them  a new  area  of  civilisa- 
tion. Accordingly,  the  Board  will  select  its 
representatives  with  proportionate  care  and 
discrimination,  searching  the  United  States 
from  the  Atlantic  to  the  Pacific,  from  Maine  to 
Florida,  for  experts  to  place  in  nomination  for 
appointment  upon  the  different  juries  of 
awards. 

“ From  its  organisation, "The  Board  of  Lady 
Managers  has  been  working  ceaselessly, 
untiringly,  and  with  important  visible  results 
in  every  State  and  Territory  in  the  Union.  It 
has,  moreover,  been  able  to  extend  its  in- 
fluence beyond  the  continent,  and  to  enlist 
in  its  cause  many  of  the  most  powerful  men 
and  women  of  Europe.  The  French  Govern- 
ment has  voted  to  appoint  women  representa- 
tives to  co-operate  with  the  Board  of  Lady 
Managers,  and  their  names  will  soon  be 
announced.  Dutch  Guiana  has  already 
appointed  two  women  on  her  Commission. 
The  prospect  of  recognition  in  France  is 
excellent ; and  there  is  little  reason  to  doubt 
that  it  will  be  accorded  in  the  majority  of 
instances.  The  women  of  France  and  Eng- 
land, and  indeed  of  Europe  generally,  evince 
a marked  tendency  to  give  their  attention 
chiefly  to  a showing  of  philanthropic  enter- 
prises, leaving  the  industrial  displays  to 
men,  who  will  have  sufficient  commercial 
incentive,  without  other  inducement,  to  make 
them.  A similar  inclination  is  observed  in  the 
work  of  the  Board  of  the  United  States.  The 
statistics  gathered  by  its  members  in  this 
energetic  and  unprecedentedly  close  scrutiny 
into  women’s  work,  have  fixed  startled  atten- 
tion upon  certain  distressing  facts  which  must 
assuredly  lead  to  an  amelioration  of  condi- 
tions. This  was  notably  true  of  the  Hungarian 
women  working  in  American  mines,  and  of 
child  labour  in  various  portions  of  the  United 
States.  Powerful  labour  organisations  through- 
out the  country  were  in  communication  with  the 
Board  during  its  recent  session,  concerning 
the  suppression  of  child  labour,  the  proportion 
of  women’s  work,  &c. 

“ Particular  prominence  will  be  given  to  ex- 
hibits of  a domestic,  sanitary,  educational, 
and  philanthropic  description,  as  representing 
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the  subjects  in  which  women  are  most  deeply 
interested,  and  the  fields  in  which  they  can  1 
make  the  most  telling1,  impressive,  and  useful 
showing.  The  medical  director  of  the  Exposi- 
tion has  generously  ceded  women  physicians 
equal  recognition  with  men  upon  his  staff  in 
the  Exposition  hospital.  This  potential  fact 
may  be  particularly  mentioned  as  indicating 
the  substantial  and  permanent  nature  of  the 
Board’s  influence.  The  Women’s  Building 
will  also  contain  a model  hospital  fully 
equipped  with  physicians  and  trained  nurses, 
and  in  connection  with  it  will  be  the  Depart- 
ment of  Public  Comfort  for  the  treatment  of 
cases  of  slight  indisposition  and  accidents 
incident  to  great  crowds.  By  the  courtesy  of 
the  Director-General,  the  Board  of  Lady 
Managers  will  be  permitted  to  establish 
branch  rooms  of  the  Department  of  Public 
Comfort  in  all  the  main  buildings  of  the 
Exposition.  Without  in  the  least  encroaching 
upon  the  prerogative  of  the  general  hospital, 
these  branches  of  the  Department  of  Public 
Comfort  will  greatly  relieve  the  pressure  upon 
it,  and  incalculably  promote  the  general 
welfare. 

“The  preliminary  work  in  most  of  the  States 
tended  chiefly  to  securing  favourable  legisla- 
tion, towards  influencing  a liberal  appropria- 
tion, and  official  recognition  of  women  upon 
the  State  Commissions.  Illinois  has  set  a 
splendid  example  by  placing  ten  per  cent,  of 
her  entire  appropriation  of  800,000  dollars  at 
the  absolute  disposal  of  a State  Board  com- 
posed of  women.  A large  proportion  of  the 
twenty-eight  States  which  have  made  World’s 
Fair  appropriations  and  have  appointed  State 
Commissions,  have  given  women  representa- 
tion in  the  same.  In  a nnmber  of  States 
women  have  taken  the  initiative  in  rousing 
enthusiasm  for  the  Exposition.  In  various 
sections  the  Lady  Managers  have  inaugurated 
a careful  search  for  the  native  flora,  thus 
giving  valuable  assistance  to  the  Chief  of 
Horticulture  in  making  a collection  of  the 
plants,  fibrous,  edible,  and  medicinal,  indi- 
genous to  the  United  States,  of  a completeness 
never  previously  attempted,  which  will  doubt- 
less prove  to  be  a marked  feature  of  the 
Exposition,  and  of  great  permanent  value  to 
science. 

“ A committee  was  appointed  during  the 
September  meeting  of  the  Board  to  formulate 
a general  plan  of  State  work,  and  to  issue 
printed  suggestions  for  general  distribution. 
One  of  these  pamphlets  is  now  in  circulation, 
and  others  will  rapidly  follow.  Many  helpful 


hints  were  mutually  exchanged  during  the 
reading  of  the  reports  of  State  w'ork  at  the  last 
session  of  the  Board,  and  much  information 
pertaining  to  women’s  pursuits  disseminated. 
One  member  explained  that  the  chief  difficulty 
in  the  way  of  successful  silk  culture,  an 
industry  in  which  women  are  largely  interested 
both  industrially  and  financially,  was  the 
imperfection  of  the  reel ; and  that  the 
best  reels  now  in  use  were  those  of  home 
manufacture  made  by  rustic  artisans  under 
the  direction  of  Italian  women,  who  are  expert 
in  the  reeling  of  silk.  Mention  was  also  made 
of  the  inauguration  of  flower  farming  in  South 
Carolina.  This  is  a new  industry  in  Ameriea, 
and  similar  in  character  to  that  of  Southern 
France,  the  flowers  being  used  in  the  manu- 
facture of  extracts,  perfumes,  and  pomades, 
and  the  growing  of  them  promises  to  furnish  a 
profitable,  pleasant,  and  healthful  occupation 
to  women. 

“America  has  never  made  an  exhibition  at  all 
commensurate  with  her  unparallelled  resources, 
her  unequalled  extent,  and  the  infinite  variety 
of  her  climate  and  products.  Perhaps  it  will 
not  be  asserting  too  much  to  say  that  the 
United  States  has  never  made  a single  or 
collective  exhibit  of  which  there  was  any  suffi- 
cient reason  to  be  proud.  Nor  have  the 
women  of  the  Union  ever  before  been  given 
any  very  considerable  part  in  the  making  of 
a similar  enterprise.  Now  that  a progressive 
Congress  and  a liberal  National  Commission, 
and  a generous  Directory  have  placed  almost 
unlimited  power  in  the  hands  of  American 
women,  the  Board  of  Lady  Managers,  repre- 
senting every  section  of  the  country,  are 
resolved  to  aid  in  rendering  the  World’s 
Columbian  Exposition  the  most  magnificent 
achievement  in  the  history  of  the  Great 
Republic.” 

I have  devoted  so  much  space  to  this 
description  of  the  women’s  exhibit  because  it 
is  authoritative,  and  shows  how  much  in 
earnest  the  women  of  America  are  upon  the 
subject. 

XIII. — Fine  Arts  Building. 

The  Fine  Arts  Building  will  occupy  a site  on 
the  north  side  of  the  small  lake  at  the  northern 
end  of  Jackson-park.  It  wilt  without  doubt 
be  one  of  the  most  successful  pieces  of  archi- 
tectural design  among  all  the  great  and 
elaborate  huildings  that  constitute  the  Exhi- 
bition. A pure  style  of  Grecian  Ionic  has 
been  followed  throughout ; the  plan  is  rect- 
angular, and  the  building  is  500  feet  long  by 
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320  feet  wide.  The  rectangle  is  divided  in 
four  large  courts  by  a central  nave  and  tran- 
sept, which  are  100  feet  in  width  and  70  feet 
in  height ; at  the  intersection  of  these  galleries 
a dome  will  be  constructed  about  90  feet  in 
diameter,  and  occupying  the  centre  of  the 
building.  The  height  to  the  top  of  this  dome 
will  be  125  feet,  and  it  will  be  surmounted  by  a 
group  of  colossal  figures.  The  plan  of  the 
building  thus  divided  by  the  nave  and  transept, 
will  leave  four  large  galleries  about  200  feet  in 
length  and  about  no  feet  wide,  and  a number 
of  smaller  courts ; these  will  be  reserved 
entirely  for  the  exhibition  of  paintings.  One 
court  will  be  occupied  by  the  United  States 
and  one  has  been  allotted  to  this  country  ; 
the  other  two  are  to  be  given  to  France  and 
Germany.  The  clear  width  of  the  nave  and 
transept  will  be  60  feet,  as  galleries  20  feet  in 
width  and  24  feet  above  the  ground  will  be 
constructed  on  either  side  ; the  ground  floor  of 
the  main  passages  will  be  devoted  to  sculp- 
ture, and  the  walls  at  this  level,  as  well  as  that 
of  the  galleries,  will  be  utilised  for  mural 
paintings  and  sculptured  reliefs  ; space  will 
also  be  found  near  the  dome  for  several  small 
picture  galleries.  Running  around  the  ex- 
terior of  the  building  will  be  galleries  40  feet 
in  width,  which  will  form  a continuous  colon- 
naded promenade.  The  interior  will  be  lighted 
throughout  by  skylights,  and  it  should  be 
mentioned  that  the  various  courts  will  be 
completed  ready  for  hanging  pictures,  all 
necessary  decoration  and  shading  being  pro- 
vided by  the  Exhibition  authorities.  There 
will  be  four  main  entrances  to  this  Art  Build- 
ing, each  entrance  being  so  treated  as  to  add 
to  the  architectural  effect  of  the  structure  ; 
the  floor  level  is  fixed  at  such  a height  as  to 
allow  of  the  introduction  of  a broad  flight  of 
steps  at  each  entrance.  The  wall  of  the 
colonnade  running  round  the  building  will  be 
decorated  with  mural  paintings  that  will  con- 
stitute exhibits,  and  the  exterior  frieze  as  well 
as  the  main  entrances  are  ornamented  with 
sculpture  and  portraits  in  bas-relie  f of  the  old 
masters. 

The  greatest  care  has  been  exercised  by 
Mr.  Burnham,  the  Chief  of  Construction,  in 
making  this  building  fire  proof.  No  wood- 
work, excepting  that  of  the  panellings  and 
internal  fittings  of  the  courts,  will  be  exposed. 
The  framework  upon  which  the  architectural 
effects  will  be  carried,  is  of  course  of  timber ; 
but  this  will  be  so  completely  embedded  in  the 
cement  that  forms  the  exterior  walls,  that  no 
danger  need  be  apprehended.  The  structure 


itself  is  essentially  a piece  of  engineering 
work  ; all  the  main  walls  are  of  brick,  and  the 
roof,  galleries,  floor,  and  dome  are  of  steel ; 
the  floors  will  consist  of  brick  arches  turned 
between  the  steel  girders.  In  fact,  although 
this  building  is  unfortunately  to  be  temporary 
like  all  the  others  in  Jackson-park,  as  much 
care  is  being  taken  in  the  construction  as  will 
be  exercised  in  building  the  permanent  Art 
Palace  which  is  to  grace  the  lake  front  park 
and  constitute  the  future  art  museum  of 
Chicago. 

The  Fine  Art  Palace  is  beautifully  situated 
with  its  south  front  facing  the  small  lake  above 
mentioned ; it  will  be  separated  from  this  by 
balustrated  terraces,  and  a monumental  stair- 
way will  lead  to  the  water  level  and  to  boat 
landings  that  will  be  constructed  there.  The 
north  front  of  the  building  will  face  an  exten- 
sive lawn,  beyond  which  will  be  the  group  of 
State  buildings.  To  the  east  and  west  of  the 
main  building  are  to  be  constructed  some  one- 
storied annexes,  which  will  also  contain  picture 
galleries.  The  design  of  these  isolated  struc- 
tnres,  which  are  to  be  200  feet  long  and  120 
feet  wide,  will  harmonise  with  that  of  the  Fine 
Art  Palace.  The  ground  in  the  immediate 
neighbourhood  of  the  Art  section  will  be 
ornamented  with  groups  of  statuary,  chiefly 
reproductions  from  classic  and  from  modern 
art.  The  estimated  cost  of  the  main  building  is 
^120,000  ; the  architect  is  Mr.  P.  B.  Attwood; 
the  annexes  are  to  be  built  from  designs  that 
were  prepared  by  the  late  consulting  architect 
to  the  Exhibition,  Mr.  George  W.  Root,  whose 
unexpected  and  untimely  death  left  a gap  in 
the  executive  ranks  which  it  was  impossible  to 
fill. 

XIV. — States  and  Foreign  Official 
Buildings. 

The  north  side  of  Jackson-park — that  which 
had  been  already  reclaimed  and  planted  by 
the  Park  Commissioners — has  been  set  aside 
for  the  use  of  the  various  States  of  the  Union 
which  will  require  separate  pavilions  in  ad- 
dition to  the  space  which  will  be  allotted  to 
them  within  the  main  buildings.  If,  as  is  ex- 
pected, all  of  the  States  avail  themselves  of 
the  facilities  thus  afforded,  there  will  be  forty- 
eight  of  these  pavilions,  each  of  which,  besides 
containing  a certain  number  of  special  exhibits, 
will  serve  as  offices  and  club-rooms  for  the 
State  to  which  it  belongs.  Already  a majority 
of  States  has  voted  considerable  sums  for  Ex- 
hibition purposes,  and  many  of  the  structures 
will  be  on  a large  scale  and  very  elaborate. 
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The  pavilion  of  the  State  of  Illinois  is  not  in- 
cluded in  this  group  ; as  the  State  in  which 
Chicago  is  situated,  it  possesses  special  claims 
and  responsibilities — the  claim  of  occupying  a 
conspicuous  position,  and  the  responsibility 
of  making  a larger  grant  than  would  otherwise 
have  been  expected.  This  she  has  done,  and 
the  advantage  of  a distinctive  site  has  been 
accorded  by  the  Exposition  authorities.  The 
Illinois  building  will  face  the  Fine  Arts  Hall, 
being  separated  from  it  by  a small  lake.  The 
building  will  be  160  feet  wide,  and  450  feet 
long.  Excepting  for  a space  at  one  end,  75  feet 
by  60  feet,  which  will  be  reserved  for  a model 
school  house,  the  interior  will  present  an  un- 
broken rectangular  hall,  in  which  the  State 
exhibit  £will  be  collected  ; a memorial  hall  on 
one  side,  and  a spacious  vestibule  on  the  other, 
will  form  wings  to  the  main  structure.  The 
architecture  is  Italian  Renaissance,  and  the 
principal  feature  will  be  a central  dome  72  feet 
in  diameter,  and  about  200  feet  high.  It  will 
be  at  once  seen  that  this  building  will  be  of 
quite  imposing  dimensions,  and  none  of  the 
other  States  are  likely  to  have  so  important  a 
pavilion.  The  whole  group  of  State  buildings 
and  their  contents,  so  far  as  they  are  open  to 
the  public,  will  be  of  much  interest. 

To  the  south-east  of  this  part  of  the  park  is 
the  area  set  aside  for  foreign  official  pavilions. 
It  is  pleasant  to  know  that  the  best  location  on 
the  ground  has  been  reserved  to  Great  Britain 
— that  on  the  lake  front  close  by  the  model 
battleship.  Immediately  behind  this  is  the 
Mexican  allotment,  and  a little  to  the  north  is 
that  given  to  Germany  ; at  the  present  time  no 
further  demands  have  been  made  for  this 
space,  which,  however,  will  doubtless  be  filled 
up  before  long.  The  Royal  Commission  hopes 
to  be  able  to  erect  on  their  land  a pavilion 
that  shall  be  appropriate  to  the  location  and 
worthy  of  the  occasion. 

XV.— The  United  States  Government 
Exhibit. 

The  present  money  grant  of  the  Government 
for  the  official  exhibit  is  1,500,000  dollars;  of 
this  ,£80,000  is  to  be  devoted  to  a pavilion  and 
the  remainder  distributed  in  varying  sums  to 
the  different  departments,  which  will  have 
between  them  200,000  square  feet  of  floor  space. 
This  does  not  include  the  exhibit  of  the  Navy 
Department,  which  will  be  contained  in  a full- 
sized  reproduction  of  one  of  the  latest  American 
battleships.  The  Government  building  will 
be  a large  and  imposing  structure,  upon  which, 
however,  no  money  will  be  wasted  in  super- 


fluous decoration  ; it  will  be  rectangular  in 
plan,  420  feet  long  on  the  principal  front  facing 
the  lake,  and  320  feet  deep ; in  the  centre  will 
be  an  eight-sided  dome,  120  feet  span,  and 
around  it  will  be  grouped  the  spaces  for  eight 
Government  departments.  The  State  Depart- 
ment will  occupy  a long  gallery,  40  feet  wide, 
leading  from  the  main  entrance  to  the  dome, 
and  the  Department  of  Justice  is  allotted  a 
similar  gallery  on  the  other  side.  On  the  right 
hand  of  the  main  entrance  is  the  Fisheries 
Section,  100  feet  wide  by  about  190  feet  long, 
and  a similar  space  on  the  left  hand  will  be 
divided  between  the  Post  Office  and  Treasury 
Departments.  In  the  centre  will  be  the  Smith- 
sonian Institute  and  the  Department  of  Agri- 
culture, and  at  the  back  of  the  building  similar 
spaces  will  be  given  to  the  Department  of  the 
Interior  and  to  the  War  Department ; each  of 
these  sections  will  have  a floor  space  of  about 
125  feet  by  175  feet. 

XVI. — The  United  States  Navy  Exhibit. 

The  exhibits  of  all  the  United  States  Govern- 
ment departments,  with  the  exception  of  that 
of  the  Marine,  will,  as  just  stated,  be  con- 
tained in  the  public  building  already  referred 
to,  or  in  annexes  built  on  the  adjacent  ground, 
which,  it  may  be  mentioned  in  passing,  will 
also  be  made  use  of  for  various  military  dis- 
plays during  the  course  of  the  Exhibition. 
The  Navy  Department,  however,  has  conceived, 
and  is  carrying  out,  an  entirely  novel  scheme, 
which  will  undoubtedly  prove  a great  attraction 
to  a large  section  of  the  American  people  who 
have  never  visited  the  eastern  or  western 
seaboard  of  the  United  States.  This  is  no 
less  than  the  construction,  in  the  lake,  of  a 
full-sized  model  of  a line  of  battleship  ; a 
sister  vessel  to  the  Indiana , Massachu- 
setts, and  Oregon , which  were  designed  at 
the  Naval  Bureau  of  Construction,  and  are 
being  built,  two  by  Messrs.  Cramp  and  Sons, 
of  Philadelphia,  and  the  third  at  San  Fran- 
cisco. An  especially  interesting  feature  of 
the  exhibit  is,  that  the  model  will  be  built  on 
a submerged  platform  in  the  lake,  so  that 
from  the  water  line  to  the  tops,  it  will  present 
in  every  detail  the  actual  semblance  of  an 
armour-clad  ship  of  war.  The  site  selected 
for  this  exhibit  is  shown  upon  the  plan,  and 
you  will  observe  that  it  is  protected  by  break- 
waters against  the  lake  storms,  and  is  situated 
immediately  to  the  south  of  the  site  on  which 
will  be  erected  the  British  Administration 
Building,  which  can  repose  peacefully  under 
the  protection  of  the  wooden  guns  of  this 
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battleship.  The  model  will  be  348  feet  long 
upon  the  water  line,  69  feet  3 inches  wide 
amidships,  and  it  will  have  14  feet  of  freeboard. 
The  hull  of  the  vessel  from  the  submerged 
platform  to  the  main  deck  will  be  built  of  brick 
and  concrete,  finished  outside  and  inside  with 
cement  moulded  to  the  contour  of  the  vessel. 
Beneath  the  water  line  an  apron  of  moulded 
iron  plates  will  extend  to  shield  the  platform, 
so  that  under  no  circumstances  will  the  sem- 
blance of  reality  be  destroyed.  Upon  the 
main  deck  will  be  built  two  armour-plated 
redoubts,  34  feet  6 inches  in  diameter,  and  in 
each  of  these  will  be  mounted  two  13-inch 
breech-loading  guns.  These  guns,  as  well  as 
the  redoubts,  are  built  up  of  a wood  framing, 
■finished  with  cement ; the  guns,  however,  will 
be  fitted  with  a steel  rifled  tube  and  breech 
mechanism,  while  the  carriages  on  which  they 
are  mounted  will  be  so  real  that  all  the  evolu- 
tions of  loading  and  training  can  be  performed. 
In  the  same  way  the  mechanism  for  revolving 
the  turret,  handling  ammunition,  &c.,  will  be 
capable  of  being  worked.  On  the  upper  deck 
there  will  be  eight  8-inch  guns,  also  mounted 
an  turrets  or  redoubts,  and  a battery  of  Hotch- 
kiss guns  will  be  furnished.  The  armament 
will  comprise  in  addition,  four  6-inch  rifled 
guns,  which  are  mounted  on  sponsons  built 
out  from  the  side  of  the  ship  ; twenty 
*6-pounder  quick-firing  guns  ; six  1 -pounder 
quick-  firing  guns  ; two  gatlings,  and  six  torpedo 
tubes.  The  whole  of  this  minor  armament  will 
be  real,  and  the  guns  will  be  furnished  by  the 
INaval  Gun  Factory,  with  carriages,  shields, 
-and  all  equipments  in  complete  working  order. 
An  iron  military  tower  will  be  built  at  the 
forward  part  of  the  upper  deck,  and  above  will 
be  the  military  tops  in  which  some  of  the  quick- 
firing  guns  will  be  mounted.  The  conning 
tower  will  also  be  shown  completely  fitted 
with  all  the  electrical  and  other  appliances 
required  by  the  commander  in  time  of  action. 
The  bridge,  which  extends  along  the  whole 
length  of  the  vessel,  carries  a number  of 
Hotchkiss  guns  and  the  chart-house ; on 
each  side  of  this  bridge  the  boats  are  hung, 
and  these,  together  with  the  cranes,  davits, 
and  appliances  for  working  them,  will  all  be 
actual,  so  as  to  form  real  and  working  exhibits. 
Torpedo  spars  will  be  fitted  to  the  sides  of  the 
ship,  so  that  the  operations  of  manipulating 
the  torpedo  netting  can  be  exhibited.  A large 
electric-light  plant  will  be  fitted  up  on  board 
to  illustrate  the  various  uses  of  electric  light 
on  board  ship.  Current  will  be  furnished 
from  the  power  station  of  the  Exhibition.  The 


quarters  for  officers  and  men  will  be  in  all 
respects  an  exact  reproduction  of  the  actual 
accommodation  on  these  ships  ; and  during 
the  time  of  the  Exhibition  the  vessel  will  be 
manned  completely,  and,  so  far  as  is  possible, 
all  the  evolutions  on  board  a man  of  war  will 
be  regularly  carried  out.  The  remainder  of 
the  Navy  exhibit  will  be  completed  by  the 
engineering  department,  and  the  Govern- 
ment will  erect  on  the  ground  near  the 
vessel  one  of  the  great  marine  engines  which 
is  placed  in  this  type  of  battleship,  complete 
with  boilers,  shaft,  and  propeller ; the  whole 
of  this  installation  will  be  kept  in  motion.  The 
Gun  Factory  will  have  a pavilion  close  by,  where 
heavy  guns,  armour  plates,  projectiles,  &c., 
will  be  exhibited.  The  Naval  Observatory  will 
also  put  up  a building,  in  which  will  be  shown 
a large  number  of  scientific  instruments  be- 
longing to  this  section  of  the  department. 
One  interesting  object  in  this  building  is  to 
show  the  method  in  official  use  for  transmitting 
exact  time  all  over  the  United  States,  and  it 
will  form  a central  station  to  a large  and  com- 
plicated system  over  the  whole  of  the  Exhibi- 
tion grounds.  In  accordance  with  an  old 
treaty  between  this  country  and  the  United 
States,  neither  Power  is  at  liberty  to  have  more 
than  one  ship  of  war  cruising  upon  the  lakes. 
This  section  of  the  American  Navy  is  repre- 
sented by  the  entirely  obsolete  but  very  hospit- 
able and  festive  steamer,  Michigan ; while  the 
flag  of  Great  Britain  flies  over  an  equally 
ancient  craft.  It  is  proposed,  however,  with 
the  consent  of  this  country,  that  this  treaty 
shall  be  held  in  suspense  during  the  term  of 
the  Exhibition,  in  order  that  a number  of 
torpedo  boats,  and  other  small  war  vessels, 
may  be  brought  to  Chicago  to  illustrate  in 
some  degree  the  new  and  powerful  Navy  of 
which  the  United  States  may  be  so  justly 
proud.  The  estimated  cost  of  this  vessel, 
which  will  be  called  the  Illinois , is  ^20,000  ; 
it  was  designed  by  Mr.  Frank  W.  Grogan 
under  the  direction  of  Captain  R.  W.  Meade, 
who  is  the  chief  of  the  Navy  Department  at  the 
Exhibition. 

XVII.— The  Fisheries  Building. 

This  building  will  be  devoted  to  fishery 
exhibits,  and  its  dimensions  will  be  such  as  to 
enable  a very  imposing  display  to  be  made. 
The  length  of  the  building  will  be  1,100  feet, 
and  the  width  200  feet;  in  addition  to  this 
there  will  be  two  annexes,  connected  with  the 
main  building  on  each  side  by  arcades.  The 
arrangement  for  thus  dividing  the  building, 
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instead  of  grouping  all  the  exhibits  under  one 
roof,  was  rendered  necessary  from  the  form  of 
the  ground  chosen  for  the  site,  the  surface  of 
which  could  not  readily  be  levelled  over  the 
whole  area.  The  main  building  will  contain  the 
general  fisheries  exhibits.  The  centre  will  be 
occupied  by  a large  tank,  which  will  contain 
a great  variety  of  fish,  shells,  and  marine 
growths,  so  arranged  as  to  make  it  a specially 
attractive  object;  in  the  centre  will  be  a 
fountain.  The  exhibit  will  be  arranged  around 
the  tank  on  the  ground  floor,  and  in  suitable 
galleries  in  the  upper  stories.  Other  large 
ponds  will  be  constructed  in  connection  with 
the  building  in  which  specimens  of  the  larger 
fish,  such  as  sharks,  sword-fish,  &c.,  are  to  be 
induced  if  possible  to  disport  themselves. 
One  of  the  annexes  will  be  devoted  to  angling 
exhibits,  and  the  other  to  an  aquarium,  which 
is  to  be  partly  underground,  and  to  be  on  an 
unusually  large  scale.  The  architecture  of 
the  building  is  “Spanish  Romanesque,”  and 
considerable  hardihood  and  ingenuity  has 
been  shown  by  the  designer  in  combining 
elaborate  decoration  in  the  capitals,  medal- 
lions, &c.,  in  which  fish  are  introduced  as  the 
leading  feature.  The  design  is  certainly  a 
pleasing  and  an  ornamental  one,  and  the 
effect  of  the  materials  imitated — dark  brown 
stone  for  the  walls,  and  old  Spanish  tiles  for 
the  high  roof — ought  to  be  excellent.  The 
architect  is  Mr.  H.  Ives  Cobb,  and  the  cost  is 
estimated  at  ^75,000.  Judging  from  the 
wonderful  advances  that  have  been  made  in 
all  matters  relating  to  fish  culture,  and  the 
capture  and  utilisation  of  fish  in  the  United 
States,  this  section  of  the  Exhibition  will  be 
of  high  interest.  The  Fish  Commission  will 
show  a separate  collection  in  the  Government 
Building. 

XVIII. — The  Midway  Plaisance. 

The  Midway  Plaisance  is  a strip  of  ground 
about  600  feet  in  width  and  a mile  in  length, 
that  connects  Jackson  with  Washington-park. 
The  junction  with  the  former  is  at  the  point 
shown  on  the  plan,  immediately  opposite  the 
Women’s  Building.  This  extensive  piece  of 
land,  at  present  almost  waste,  is  to  be  con- 
verted to  various  uses  that  may  perhaps  be 
best  described  as  a Street  of  Nations.  Here 
will  be  collected  all,  or  nearly  all,  of  the 
Auxiliary  Exhibitions,  to  which  admittance 
will  be  gained  by  extra  payment — theatres, 
panoramas,  Oriental  amusements,  and  the 
like.  It  is  to  be  a Bazaar  of  all  Nations,  for  it 
is  only  in  this  part  of  the  Exposition  that 


current  sales  will  be  allowed.  Native  villages 
from  various  civilised  and  uncivilised  pa»ts  of 
the  world  will  be  organised,  to  gratify  the 
curious,  or  instruct  the  student  ; refresh- 
ment booths  and  beer  gardens  will  not  be 
wanting,  and  probably  more  than  one  of 
those  ingenious  reproductions,  initiated  some 
years  ago  by  the  inventor  of  Old  London, 
and  since  so  often  and  so  successfully  re- 
peated, will  find  a profitable  if  short  exist- 
ence on  the  Midway  Plaisance.  There  is 
little  doubt  that  this  portion  of  the  Exhibi- 
tion will  always  be  crowded,  just  as  the 
famous  Rue  de  Caire  at  Paris,  in  1889,  was 
usually  impassable.  But  this  Bazaar  of  all 
Nations  will  be  on  a much  larger  scale  than 
the  Rue  de  Caire,  and  a railway  running  down 
the  whole  length  will  be  a necessity.  The 
concession  for  this  railway  has  been  granted 
to  the  proprietors  of  the  sliding  water  railway 
that  attracted  so  much  attention  in  Paris,  and 
no  doubt  a proportionate  degree  of  success  is 
awaiting  it  in  Chicago.  Already  a consider- 
able amount  of  space  has  been  allotted  in  the 
Midway  Plaisance,  and  no  time  should  be  lost 
by  those  who  wish  to  avail  themselves  of  the 
opportunity  it  affords  being  present.  I am  in- 
formed that  already  concessions  for  twenty 
panoramas  have  been  granted.  It  is  at  the 
junction  of  the  Midway  Plaisance  with  Jackson- 
park  that  the  great  Columbian  Tower  is  to  be 
erected.  Of  course  this  tower  is  to  be  higher 
than  that  of  Eiffel,  it  would  not  otherwise  be 
worthy  of  the  occasion  or  of  Chicago  ; it  will 
be  1,120  feet  in  height,  and  from  its  summit 
the  visitor  will  be  able  to  see  the  city  limits  of 
Chicago.  That  it  is  the  work  of  a well  known 
American  engineer — Mr.  George  S.  Morison,. 
is  a sufficient  guarantee  of  its  stability,  though 
probably  the  foundations  will  be  a far  more 
difficult  matter  than  those  of  Paris.  It  is  said 
that  Mr.  Carnegie,  the  famous  American  steel 
maker  and  capitalist,  is  at  the  back  of  this 
enterprise,  for  the  completion  of  which  there 
does  not  seem  very  much  time. 

XIX. — The  Pier. 

From  the  southern  side  of  the  Grand  Avenue 
a pier  has  been  constructed  extending  into  the 
lake  for  a distance  of  180  feet,  where  it  termi- 
nates in  extensions  to  the  right  and  left  of 
about  the  same  length  ; the  outer  side  of  this 
pier  head  is  protected  against  the  lake  storms 
by  a breakwater,  and  on  the  north  side  another 
breakwater  with  sufficient  openings  will  be 
constructed  from  the  pier  head  to  the  shore, 
forming  an  enclosure  1,800  feet  long  and  about 
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1,000  feet  wide.  This  large  water  area  will  be 
utilised  for  the  smaller  floating  exhibits,  and 
as  it  will  be  entirely  protected  it  will  doubtless 
be  a favourite  place  for  boating  and  other 
aquatic  amusements.  The  pier  will  serve  as  a 
landing  place  for  the  extensive  fleet  of  fast 
passenger  steamers,  which  will  be  the  plea- 
santest means  of  transport  between  the  city 
and  Jackson-park  in  favourable  weather.  It 
will  also  serve  for  the  convenience  of  visitors 
making  use  of  the  fast  electric  launches  which 
are  to  ply  for  hire  about  the  harbour,  through 
the  great  basin  and  in  the  canals.  It  is 
expected  that  these  launches  will  be  a very 
useful  means  of  circulation  in  the  grounds, 
and  they  will  accordingly  be  provided  in  very 
considerable  numbers,  and  landing  stairs  will 
be  constructed  at  convenient  places.  Probably 
the  fleet  which  Columbus  navigated  across  the 
Atlantic  400  years  before,  and  which  is  now 
being  reconstructed  as  nearly  as  historical  data 
permit,  will  be  moored  in  or  near  the  harbour. 
It  was  intended  that  at  the  shore  end  of  the 
Grand  Avenue  the  basin  should  terminate  in  a 
semicircular  embankment  with  wide  water- 
ways, affording  ample  communication  between 
the  harbour  and  the  canal  system  in  the 
grounds  ; around  the  outer  edge  of  this  semi- 
circle was  to  be  placed  a row  of  thirteen 
columns,  each  surmounted  by  the  device  of 
one  of  the  thirteen  original  States  of  the  Union. 
Rising  from  the  water  in  the  basin  will  be  a 
colossal  statue  of  Liberty  ; this  statue  is  being 
designed  by  Augustus  St-  Gaudens,  of  Paris. 
At  the  pier  head  was  to  have  been  built  a 
casino  containing  a restaurant  and  music- 
hall.  It  is  probable  that  this  part  of  the 
scheme  will  be  modified,  and  that  the  most  of 
the  pier  head  will  be  utilised  for  restaurants. 
Certainly  the  most  attractive  view  of  the 
Exhibition  will  be  obtained  from  this  spot. 
Looking  shoreward  across  the  blue  water  of  the 
harbour,  full  of  colour  and  animation  from  the 
numerous  and  varied  craft  which  will  be  moving 
on  its  waters,  the  visitor  will  see  before  him 
the  whole  extent  of  the  Grand  Avenue  and  the 
beautiful  fa£ades  facing  it ; on  his  right  will 
be  the  long  front  of  the  Industrial  Building, 
thrown  into  relief  by  a series  of  small  and 
elegantly -designed  cafes  that  will  stand 
between  it  and  the  lake  ; beyond  will  be  a 
view  of  the  Government  reservation,  with  its 
encamped  soldiers  and  many  suggestions  of 
the  United  States  army  ; the  great  model  of 
the  battleship  will  be  full  in  view,  and  beyond 
the  perspective  will  be  closed-  in  by  distant 
glimpses  of  some  of  the  larger  buildings  and 


the  confused  picturesqueness  of  foreign  ad- 
ministrative buildings  and  the  pavilions  of  the 
various  States.  To  the  left  the  Exhibition  will 
offer  but  little  that  will  be  attractive,  the 
ground  south  of  the  pier  being  occupied  almost 
wholly  by  the  agricultural  exhibit.  There  will 
however  be  one  notable  exception  to  relieve 
the  poverty  of  this  portion  of  the  view.  On  a 
tongue  of  rising  ground  projecting  into  the 
lake  will  be  built  a copy  of  the  Convent  of  La 
Robida  at  Palos,  so  closely  associated  with  the 
history  of  Christopher  Columbus. 

During  the  last  few  weeks  an  important 
alteration  has  been  made  in  the  design  of  the 
Exhibition,  so  far  as  concerns  that  part  of  it 
on  the  eastern  end  of  the  Grand  Avenue 
adjoining  the  pier.  The  original  design  has 
just  been  referred  to : a casino  at  the  end  of 
the  pier,  and  the  semicircular  mole,  surmounted 
by  thirteen  columns,  at  the  shore  end  of  the 
Grand  Avenue.  Both  these  features  are  to  be 
abandoned,  and  the  money  which  was  to  be 
spent  upon  them — ^41,000— is  to  be  devoted 
to  two  buildings,  each  140  feet  by  200  feet,  on 
the  north  and  south  side  of  the  basin  ; these 
will  be  connected  by  a colonnade,  60  feet  wide 
and  500  feet  in  length,  something  like  that 
leading  to  St.  Peter’s  at  Rome.  One  feature 
of  the  colonnade  will  be  the  introduction  of  48 
columns,  representing  all  the  States  and  Terri- 
tories. Where  the  colonnade  crosses  the  basin, 
this  latter  will  be  spanned  by  a high  and  wide 
arch,  giving  free  access  from  the  harbour  to 
the  canal  system  of  the  grounds.  One  of  the 
new  buildings — that  at  the  northern  end — will 
be  used  as  a music-hall,  and  sitting  accommo: 
dation  will  be  provided  for  2,000  people,  with 
an  orchestra  of  75  instruments  and  a chorus 
of  300  performers ; there  will  also  be  a hall 
for  rehearsals,  to  accommodate  600  people. 
The  music-hall  is  not  intended  so  much  for 
popular  concerts  as  for  select  performances, 
and  it  will  probably  be  in  this  building  that 
the  Musical  Congress,  the  general  outline  of 
which  has  lately  been  announced,  will  be  held. 
The  building  at  the  south  end  of  the  colonnade 
will  serve  as  a restaurant.  In  the  south  end 
of  the  park  will  be  provided  accommodation 
for  the  more  general  musical  entertainments, 
such  as  grand  choruses,  grand  concerts,  and 
band  concerts.  In  a special  building  accommo- 
dation will  be  provided  for  15,000  persons.  This 
structure  will  be  known  as  the  Live  Stock 
Amphitheatre  or  Show  Ring;  it  will  be  situated 
in  the  Agricultural  section  of  the  grounds,  and 
be  used  for  the  above-named  purpose  after  the 
/ series  of  projected  musical  entertainments 
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has  been  completed.  There  can  be  no  doubt 
as  to  the  improvement  that  will  result  from 
this  alteration ; the  pier  head  will  certainly 
be  a favourite  place  of  popular  resort,  and 
restaurants  will  probably  be  found  there.  Mr. 
Attwood,  the  architect  of  the  Fine  Arts  Build- 
ing, has  designed  these  alterations. 

XX.— The  Department  of  Decoration. 

Some  reference  should  be  made  to  the 
method  which  has  been  adopted  for  insuring 
harmony  of  decoration  throughout  the  entire 
Exhibition  ; this  has  been  done  by  creating  a 
Department  of  Colour  under  the  charge  of  an 
experienced  artist,  whose  duty  it  is  to  superin- 
tend, not  only  the  whole  of  the  constructive 
ornamental  work,  but  also  to  decide  upon  the 
colours  which  shall  be  used  in  the  decoration 
of  each  building,  with  proper  regard  to  the 
effect  produced  on  the  building  itself,  and  the 
part  it  has  to  play  in  the  general  scheme. 
This  novel  and  responsible  position  is  filled  by 
an  Englishman,  Mr.  William  Prettyman,  who 
is  ably  sustaining  the  reputation  of  his  country 
in  the  decorative  arts.  The  post  is  a very 
onerous  one,  as  the  purely  artistic  part  of  the 
work  forms  only  a small  portion  of  ,Mr.  Prety- 
man’s  duties.  He  has  under  his  charge  the 
very  extensive  art  studios  at  Jackson-park, 
where  workmen  of  all  nationalities  are  en- 
gaged in  modelling  the  reliefs  and  other 
decorations,  which  will  be  employed  in  such 
large  quantities  upon  the  buildings ; moulds 
in  elastic  composition  are  taken  of  these 
models,  and  in  them  are  cast  the  reliefs  in 
cement.  As  there  will  be  an  enormous  amount 
of  mural  painting,  mosaic  pavement,  internal 
decoration,  and  later  on,  all  the  rich  effects  to 
be  produced  by  flags  and  other  vehicles  of 
colour,  it  will  readily  be  imagined  that  the 
post  is  no  sinecure. 

A few  days  ago  I received  from  Mr.  Pretty- 
man  a description  of  the  general  plan  of 
decoration  he  has  composed  for  the  Exhibition 
Building,  and  as  this  is  of  considerable  in- 
terest, a short  notice  of  it  is  given  in  this 
place.  The  great  buildings  surrounding  the 
Grand  Avenue  will  be  of  one  tone,  that  of 
yellow,  approximating  to  old  alabaster,  the 
surface  of  which  has  begun  to  disintigrate.  On 
approaching  the  informal  lines  of  the  lagoon 
and  wooded  island  to  the  north,  the  buildings 
are  cut  off  from  the  Grand  Avenue  by  another 
scheme  of  colour.  The  Transportation  Build- 
ing will  be  painted  with  the  colours  of  Spain, 
which  was  the  first  country  to  provide  means 
of  transport  to  the  New  World;  the  tones  will 


be  gold,  yellow,  and  red,  but  not  so  brilliant 
as  those  of  the  national  colours.  The  Horti- 
cultural Building  comes  next ; this  will  be  a 
mass  of  glass,  and  the  walls  will  be  tinted 
ivory  colour,  warmed  with  a slight  rose  tint. 
The  Women’s  Building  will  be  of  a yellow 
ivory  tone,  blended  with  a very  delicate  orange, 
and  the  roof  will  be  red,  making  a contrast  to 
the  roofs  of  larger  buildings,  which  are  of  a 
vert-de-gris  colour,  like  old  copper  bronze. 
The  Fine  Arts  Building  being  purely  classic, 
and  reflecting  the  architectural  motives  of  the 
buildings  in  the  Grand  Avenue,  will  be  of  the 
same  tint  as  those  buildings  ; the  dome  will 
be  covered  with  tiles  of  torquoise  blue.  The 
Fisheries  Buildings  will  be  coloured  outside 
in  a manner  corresponding  to  the  interior 
colouring  of  the  Cordova  Cathedral ; the 
archivolts  will  be  picked  out  in  red  blocks  on 
a dull  buff  ground ; the  roofs  of  this  building 
will  be  of  marine  blue.  Returning  to  the 
Industrial  Building,  there  will  be  eight  grand 
entrances ; four  of  which  will  be  decorated 
with  sculpture,  while  four  will  have  mural 
paintings,  suggesting  the  contents  of  the 
buildings.  Large  panels  will  be  placed  in  the 
timpani  of  the  arches  over  these  entrances  ; 
they  are  segments  of  a circle  30  feet  in  dia- 
meter. The  interior  of  this  building  will  be 
so  vast,  that  beyond  a certain  height  it  is  not 
probable  that  any  attempt  will  be  made  to 
decorate  the  great  space  over  head,  excepting 
to  paint  it  of  a light  tone,  which  will  serve  to 
reflect  the  electric  light  in  at  night.  A good 
eye  line  will  be  taken,  such  as  gallery  fronts, 
and  these  will  be  treated  with  a good  deal  of 
modelled  work  sufficiently  strong  in  colour  to 
give  animation,  while  broad  gold  and  coloured 
lines  will  be  placed  on  the  lower  portion  of  the 
roof.  This  plan  will  be  carried  out  in  most  of 
the  large  interiors.  Special  decoration  will  be 
concentrated  at  certain  points  of  the  exterior 
of  other  buildings  ; thus  the  main  entrance  to 
the  Agricultural  Hall  will  be  formed  by  a 
temple  of  Ceres ; in  the  centre  will  be  a 
statue  of  Ceres,  surrounded  by  a colonnade 
and  domed  roof,  all  of  which  will  be  richly  ex- 
pressed in  gold  and  colour,  and  there  will  be  a 
mosaic  floor  in  black  and  white  to  emphasise 
the  Ionic  character  of  the  building.  The  en- 
trance to  the  Mines  Building  will  be  of  marble 
and  mosaic,  the  decorations  being  in  gold, 
silver,  and  black,  colours  emblatical  of  mineral 
products.  The  grand  entrance  to  the  Elec- 
tricity Building  will  be  a magnificent  hemi- 
cycle,  which  is  to  be  made  as  brilliant  as 
possible  for  night  effect,  by  the  use  of  porphyry 
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columns,  and  great  masses  of  gilt  modelled 
work  in  relief  ; a gigantic  statute  of  Benjamin 
Franklin  will  stand  in  the  centre  of  this  en- 
trance. Little  or  no  decoration  will  be  given 
to  the  Machinery  Hall,  the  idea  being  that  its 
appearance  should  harmonise  with  its  con- 
tents. The  main  entrance  to  the  Transporta- 
tion Building  will  be  a great  arched  doorway, 
covered  entirely  with  gold,  intensified  by 
strong  reds  and  blues.  The  interior  will  be 
very  simply  treated  with  elementary  byzantine 
decoration.  The  Fine  Arts  gallery,  which 
will  have  a mile  of  hanging  space  on  the  walls, 
will  have  little  internal  decoration  ; the  hang- 
ing spaces  will  be  of  the  usual  dull  red  found 
most  suitable  for  the  purpose.  But  at  the  en- 
trance and  under  the  central  dome,  gold, 
colour,  and  decorative  figure  work  will  be 
freely  used.  As  for  the  Administration  Build- 
ing, its  roof  will  be  covered  with  aluminium 
bronze  highly  burnished,  and  its  decorative 
scheme  is  that  of  a monument  to  great  dis- 
coverers. Outside  there  will  be  eight  large 
inscriptions,  detailing  facts  in  the  life  of 
Columbus,  and  forty  names  of  discoverers  of 
continents,  or  portions  of  continents.  Inside 
there  will  be  eight  records  of  important  dis- 
coveries in  science,  and  as  many  names  of 
great  men  of  science.  The  dome  will  be  lined 
with  suggestive  bas-reliefs , and  the  whole 
effect  of  the  interior  is  to  be  simple,  grand,  and 
dignified.  The  internal  decoration  will  consist 
of  bas-relief  \ forcing  the  colonnade  into  view 
by  flat  panels,  and  the  relief  that  gold  will  give 
to  certain  strong  construction  lines. 

XXI. — The  Exhibition  Grounds. 

Allowing  for  the  150  acres  of  main  buildings 
upon  Jackson-park,  and  for  the  large  number 
of  smaller  and  independent  pavilions  that  will 
be  erected  there,  there  will  still  remain  an  area 
of  about  400  acres  within  the  park  limits.  A 
small  portion  at  the  northern  end  has  already 
been  reclaimed  and  laid  out  by  the  Park  Com- 
missioners ; the  remainder  is  a work  that  has 
yet  to  be  completed,  and  this  is  in  the  hands  of 
the  famous  American  landscape  gardeners — 
Messrs.  Olmstead  and  Codman,  who  are  widely 
known  by  their  successful  treatment  of  Central- 
park  of  New  York,  the  Buffalo -park  at  Buffalo, 
and  many  others.  In  the  arrangements  of 
Jackson-park  a considerable  space  will,  as  we 
have  seen,  be  occupied  by  water — by  the  great 
basin,  the  canal,  and  the  lagoons.  The  banks 
of  all  these  will  be  either  sloped  or  terraced, 
and  marked  by  very  numerous  landing  stages 
for  the  fleet  of  electric  and  other  boats.  Many 


miles  of  walks  will  be  laid  out  in  the  park,  the 
main  thoroughfares  being  paved  by  artificial 
stone  blocks,  the  exact  nature  of  which  has  not 
yet  been  decided  upon.  At  the  present  time, 
of  course,  all  is  chaos  in  the  park,  but  before 
long  the  partial  restoration  of  the  surface  soil,, 
stripped  for  levelling  purposes,  will  have  to  be 
commenced,  and  the  planting  of  trees,  which- 
will  be  done  with  a liberal  hand  and  with  at 
view  to  the  best  effects,  will  be  started. 
Enough  excavated  material  from  the  basin  and 
canals  will  be  at  hand  to  change  the  dead  level 
of  the  ground  as  may  be  required,  and  in  due- 
time the  lawns  and  flower  beds  will  be  formed- 
Much  attention  to  effect  will  be  concentrated 
on  the  terraces  bordering  the  great  basin,  but 
the  chief  work  of  the  landscape  gardeners  will 
be  concentrated  on  the  wooded  island,  a large 
area  of  land  in  the  lagoon  opposite  the  Horti- 
cultural Building.  This  spot,  on  which  there 
already  exists  a certain  number  of  trees,  will 
be  liberally  planted  with  specimens  of  every 
suitable  tree  indigineous  to  the  United  States,, 
while  the  ground  will  also  be  planted  with 
azalias,  rhodedendrons,  and  other  flowering- 
and  decorative  shrubs.  There  is  no  fear  that 
the  Exhibition  Buildings  will  not  receive  a 
suitable  setting,  while  beyond  the  busy  and 
motley  throng  of  all  nations,  the  visitor  seeking- 
quiet  and  repose  will  find  these  in  the  wooded 
glades,  and  beside  the  clear  waters  of  the 
lakes  in  Washington-park. 

XXII. — The  Exhibition  of  Relics  of 
Columbus. 

Mention  has  been  made  in  another  part  of 
this  paper  of  the  reproduction  of  the  Convent 
of  La  Robida,  which  is  to  be  constructed  on 
an  elevated  tongue  of  land  projecting  into  the 
lake  to  the  south  of  the  pier ; it  was  in  this 
convent  that  Columbus  found  long  and  fre- 
quent intervals  of  rest  and  shelter.  It  is  a 
part  of  the  Exhibition  scheme  to  do  all 
possible  honour  to  the  memory  of  the  great 
explorer,  whose  four  hundredth  anniversary  is 
to  be  celebrated,  and  to  make  as  complete  a 
collection  of  the  relics  of  Columbus  as  time, 
money,  and  labour,  will  permit.  The  work  is, 
I believe,  chiefly  if  not  wholly  in  the  hands 
of  the  Government,  at  all  events  it  comes 
into  the  Latin-American  Department  of  the 
Exhibition,  and  is  placed  under  the  control  of 
a Government  official,  Mr.  W.  E.  Curtis.  The 
project  is  a very  comprehensive  one,  and  I am- 
enabled  to  give  a somewhat  detailed  account 
of  it,  which  I dcf  with  much  pleasure,  because 
it  will  be  found  of  interest,  and  because  it 
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may  be  the  means  of  inducing  those  who  may 
be  possessed  of  Columbus  relics  to  lend  them 
for  the  enrichment  of  the  collection.  The  first 
part  of  this  historical  exhibit  will  include 
maps,  models  and  fac-similes , intended  to 
illustrate  the  condition  of  navigation  and  the 
knowledge  of  geography  before  and  during 
the  time  of  Columbus.  This  section  will  also 
comprise  such  evidence  as  is  available  of  the 
discoveries  that  are  alleged  to  have  been 
made  at  an  earlier  period,  whether  by  the 
Scandinavians,  Danes,  Welsh,  Irish  and  other 
nationalities.  Here  the  famous  Leif  Erikson 
will  be  thrown  into  relief ; his  statue  will  form 
part  of  the  exhibit,  and  near  it,  maps  and 
charts  of  his  alleged  voyages,  and  the  settle- 
ments which  it  is  claimed  he  made  in  Green- 
land ; the  localities  associated  with  his  name 
will  be  shown  by  photographs,  and  there  will 
be  a number  of  models  of  the  Norse  ships  of  his 
period.  There  will  be  a very  fine  collection  of 
navigating  and  other  nautical  instruments  in 
use  before  and  during  the  time  of  Columbus, 
and  the  department  is  now  trying  to  induce 
the  Danish  Government  to  send  over,  as  a 
part  of  its  exhibit,  the  original  sagas  of  the 
Norsemen ; there  is  a good  chance  of  this 
being  done.  Finally,  in  this  historical  section 
there  will  be  a large  and  very  interesting 
collection  ®f  charts,  including  all  the  known 
ancient  maps,  either  the  originals  or  copies, 
from  the  earliest  representation  of  the  earth  by 
the  Hindus,  to  the  globe  of  Martin  Boreheim 
atNuremburg;  probably  the  original  of  this 
latter  which  exists  in  the  Town-hall  of  Nurem- 
burg  will  be  lent. 

The  life  history  of  Columbus  follows  this  more 
general  section.  This  collection  will  include 
illustrations  of  the  various  cities  that  claim  him 
as  their  son — Cogoletto,  Quinto,  Genoa,  and 
others  ; models  of  all  the  houses  in  which  he 
was  supposed  to  be  born  will  be  given  ; there 
will  be  photographs  of  the  University  of  Pavia, 
where  it  is  stated  that  he  was  educated  ; his 
life  in  Portugal  and  in  Madeira  is  followed 
step  by  step,  until  he  became  associated  with 
Spain,  and  in  this  connection  photographic 
and  other  views  will  be  shown  of  all  towns  and 
buildings  with  which  his  name  can  be  linked. 
This  stage  of  the  story  includes  the  Convent  of 
La  Robida,  in  Palos,  which  is  to  form  the 
casket  in  which  so  many  priceless  gems  are  to 
be  enshrined.  As  you  are  aware,  Palos  is  a 
little  seaport  in  the  Spanish  province  of  Anda- 
lusia ; it  faces  the  Atlantic,  and  it  was  from 
Palos  that  Columbus  started  on  his  first  voyage 
on  the  3rd  of  August,  1492.  An  extensive 


picture  gallery  will  next  attract  attention  ; in 
it  will  be  arranged  all  the  paintings — either 
originals  or  copies  in  which  Columbus  figures, 
and  as  these  are  very  numerous,  and  the  sub- 
jects very  varied,  they  will  present  an  almost 
continuous,  though,  perhaps,  not  harmonious, 
life  story  of  the  great  voyager.  A separate 
room  of  this  gallery  will  contain  all  the  alleged 
portraits  of  Columbus  that  can  be  collected 
and  which  have  any  artistic  merit ; already 
forty-five  of  these  portraits  have  been  brought 
together,  and  it  is  probable  that  the  student 
of  the  really  remarkable  series  will  be  sorely 
puzzled  to  know  what  manner  of  man  the  dis- 
coverer of  America  was.  Supplementary  to 
the  Columbus  picture  gallery  will  be  another 
referring  to  the  court  of  Ferdinand  and  Isabella 
at  the  time  of  Columbus,  with  a large  collec- 
tion of  historical  portraits. 

Probably  the  interest  in  the  collection  will 
centre  in  the  model  of  the  Santa  Maria , the 
caravel  in  which  Columbus  sailed  from  Palos 
on  his  first  voyage.  The  Santa  Maria , as 
well  as  her  consorts — the  Pinta  and  the 
Nina — were  small  and  ill-found  ships,  actual 
particulars  of  which  either  do  not  exist  or 
have  not  been  discovered.  We  may,  how- 
ever, expect  that  much  more  will  be  known 
about  them  before  long,  as  an  officer  of  the 
United  States  Navy  has  been  instructed  to- 
obtain  full  information,  and  afterwards  to  recon- 
struct a correct  model  of  the  Santa  Maria . 
Lieut.  Little,  who  was  told  off  for  this 
pleasant  task,  has,  I presume,  succeeded, 
for  I am  informed  that  he  is  now  in  Spain* 
where  he  is  occupied  in  building  the 

caravel ; should  time  and  funds  permit,  both 
the  Pinta  and  the  Nina  will  also  be  recon- 
structed, and  this  copy  of  the  famous  old- 
world  fleet  will  be  navigated  across  the 
Atlantic.  It  is  intended  that  this  ship,  or 
the  whole  fleet  if  it  is  built,  shall  take  a part 
in  the  great  Naval  Review  which  is  to  be  held 
in  New  York  Harbour  in  1893,  and  to  which 
all  the  maritime  governments  of  the  world  have 
been  invited  to  send  their  ships.  The  Santa 
Maria , on  that  occasion,  and  afterwards 
during  the  term  of  the  Exhibition,  will  be 
manned  by  Spanish  sailors  in  the  costume 
of  the  time,  and  she  will  be  rigged  and 
equipped  as  nearly  as  possible  (except,  we 
presume,  as  concerns  rations)  as  she  was 
during  her  first  voyage.  After  the  Naval 
Review  the  caravel  will  be  taken  through  the 
canals  and  lakes  to  Chicago,  where  it  will  be 
anchored  beneath  the  walls  of  the  Convent  of 
La  Robida  during  the  period  of  the  Exhibition. 
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Fac-similes  of  all  the  busts,  monuments,  and 
statues  of  Columbus  that  are  known  through- 
out the  world  are  to  be  reproduced  and  shown, 
as  well  as  models  of  his  two  burial  places  in 
San  Domingo  and  Havana  ; as  the  first  named 
place  possesses  a casket  containing  his  alleged 
bones  (which  will  also  be  represented),  it 
may  possibly  have  the  greater  claims  to  the 
privilege. 

Thus  it  will  be  seen  that  it  is  the  intention  of 
the  Latin-American  Department  to  present  a 
complete  life-interest  of  Columbus,  so  complete 
indeed  that  it  would  probably  astonish  the 
great  Admiral  with  many  of  its  details.  It  is 
pretty  certain  that  after  so  much  painstaking 
investigation,  the  history  of  Columbus  will 
have  to  be  re-written. 

Following  these  more  showy  and  attractive 
exhibits,  will  come  the  section  of  bibliography, 
which  will  illustrate  by  what  means  a know- 
ledge of  his  discoveries  was  communicated  to 
the  world.  The  geographical  results  of  his 
voyages  will  be  shown  by  a collection  of  maps 
and  charts,  from  the  earliest  sketches  down 
to  the  political  divisions  and  the  topography 
of  North  and  South  America  of  to-day. 
Exhibits  to  elucidate  the  reasons  that  gave 
America  its  name  will  be  presented.  Amongst 
other  objects  in  this  class  will  be  a copy 
of  the  first  edition  of  the  Cosmographies 
Introductio,  published  at  St.  Die,  and  to 
which  the  continents  of  the  new  world  owe 
their  name.  This  famous  book  will  be  placed 
in  a glass  case  in  the  centre  of  a room,  and 
around  it  will  be  arranged  a collection  of 
illustrations  of  the  place  where  the  book  was 
printed,  with  portraits  of  the  authors  and 
publishers,  and  of  the  patrons  under  whose 
auspices  it  was  produced.  I believe  that  Mr. 
Curtis  is  very  proud  of  this  collection,  which  is 
remarkably  complete,  a success  due,  so  he  in- 
forms me,  to  a series  of  fortunate  accidents. 
With  relics  and  records  of  Americus  Vespucci 
and  other  early  travellers,  the  personal  part  of 
the  exhibit  is  completed,  and  the  continent  of 
America  is  taken  in  hand.  There  will  be  a 
great  relief  map  of  the  two  continents,  on 
which  will  be  laid  down  the  various  routes  of 
Columbus,  and  the  different  places  visited  by 
him  will  be  marked.  To  give  increased  interest 
to  this  part  of  the  exhibit,  photographers  were 
dispatched  from  Washington  to  such  places, 
and  a large  number  of  views  are  being  taken 
that  will  illustrate  the  present  condition  of 
every  spot  he  is  known  to  have  visited,  in- 
cluding the  West  Indies,  the  north  coast  of 
South  America,  &c.  By  ethnological  and 


archaeological  collections  the  conditions  of  the 
natives  of  these  various  countries  will  be  in- 
dicated, as  well  as  the  impressions  received 
about  them  in  Europe  from  the  early  voyagers’ 
reports  and  travellers’  tales.  This  section  will 
be  enriched  by  drawings  and  descriptions 
copied  from  De  Bry,  Philipono,  and  other 
imaginative  writers  of  the  time  who  published 
fantastic  representations  of  the  original  in- 
habitants of  the  continent. 

Relics— that  is,  personal  relics — of  Colum- 
bus will  be  plentifully  displayed.  The  ruins 
that  marked  the  site  of  Isabella,  the  first 
settlement  of  the  New  World,  have  been  ac- 
quired and  are  to  be  re-erected.  An  authentic 
anchor,  and  a cannon  that  he  left  behind  him 
at  Navidad,  where  he  built  a stockade  from 
the  wreckage  of  the  Santa  Maria , and  the 
actual  bell  that  was  hung  in  the  church  tower 
of  Isabella,  and  for  the  first  time  rung  out  on 
the  breezes  of  the  western  world  the  tidings 
of  a new  religion,  and  of  new  phases  of  cruelty 
and  persecution.  These  interesting  mementoes 
are  already  in  the  possession  of  the  depart- 
ment, and  it  is  expected  that  many  more  will 
be  acquired  or  lent,  especially  by  the  Spanish 
Government  and  by  private  collectors. 

Finally  will  come  illustrations  of  the  con- 
quest of  Mexico  and  of  the  Colonial  period, 
both  treated  in  the  same  broad  and  complete 
manner ; the  former  is  divided  into  three 
epochs.  First  is  the  epoch  of  the  conquest  of 
Mexico  ; this  will  comprise  ( a ) the  civilisation 
of  the  Aztecs,  illustrated  by  actual  collections, 
by  models,  and  by  photographs.  ( b ) The 
Conquistadores  : Cortez  is  the  hero  of  this 
section  of  course,  and  a large  and  very  interest- 
ing museum  of  relics  of  that  great  adventurer 
will  be  arranged,  (c)  The  epoch  of  the  Con- 
quest of  Peru : this  will  include  subjects  to 
illustrate  the  civilisation  of  the  Incas  and  the 
career  of  Pizzaro  and  his  followers.  Authentic 
relics  of  this  period  are  quite  numerous ; the 
sword  of  Pizzaro  is  in  the  Royal  armoury  at 
Madrid.  His  banner,  which  it  is  claimed  was 
embroidered  by  Queen  Isabella,  was  cut  in 
two ; one  half  is  preserved  in  Bogota, 
Columbia,  and  the  other  is  at  Caracas  in 
Venezuela.  ( d ) The  epoch  of  conquest  in 

other  parts  of  America  : in  this  will  be  col- 
lections to  show  the  condition  of  the  early 
natives  of  Central  and  South  America ; relics 
of  the  first  discoverers  and  travellers,  and  j 
collection  of  antiquities  from  all  the  republics  i 
of  South  America. 

The  third  group  refers  to  the  Colonial  period 
of  the  same  continent.  It  commences  with  I 
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the  epoch  of  the  Spanish  Viceroys,  and  is 
intended  to  illustrate  especially  the  develop- 
ment of  the  southern  continent  from  the  time 
of  the  conquest  to  that  of  the  revolutions. 
Naturally  religious  relics  will  play  an  important 
part  in  this  group,  including  as  many  genuine 
objects  connected  with  the  Inquisition  as  can 
be  obtained.  The  epoch  of  the  revolution  will 
refer  to  that  stormy  period  of  South  American 
history  when  the  colonists  rose  up  against  the 
parent  countries  and  threw  off  their  yoke  prior 
to  commencing  their  own  internal  wars. 
Probably  this  section  will  be  very  complete, 
though  hardly  so  interesting  as  the  ones  that 
precede  it. 

Too  much  praise  cannot  be  accorded  to 
Mr.  Curtis  for  the  ability  and  enthusiasm  he 
has  brought  into  this  work ; the  success  fol- 
lowing his  efforts  is  already  assured,  and  we 
may  predict  in  advance  that  the  contents  of 
the  model  La  Robida  will  be  worth  the  journey 
from  here  to  Chicago  to  study.  But  I have 
another  motive  besides  that  of  attempting  to 
render  justice  to  Mr.  Curtis,  and  which  I feel 
I have  not  sufficiently  done.  This  really 
marvellous  effort  has  other  objects  than  to  do 
glorious  homage  to  Columbus,  or  to  provide  a 
special  attraction  to  the  visitors  at  the  Exhibi- 
tion. It  is  the  avowed  and  absolutely  justifiable 
intention  of  the  United  States  to  draw  as 
closely  to  itself  as  possible,  the  countries  of 
South  America  ; and  this  embodiment  of  their 
history,  this  worthy  homage  fully  paid  to  the 
great  past  of  Spain  and  of  her  old  colonies, 
will  be  a substantial  step  towards  the  realisa- 
tion of  that  dream  of  federation  so  dear  to 
most  Americans.  The  struggle  between  our- 
selves and  the  United  States  for  trade 
supremacy  in  those  important  countries  which 
we  have  been  accustomed  carelessly  to  regard 
as  ours  by  vested  right,  is  close  at  hand,  and 
the  Columbian  Exposition  is  assuredly  going 
to  mark  an  epoch  in  our  commercial  relations 
with  South  America.  The  sympathy  between 
that  continent  and  the  United  States  is  very 
sincere,  and  is  based  on  an  actual  or  a sup- 
posed community  of  interests  ; that  it  is  real, 
the  following  facts  and  figures  willl  show. 

United  States  Army  and  Navy  officers  have 
been  sent  by  the  supreme  Government  to 
every  one  of  the  republics  and  the  colonies, 
as  Commissioners,  to  awaken  their  interests, 
and  to  aid  and  direct  the  work  of  the  various 
Governments  and  the  local  commissions;  what 
excellent  commercial  missionary  work  these 
gentlemen  will  do,  perhaps  even  without  in- 
tending it,  is  obvious  to  you  all.  Every  South 


American  republic,  and  nearly  every  colony, 
has  appointed  Commissioners,  and  most  ot 
them  have  made  large  grants.  In  all,  these 
grants  amount  now  to  over  ^400,000,  and  will 
be  yet  increased.  In  Brazil,  the  Federal 
Government  has  voted  ^100,000,  and  the 
different  districts  have  also  made  large  appro- 
priations. It  is  true  that  the  spectre  of 
revolution  is  ever  menacing  this  turbulent 
continent ; but  even  revolution  cannot  destroy, 
it  can  only  arrest,  the  flow  of  commerce,  for 
which  the  United  States  is  so  actively  digging 
a new  channel.  Columbia  and  Ecuador  have 
each  subscribed  ^20,000;  Peru,  Bolivia,  Chile, 
Costa  Rica  even,  the  same  amount;  Argentina 
has  found  £ 200,000  (there  is  always  money  for 
war  or  exhibitions);  Nicaragua,  Guatamala, 
Honduras,  Mexico,  and  Uruguay  are  all 
pressing  forward  with  Commissioners  and 
funds.  The  President  of  Paraguay  has  re- 
ceived cai'te  bla?iche  from  his  Congress  to 
expend  what  he  deems  necessary ; and  the 
West  India  Islands  are  following  suit. 

Are  stronger  indications  than  these  required 
to  awaken  our  manufacturers  to  this  concerted 
attack  on  one  of  our  great  trade  strongholds  ? 
I repeat  that  this  effort  of  the  United  States 
is  absolutely  fair  and  frankly  announced.  And 
I desire  to  emphasise  the  fact  that  in  pressing 
us  to  participate  in  their  Columbian  Exposi- 
tion, the  Americans  show  their  wish  to  give  us 
every  chance.  This  is  no  fanciful  picture  cf 
the  danger  we  incur,  that  I have  attempted  to 
sketch,  and  with  this  warning  to  our  manu- 
facturers and  our  traders,  I pass  on  to  another 
subject. 

XXIII.— The  Ethnological  Museum. 

If  the  plan  which  has  been  elaborated  by 
Professor  Putnam  is  carried  out,  a very  com- 
plete ethnological  exhibit  will  be  made.  It  is 
intended  to  find  room  for  this  display  in  the 
hall  of  the  Liberal  Arts,  but  it  is  a question 
whether  there  will  be  sufficient  space  in  this 
vast  building.  Like  the  historical  portion  of  the 
transportation  exhibit,  that  of  the  Columbus 
relics  and  some  others,  the  ethnological 
collection  will  have  little  or  no  commercial 
interest,  but  only  a scientific  value.  Foreign 
co-operation,  therefore,  will  be  entirely  disin- 
terested, and  in  order  to  awaken  the  interest 
of  those  connected  with  this  subject,  too  much 
publicity  cannot  be  given  to  Professor  Putnam’s 
plans,  in  the  elaboration  of  which  he  is  hoping 
to  obtain  aid  from  different  parts  of  the  world. 
He  was  appointed  Chief  of  the  Ethnological 
\ Department  last  September,  and  a grant  of 
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^30,000  was  made  to  defray  the  expenses  of 
the  exhibit.  The  most  important  part  of  the 
collection  will  refer  to  North  and  South 
America.  Commencing  with  the  traces  of  the 
existence  of  man  in  the  northern  hemisphere, 
and  south  of  that  part  which  then  lay  beneath 
a sheet  of  ice,  the  conditions  of  human  exist- 
ence will  be  represented  by  illustrations  that 
will  include  the  geology,  the  flora,  and  fauna 
of  the  period ; the  latter  will  contain  actual 
specimens  or  reproductions  of  the  mammoth 
and  the  mastodon,  the  reindeer,  musk  ox,  and 
other  animals  which  then  existed  far  south  in 
the  continent.  Portions  of  human  skeletons 
and  relics  of  human  work  have  been  dis- 
covered in  the  glacial  gravel  of  this  early 
period.  After  this  will  follow  an  exhibit  of 
the  races  which  still  inhabit  arctic  regions; 
their  summer  and  winter  houses,  boats,  dogs 
and  sledges,  utensils,  weapons,  and  costumes, 
as  well  as  life-size  figures  of  men,  women,  and 
children.  Other  collections  will  illustrate  the 
northern  tribes  on  the  west  side  of  the  con- 
tinent, Indian  tribes  living  in  the  interior,  and, 
as  far  as  possible,  by  means  of  actual  relics  or 
by  reconstruction,  the,  habitations,  arts,  and 
customs  of  the  various  tribes  living  in  the 
eastern  portion  of  the  country  at  the  period  of 
its  earliest  settlement  by  Europeans.  This 
will  be  chiefly  obtained  by  information  gathered 
from  15th  century  writers,  from  old  village 
sites,  and  from  native  burial  places  ; so,  also, 
the  tribes  of  the  southern  portions  of  North 
America,  of  Central  and  South  America,  will 
be  represented  as  fully  as  time  and  means 
permit. 

Most  of  these  objects  will  refer  to  periods  of 
which  tradition,  history,  and  actual  relics  have 
handed  down  evidence.  But  there  exist  in 
America  wide  and  deeply  interesting  evidences 
of  pre-historic  life  on  the  American  Continent ; 
models  of  the  most  important  earth  works  and 
mounds  of  the  central  portion  of  the  country 
will  be  prepared,  as  well  as  carefully  made 
plans  and  sketches.  The  great  earth  works 
in  Ohio,  in  which  are  combined  squares,  octa- 
gons, circles,  and  other  figures,  often  of  large 
size,  will  be  represented  in  this  way  as  well  as 
the  different  kinds  of  mounds.  A model  will 
be  made  of  the  great  mound  Cahokia,  nearly  a 
hundred  feet  high  ; another  will  be  shown  of 
the  great  serpent  mound  of  Ohio,  an  earth 
structure  1,400  feet  long,  and  the  symbol  of 
ancient  worship  in  North  America.  The 
immense  mounds,  representing  man  and  various 
animals,  of  which  several  exist  in  excellent 
preservation  in  Wisconsin  and  Minnesota,  will 


be  reproduced,  and  this  part  of  the  subject 
will  be  further  illustrated  by  plans  and  drawings 
of  all  the  important  mounds  known  in  North 
America.  Associated  with  these  objects  will 
be  a museum  of  the  contents  of  the  mounds  ; 
implements  and  ornaments  of  stone,  copper, 
silver,  bone,  and  other  materials  that  were 
fashioned  and  utilised  by  this  ancient  people. 

Another  class  of  exhibits  will  be  models  of 
the  ancient  cliff  houses  and  ruined  pueblos  of 
Colorado,  Arizona,  and  New  Mexico,  with  a 
large  collection  of  ancient  pottery,  implements, 
and  ornaments  taken  from  them  ; models  of 
the  existing  pueblos,  such  as  those  of  Moki 
and  Zuni,  which  appear  to  form  a direct  link 
with  the  past  races,  of  which  only  ruins  remain. 
Then  will  come  the  reproduction  of  some  por- 
tion of  those  great  stone  buildings  in  Central 
America,  Mexico,  and  Peru,  of  which  there 
is  but  little  knowledge.  The  ruins  of  Yucatan 
afford  rich  material  for  this  part  of  the  subject, 
and  will  be  illustrated  by  reproductions,  models, 
and  pictures  of  this  ancient  architecture,  and 
of  the  hieroglyphic  records  that  abound  within 
the  temples  ; one  of  the  most  important  of 
these  structures,  known  as  the  Portal  of  Baoma, 
it  is  intended  shall  form  the  entrance  to  the 
great  court  in  which  all  these  objects  will  be 
arranged.  To  give  an  air  of  life  to  these 
relics  of  a dead  and  vanished  time,  many 
groups  of  natives,  selected  from  different  tribes 
of  north,  central,  and  south  America,  will  be 
brought  to  Jackson  - park,  where — living  in 
their  own  huts — they  will  be  engaged  during 
the  period  of  the  Exhibition  in  following  their 
special  industries,  such  as  pottery  making, 
weaving,  basket  making,  &c. 

Such  a scheme  as  has  been  sketched  out  in 
the  foregoing  lines,  from  information  furnished: 
by  Professor  Putnam,  suggests  the  necessity 
of  much  labour  and  of  very  earnest  co-opera- 
tion. In  this  Professor  Putnam  has  been  for- 
tunate in  obtaining  the  colaboration  of  Mr- 
W.  E.  Curtis,  of  the  State  Department,  and 
chief  of  the  Latin- American  section . This  gen- 
tleman, many  months  ago,  despatched  agents 
to  all  the  countries  of  South  America  in  con- 
nection with  his  own  special  work,  and  these 
are  also  engaged  in  gathering  material  for  the 
ethnological  display.  The  various  museums 
from  the  different  States  of  the  Union  are  also 
assisting,  as  well  as  the  various  consuls  in 
Mexico  and  Central  America,  while  an  expe- 
dition has  been  despatched  to  Greenland, 
Alaska,  and  Siberia  for  the  same  purpose. 
Special  commissioners  have  also  been  sent  to 
various  parts  of  Asia  and  Africa  to  collect 
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•ethnological  material.  The  work  is,  therefore, 
proceeding  with  energy  and  method,  and  it  is 
hoped  that  the  appeal  for  help  to  the  scientists 
of  this  country  and  on  the  Continent  will  not 
be  in  vain.  It  is  intended  after  the  Exhibition 
to  establish  a permanent  ethnological  musenm 
at  Chicago. 

XXIV. — Protection  against  Fire. 

We  have  heard  a good  deal  about  the  danger 
to  which  exhibits  in  Jackson-park  will  be  ex- 
posed, from  the  alleged  inflammable  nature  of 
the  buildings.  I should  like  to  dispel  this 
belief,  which  has  no  foundation  in  fact.  It 
was  originally  contemplated  to  employ  timber 
for  the  roofs  of  all  the  buildings  excepting 
those  of  large  span,  and  had  this  been  done 
there  is  no  doubt  that  during  the  hot  and  dry 
summer  season  there  would  have  been  con- 
siderable fire  risks.  But  all  this  has  long 
since  been  changed  ; it  is  true  that  the  founda- 
tions, walls,  and  general  frame  work  of  nearly 
all  the  buildings  is  to  be  of  wood ; but  the 
roofs,  excepting  those  of  quite  insignificant 
dimensions,  will  be  of  steel,  and  there  need  be 
no  more  apprehension  of  fire  than  there  was 
during  previous  exhibitions  held  in  London  or 
Paris.  The  exterior  and  interior  of  all  timber 
walls  will  be  covered  with  a fire-proof  plaster, 
and  all  the  complicated  framing  upon  which 
the  elaborate  architectural  effects  are  built  up, 
will  be  embedded  in  the  same  material.  Within 
the  various  buildings,  timber,  where  it  is  ex- 
posed, will  be  protected  with  a fire-resisting 
paint ; in  short,  every  precaution  that  care  and 
skill  can  suggest  will  be  employed  to  secure 
the  safety  of  the  structures  and  their  contents. 
In  connection  with  this  subject,  some  very 
interesting  experiments  will  soon  take  place  in 
Jackson-park.  Some  time  since  every  paint 
manufacturer  in  the  United  States  was  re- 
quested to  join  in  a test  of  so-called  fire-proof 
paint.  Only  seven  firms  responded  to  this 
appeal,  and  a series  of  small  wooden  buildings 
are  now  being  erected  to  put  the  pretensions 
of  these  makers  to  the  proof.  They  will  be 
covered  with  match-boarded  roofs,  over  which 
canvas  is  strained,  and  they  will  be  painted 
with  various  compositions  inside  and  out. 
Efforts  will  then  be  made  to  set  fire  to  these 
sheds  by  means  of  powerful  electric  currents 
flowing  through  defective  conductors  ; such  of 
the  buildings  as  resist  these  tests  will  after- 
wards have  combustible  materials  steeped  in 
kerosine  placed  within  them,  and  set  on  fire. 
The  contractor  whose  paint  is  proved  by  these 


experiments  to  be  the  most  resistant,  will 
supply  the  executive  with  their  compositions. 
Some  of  the  competing  firms  have  already 
carried  out  experiments  on  these  lines,  with 
reputed  success.  It  need  hardly  be  added 
that  the  amount  of  paint  required  to  protect 
the  exposed  timber  work  within  the  buildings 
will  be  enormous. 

Doubtless,  these  experiments  will  be  of  ex- 
treme interest,  and  very  instructive.  The 
Executive  will,  however,  do  well  to  remember 
that,  with  conflagrations,  as  with  many  other 
things,  it  is  always  the  unexpected  which 
happens,  and  that,  despite  all  their  care,  a 
hundred  unforeseen  causes  may  exist  to  start  a 
fire  in  one  part  or  another  of  Jackson-park. 
Probably  defective  electric  conductors  will  be 
a most  fruitful  source  of  danger,  and,  as  such 
an  enormous  amount  of  energy  will  be  con- 
stantly distributed  through  some  hundreds  of 
miles  of  wire,  the  risk  from  this  cause  will  be 
largely  increased.  It  is  intended  that  the 
organisation  for  the  prevention  and  extinguish- 
ing of  fires  shall  be  as  perfect  as  even  the 
advanced  practice  in  the  United  States  will 
admit.  Mains  are  being  laid  down  through- 
out the  grounds,  to  which  branches  are  con- 
nected, and  a great  number  of  fire  hydrants 
are  attached.  The  water  supply  will  be  prac- 
tically inexhaustible,  and  the  pumping  power 
amply  sufficient  to  meet  even  extraordinary 
contingencies.  At  the  present  time,  this 
service  is  being  placed  in  working  order  ; for 
there  is  probably  more  danger  from  fire  during 
the  erection  of  the  buildings  than  after  the 
Exhibition  is  opened. 

A powerful  combination  of  insurance  com- 
panies will  issue  policies  covering  risks  upon 
the  buildings,  and,  later  on,  upon  the  contents. 
And  it  is  said— though  I do  not  make  this 
statement  with  official  authority — that  a float- 
ing insurance  of  300,000,000  dollars  will  be 
effected  by  the  Executive  upon  the  Exhibition 
and  its  contents  during  the  year  1893. 

In  addition  to  the  fire  service,  the  water 
supply  for  innumerable  requirements  during 
the  time  of  the  Exhibition  will  be— and  it 
may  here  be  mentioned  that  it  is  intended 
that  the  sanitary  arrangements  shall  be — 
entirely  satisfactory.  The  sewage  w’ill  be 
collected  by  mains  from  all  parts  of  the 
ground,  and  delivered  into  tanks  near  the 
lake,  where  it  will  be  subjected  to  chemical 
purification  ; and  only  the  effluent  water  will 
be  discharged  into  the  lake.  Provision  will  be 
made  for  testing  different  systems  of  treating 
sewage  that  may  be  extracted. 
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XXV.— Classification  of  Exhibits. 

A special  committee  was  nominated  at 
Washington  to  determine  the  general  scheme, 
and  to  work  out  in  minute  detail,  the  system 
of  classification  which  should  be  adopted  for 
exhibits  at  the  Columbian  Exposition.  The 
principle  adopted  was  that  of  classification  by 
objects,  the  intention  being  that  objects  of  the 
same  class  should  be  arranged  together, 
whether  sent  by  American  or  foreign  ex- 
hibitors. This  method  has  been  definitely 
abandoned,  the  Executive  having  realised  the 
extreme  inconvenience,  not  to  say  impractica- 
bility of  foreign  exhibitors  having  their  goods 
scattered  over  numerous  departments  through- 
out the  Exposition.  Of  course  a certain 
amount  of  subdivision  is  absolutely  necessary  ; 
for  example,  machinery  must  be  shown  in  the 
Machinery  Hall,  pictures  in  the  Fine  Arts 
Gallery,  agricultural  exhibits  in  the  section 
reserved  for  that  purpose;  and  objects  relating 
to  the  industrial  arts,  in  the  Industrial  Arts 
Building.  But  apart  from  these  broad  lines 
of  classification,  the  Chicago  Exposition 
Executive  impose  no  regulations  upon  foreign 
exhibitors,  excepting  that  they  shall  follow  the 
official  classification  of  their  goods  in  the 
spaces  that  have  been  reserved  for  them  in  the 
several  buildings.  It  is  understood,  so  far  as  this 
country  is  concerned,  that  we  are  at  liberty  to 
place— with  the  exceptions  above  referred  to — 
all  our  exhibits  within  the  great  Industrial  Hall, 
where  the  area  of  our  court  covers  120,000 
square  feet ; it  is  also  understood  that  if 
the  British  exhibits  be  sufficiently  numerous  to 
require  a greater  space,  such  exhibits  shall  be 
placed  within  the  buildings  to  which  they 
officially  belong,  and,  to  provide  for  this  desir- 
able contingency,  ample  space  has  been  re- 
served by  the  Executive  within  these  buildings. 

Turning  to  the  official  classification,  we  find 
that  the  exhibits  are  divided  into  twelve  de- 
partments ; these  departments  being  divided 
into  groups,  and  the  groups  into  classes,  of 
which  the  following  is  a summary  : — 

Department  A . — Agriculture , Forest 
Products  and  Forestry , Machinery  and 
Appliances  (Class  1 to  118). — In  this  depart- 
ment, Group  1,  is  for  cereals,  grasses,  and 
forage;  Group  2, bread,  biscuits,  pastes, starch, 
gluten,  &c.  ; Group  3,  sugars,  syrups,  con- 
fectionery, &c. ; Group  4,  potatoes,  tubers,  and 
other  root  crops  ; Group  5,  vegetable  products 
of  the  farm  not  otherwise  classed ; Group  6, 
preserved  meats  and  food  preparations  ; Group 
7,  the  dairy  and  dairy  products  ; Group  8,  tea, 


coffee,  spices,  hops,  and  aromatic  and  oleagi- 
nous vegetable  substances  ; Group  9,  cotton, 
flax,  wool,  silk,  and  other  fibrous  and  hairy 
substances ; Group  10,  pure,  and  mineral 
waters,  natural  and  artificial ; Group  1 1 , 
whiskies,  cyder,  liqueurs,  and  alcohol ; Group 
12,  malt  liquors  ; Group  13,  machinery,  pro- 
cesses and  appliances  for  fermenting  distilling, 
bottling,  and  storing  beverages  ; Group  14, 
farms  and  farm  buildings  ; Group  15,  agricul- 
tural literature  ; Group  16,  farming  tools,  im- 
plements and  machinery;  Group  17,  miscel- 
laneous animal  products — fertilizers  and  ferti- 
lizing compounds;  Group  18,  fats,  oils,  candles, 
&c.  ; Group  19,  forest  products — forestry. 

Department  B. — • Viticulture , Horticul- 
ture, Floriculture  (Classes  119  to  1 7 1 ). — 
Group  20,  viticulture  ; Group  21,  horticulture  ; 
Group  22,  floriculture  ; Group  23,  arboricul- 
ture ; Group  24,  pomology;  Group  25,  preserved 
fruits  and  vegetables  ; Group  26,  appliances 
and  methods  of  horticulture,  floriculture,  arbori- 
culture, &c. 

Department  C.  — Live  Stock.  — Domestic 
and  Wild  Animals  (Classes  T72  to  217). — 
Group  27,  horses,  asses,  mules  ; Group  28, 
cattle  ; Group  29,  sheep ; Group  30,  goats, 
llamas,  camels,  and  other  domestic  animals ; 
Group  31,  swine  ; Group  32,  dogs  ; Group  33, 
cats,  ferrets,  rabbits,  &c.  ; Group  34,  poultry 
and  birds  ; Group  36,  wild  animals. 

Department  D.  — Fish,  Fisheries,  Fish 
Products  and  Apparatus  for  Fishing. 
(Classes  218  to  268). — Group  37,  fish  and  other 
forms  of  aquatic  life  ; Group  38,  sea  fishing 
and  angling ; Group  49,  products  of  the 
fisheries  and  their  manipulation  ; Group  41, 
fish  culture. 

Department  E.  — ■ Mines,  Mining,  and 
Metallurgy  (Classes  269  to  397). — Group  42, 
minerals,  ores,  and  native  metals;  Group  43, 
building  stones  and  quarry  products  ; Group 
44,  metallic  fuels  ; Group  45,  grinding  and 
polishing  substances  ; Group  46,  graphite, 
clays,  asbestos,  &c. ; Group  47,  limestone, 
cements,  and  artificial  stone ; Group  48,  mis- 
cellaneous useful  minerals  and  compounds  ; 
Group  49,  metallurgy  of  iron  and  steel,  and 
their  products  ; Group  50,  aluminium  and  its 
alloys ; Group  5 1 , copper  and  its  alloys  ; 
Group  52,  placer,  hydraulic,  and  drift  mining; 
Group  53,  quarrying  and  working  stone ; 
Group  54,  tools  and  appliances  for  under- 
ground mining;  Group  55,  boring  and  drilling 
mining  machinery  ; Group  56,  pumping,  drain- 
ing and  hoisting  mine  machinery ; Group  57, 
moving,  storing,  and  delivering  ores,  &c.  ; 
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Group  58,  apparatus  for  crushing  and  pulveris- 
ing ; Group  59,  sizing  appliances ; Group  60, 
extraction  of  gold  and  silver  by  milling  ; Group 
61,  extraction  of  gold  and  silver  by  lixiviation  ; 
Group  62,  extraction  of  gold,  silver,  and  lead 
by  fire  ; Group  63,  metallurgy  of  tin,  tin-plate, 
&c.  ; Group  64,  metallurgy  of  zinc,  nickel, 
cobalt ; Group  65,  metallurgy  of  antimony, 
and  other  metals  not  specifically  classed  ; 
Group  66,  assaying  apparatus  ; Group  67,  his- 
tory and  literature  of  mining  and  metallurgy. 

Department  F. — Machinery  (Classes  398 
to  474). — Group  68,  motors  and  apparatus  for 
the  generation  and  transmission  of  power, 
hydraulic  and  pneumatic  apparatus ; Group 
69,  fire-engines  and  apparatus  ; Group  70, 
machine  tools  and  machines  for  working 
metals  ; Group  71,  machinery  for  the  manu- 
facture of  textile  fabrics  and  clothing;  Group 
72,  machines  for  working  wood  ; Group  73, 
machines  and  apparatus  for  type  setting, 
printing,  stamping,  embossing,  and  for  making 
books  and  paper  working;  Group  74,  litho- 
graphy, zincography,  and  colour  printing ; 
Group  75,  photo-mechanical  and  other  me- 
chanical processes  of  illustrating ; Group  76, 
miscellaneous  hand  tools,  &c.,  used  in  various 
arts ; Group  77,  machines  for  working  stone, 
clay,  and  other  minerals  ; Group  78,  electric 
welding,  forging,  &c. 

Department  G. — Iransportation  ; rail- 
ways, vessels,  vehicles  (Classes  475  to  518). — 
Group  79,  railway  plant  and  equipment ; Group 
80,  cable  transportation;  Group  81,  electric 
railways  ; Group  82,  transportation  on  common 
roads ; Group  83,  aerial,  pneumatic,  and  other 
forms  of  transportation ; Group  84,  marine, 
lake  and  river  transportation;  Group  85, 
vessels  of  war  and  of  defence. 

Department  H. — Manufactures  (Classes 
519  to  717). — Group  86,  chemical  products  ; 
Group  87,  paints,  colours,  and  varnishes ; 
Group  88,  type  writers  and  stationery  ; Group 

89,  upholstery  and  interior  decoration  ; Group 

90,  ceramics;  Group  91,  tiles,  mosaics,  and 
tesserae  ; Group  92,  art  metal  work  ; Group  93, 
glass  and  glassware  ; Group  94,  stained  glass  ; 
Group  95,  art  carving ; Group  96,  gold  and 
silver  ware ; Group  97,  jewellery  ; Group  98, 
horology ; Group  99,  silk  and  silk  fabrics  ; 
Group  100,  fabrics  of  vegetable  and  mineral 
fibres  ; Group  101,  yarns  of  woven  goods, 
cotton,  linen,  &c. ; Group  102,  woven  and 
felted  goods  of  wool  and  mixtures  of  wool ; 
Group  103,  clothing  and  costumes ; Group 
104,  furs  and  fur  clothing,  &c. ; Group  105, 
laces,  embroideries,  &c. ; Group  106,  accesso- 


ries to  the  toilette ; Group  107,  travelling 
equipments;  Group  108,  rubber  goods,  &c.  : 
Group  109,  toys;  Group  no,  leather;  Group 
hi,  scales  ; Group  112,  war  material ; Group 
1 13,  lighting  apparatus;  Group  114,  heating 
and  cooking  apparatus  ; Group  115,  refrigera- 
tors, hollow  metal  ware,  &c. ; Group  116,  wire 
and  perforated  metal  goods  ; Group  117,  iron 
gates,  railings,  &c.  ; Group  118,  safes,  hard 
ware,  cutlery,  &c. 

Department  J. — .Electricity  (Classes  718 
to  769). — Group  1 19,  apparatus  to  illustrate 
the  phenomena  and  laws  of  electricity  and 
magnetism;  Group  120,  thermo-electric  bat- 
teries; Group  12 1,  secondary  batteries  ; Group 
122,  dynamos,  &c.  ; Group  123,  transmission 
and  regulation  of  the  electric  current ; Group 
124,  electric  motors  ; Group  125,  electric  light- 
ing; Group  126,  electric  heating;  Group  127, 
electro-metallurgy;  Group  128,  electric  forg- 
ing, &c.  ; Group  129,  the  electric  telegraph  ; 
Group  130,  the  telephone;  Group  131,  the 
phonograph  ; Group  132,  surgical  electricity  ; 
Group  133,  miscellaneous  applications  of  elec- 
tricity ; Group  134,  history  and  statistics  of 
electrical  invention. 

Departmejit  K. — Fine  Arts:  pictorial , 
plastic,  and  decorative  (Classes  770  to  773). 
— Group  135,  sculpture;  Group  136,  paintings 
in  oil ; Group  137,  paintings  in  water  colours  ; 
Group  138,  paintings  on  ivory,  porcelain,  &c., 
frescoes  ; Group  139,  engraving  and  etchings  ; 
Group  140,  crayon  and  other  drawings  ; Group 
141,  antique  and  artistic  carving  ; Group  142, 
exhibits  of  private  collections. 

Department  L.  — Liberal  Arts:  educa- 
tion, literature,  engineering,  public  works , 
music , and  the  drama  (Classes  774  to  881). — 
Group  143,  hygiene  ; Group  144,  instruments 
and  apparatus  of  medicine,  surgery,  &c.; 
Group  145,  primary,  secondary,  and  superior 
education  ; Group  146,  books,  journalism,  (See. ; 
Group  147,  instruments  of  precision,  &c., 
photography;  Group  148,  civil  engineering 
and  architecture  ; Group  149,  government  and 
law;  Group  150,  commerce,  trade,  and  bank- 
ing; Group  15 1 , institutions  and  organisa- 
tions for  the  increase  and  diffusion  of 
knowledge ; Group  152,  social,  industrial, 
and  co-operative  associations ; Group  153, 
religious  organisations  and  systems ; Group  154^ 
music  and  musical  instrumants,  the  theatre. 

Department  M. — Ethnology,  archceology, 
progress  of  labour,  and  invention  (Classes 
889  to  917). — This  department  has  been  so 
fully  referred  to  in  another  part  of  the  present 
paper,  and  has  so  little  to  do  with  the  com- 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


r December  n,  1891. 


10  + 

mercial  aspect  of  the  Exposition,  that  it  may 
be  dismissed  with  the  remark  that  it  comprises 
Groups  155  to  172. 

XXVI. — Cost  of  the  Exhibition. 

Although  forming  no  essential  part  in  the 
purpose  of  this  paper,  a few  words  may  be 
added  here  on  the  subject  of  the  estimated 
•cost  of  the  Columbian  Exposition,  its  buildings 
and  grounds,  its  organisation  and  working 
expenses.  I have  stated  the  total  esti- 
mated cost  of  the  principal  buildings,  but 
it  is  almost  certain  that  this  amount  will 
be  largely  exceeded,  partly  because  it  is 
in  the  nature  of  estimates  to  fall  short 
of  actual  expenditure,  and  partly  because 
additions  and  alterations,  yet  unforseen,  will 
surely  be  made  in  the  Exhibition  project. 
Some  allowance  indeed  has  been  included  for 
•extra  cost,  and  the  Ground  and  Buildings 
Committee  assume  that  the  total  outlay  in 
their  department  will  be,  in  round  figures, 
^1,500,000.  But  even  if  this  increased  figure 
should  prove  sufficient,  which  is  doubtful,  it 
will  not  represent  one  half  of  the  total  amount 
necessary  to  carry  the  enterprise  to  a con- 
clusion. Below  is  the  most  recent  estimate 
given  by  the  Grounds  and  Buildings  Committee 
of  the  total  expenses  of  the  Exhibition,  though 


it  is  evident  that  this  estimate  does  not  include 
•a  number  of  grants,  subsidies,  and  other 
items  : — 

£ 

Grading,  filling,  &c 90,000 

Landscape  gardening 64,700 

Viaducts  and  bridges  25,000 

Piers  14,000 

Waterway  improvements  45,000 

Railways  ico,ooo 

Steam  plant  130,000 

Electricity 300,000 

Statuary  on  buildings 20,000 

Vases,  lamps,  and  posts 10,000 

Seating  1,600 

Water  supply,  sewerage,  &c.  ...  120,000 

Improvement  in  Lake  front  ....  40,000 

World’s  Congress  Auxiliary  ....  40,000 

Construction  Department  104,000 

rganisation  and  Administration.  662,000 

Operating  expenses 310,000 


Total ^2,076,300 


Adding  this  to  the  estimated  amount  for 
buildings,  the  total  sum  required  according  to 
this  statement  is  no  less  than  ^3,576,000.  It 
will  be  interesting  at  a future  date  to  compare 
this  statement  with  the  actual  expenditure 


incurred  at  the  Exhibition.  This  enormous 
sum  will  be  raised  in  several  ways;  by  a small 
Government  grant,  at  present  intended  only 
for  Government  buildings  and  organisation  ; 
by  subscriptions  from  the  City  of  Chicago  ; by 
the  entrance  money,  and  by  the  amounts 
obtained  from  the  sale  of  concessions  and 
other  privileges  granted  to  contractors  and 
exhibitors. 

The  available  resources,  according  to  the 
report  of  the  Grounds  and  Buildings  Committee 
referred  to  above,  are  in  round  numbers  as 


follows  : — 

£ 

Stock  subscriptions 1,121,000 

City  of  Chicago  Bonds 1,000,000 

Estimated  gate  receipts 2,000,000 

Concessions  and  privileges 300,000 

Salvage 200,000 

Interest  on  deposits 6,000 


Total ^4,627,000 


To  the  resources  above  mentioned,  have  to 
be  added  the  Government  grant,  and  future 
subscriptions  to  stock.  Such  subscriptions  are 
constantly  being  made,  and  although  it  is 
impossible  to  estimate  what  the  total  will  be, 
it  is  confidently  expected  that  the  amount  will 
be  very  large.  A call  of  60  per  cent,  has  been 
made  on  the  subscriptions  already  received, 
and  over  ^600,000  have  been  paid  in  on  this 
account,  from  more  than  30,000  subscribers. 
Up  to  a recent  date  a delinquency  of  between 
7 and  8 per  cent,  among  the  subscribers  has 
been  recorded  ; on  the  other  hand  a consider- 
able number  has  paid  up  calls  in  full.  There 
appears  to  be  no  doubt  that  the  one  million 
sterling  to  be  obtained  from  the  City  of 
Chicago  bonds  will  be  realised  without  diffi- 
culty. Of  course,  the  receipts  from  entries 
and  concessions  can  only  be  estimated,  but 
he  amounts  set  down  in  the  report  appear 
reasonable ; as  regards  the  former,  the  two 
millions  anticipated,  seem  to  be  based  on  a 
total  of  twenty  millions  of  visitors,  unless  the 
present  intention  of  charging  two  shillings 
entrance  be  modified.  It  is  clear,  however, 
before  these  amounts  could  be  realised,  that 
the  Exhibition  must  be  completed  and  opened, 
and  some  arrangements  will  have  to  be  made 
to  obtain  advances  on  security  of  the  gate 
money.  We  all  remember  how  successfully 
this  was  done  at  the  Paris  Exhibition  of  1889, 
but  the  process  then  adopted  is  entirely  out  of 
harmony  with  American  methods,  and  the 
present  intention  is  to  obtain  from  the  Govern- 
ment the  necessary  advances. 
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XXVII.— Conclusion. 

I hope  I have  made  it  clear  that  the  pre- 
eminence of  the  Columbian  Exposition  may  be 
fairly  claimed  by  its  organisers,  not  only  be- 
cause it  will  be  far  larger  than  any  inter- 
national exhibition  that  has  preceded  it — that 
is  simply  a law  of  natural  development— but 
because  of  the  real  beauty  and  grandeur  of 
its  buildings,  and,  I think,  because  of  the 
greater  variety,  novelty,  and  interest  of  its 
contents.  The  development  of  industry  in  the 
United  States  has  advanced  at  such  a pro- 
digious rate  of  late  years,  that  no  one  can 
form  even  a faint  idea  of  its  present  condition, 
except  by  facts  and  figures,  than  which  nothing 
is  more  misleading.  Last  year  I ventured  to 
suggest  several  reasons  why  this  Exhibition 
should  be  truly  International,  and  to-day  I 
find  no  reason  to  modify  the  opinions  I then 
expressed.  On  the  contrary,  many  significant 
facts  combine  to  prove  the  correctness  of  those 
views,  and  that  they  were  not  overstated,  at 
all  events,  so  far  as  this  country  is  concerned. 
There  is  a very  general  feeling  of  resentment 
against  the  United  States,  because  she  sur- 
rounds her  industries  with  a high  barrier  of 
tariffs.  Nothing  could  be  more  unreasonable 
than  this  resentment ; it  is  the  business  of 
every  country  to  guard  its  welfare  in  the  way 
which  seems  best  to  itself,  whether  by  great 
armies,  powerful  navies,  or  internal  policy. 
And,  in  spite  of  all  the  impediments  placed  in 
the  way  of  our  industrials,  no  less  than  one- 
sixth  of  our  total  exports  find  their  way 
through  the  protected  ports  of  North  America. 
This  vast  volume  of  trade  is  carried  on  to  the 
mutual  benefit  of  sellers  on  this  side,  and  of 
buyers  on  the  other  side,  of  the  Atlantic.  It 
seems  to  me  that  among  these  great  interests 
involved,  there  would  be  enough  to  occupy  all 
the  space  that  has  been  assigned  to  us  at  the 
Exhibition.  Again,  we  have  many  special  in- 
dustries, the  products  of  which  are  of  the 
luxurious  and  costly  kind,  to  acquire  which  is 
the  privilege  of  wealth ; and  there  is  no  country 
in  the  world  that  can  compare  with  the  United 
States  in  the  number  and  capacity  of  such  pur- 
chasers. This  should  prove  a sufficient  induce- 
ment to  many  manufacturers  who  may  become 
exhibitors  at  Chicago,  with  every  reasonable 
certainty  of  selling  all  that  they  may  send, 
and  of  establishing  permanent  and  profitable 
connections  in  the  future.  Americans  are 
rapidly  becoming  leading  patrons  of  art.  The 
fact  that  most  art  students  from  the  United 
States  go  to  Paris  to  study,  is  probably  the 


reason  why  the  Freuch  school  controls  the 
American  market.  It  is  time  that  this  con- 
dition of  things  is  changed ; and  there  is 
little  doubt  that  it  will  be  changed,  if  English 
artists  respond  to  the  invitation  to  exhibit,  and 
are  fitly  represented  in  the  noble  G illery  of 
Fine  Arts  that  will  form  so  conspicuous  a 
figure  at  the  Chicago  Exhibition.  English 
sentiments  still  remain  deeply  implanted  ir» 
American  nature,  and  will  respond  freely  to 
the  feelings  expressed  by  the  noble  E iglish 
school,  which  won  so  much  admiration  and 
surprise  at  the  Paris  Exhibition  of  1889. 

I have  pointed  out  that  it  is  the  avowed  in- 
tention, in  American  official  quarters,  to  make 
a bold  stroke  at  our  South  American  trade, 
and  to  wrest  from  us  as  much  of  our  commerce 
in  the  western  southern  hemisphere,  and  else- 
where, as  may  be  possible.  Being  forewarned 
of  this  approaching  struggle,  which  is  with- 
out unfairness  and  without  bitterness,  our 
manufacturers  should  be  forearmed,  and,  by 
carrying  the  war  into  our  commercial  enemies’ 
camp,  should  turn  the  Exhibition  to  their 
advantage,  and  prove  to  all  the  world  the 
incontestible  superiority  of  the  goods  which 
we  export,  both  as  regards  quality  and  price. 
Whatever  benefits  the  United  States  may 
derive  from  the  policy  of  high  tariffs,  it  is 
certain  that  such  complete  protection  must 
act  prejudicially  on  many  industries,  both  as 
regards  the  quality  of  goods  produced  and 
the  cost  of  producing  them.  This  is  an 
inevitable  consequence  of  the  absence  of  the 
healthy  stimulus  of  competition.  When,, 
therefore,  foreign  purchasers  have  an  oppor- 
tunity of  comparing  at  Chicago  the  relative 
values  of  our  own  goods  side  by  side 
with  similar  articles  made  in  the  United 
States,  I think  there  need  be  little  fear 
of  the  result.  Of  course,  this  has  not  a uni- 
versal application  ; we  cannot  expect  to  hold 
the  lead  in  every  branch  of  manufacture,  and 
it  must  be  frankly  admitted — and  admitted,  I 
hope,  with  due  admiration  of  American  inge- 
nuity, skill,  and  enterprise — that  in  many 
things  the  United  States  has  left  us  far  behind  - 
Any  attempt  at  competition  in  those  directions 
would,  of  course,  be  useless,  and  only  lead  to 
disappointment  and  loss  of  money. 

Another  important  inducement  to  manufac- 
turers to  be  present  at  Chicago  must  not  be 
lost  sight  of.  The  number  of  Americans  visiting 
Europe  increases  year  by  year  ; for  the  most 
part  they  are  wealthy  and  leave  large  sums  of 
money  behind  them,  and,  fortunately  for  our 
trade,  England  is  rising  in  favour  with  these 
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visitors.  Many  shopkeepers  and  manufac- 
turers enjoy  great  support  from  American  cus- 
tomers, and  it  would  be  bad  policy  for  them  to 
neglect  the  means  which  will  be  afforded  them 
in  1893  for  increasing  this  support  and  making 
new  connections.  Exhibitors  of  such  goods 
as  the  wealthy  American  tourist  loves  to  buy, 
will  be  remembered  long  after  the  Exhibition 
has  been  closed,  and  will  be  sought  for  in 
England  by  visitors  who  will  remember  their 
displays  at  the  Exhibition. 

To  the  horticulturist,  the  coming  Exhibition 
affords  the  certainty  of  a rich  harvest,  for  as 
it  has  already  been  pointed  out,  our  pre- 
eminence in  flower  culture  is  undisputed,  and 
this  branch  of  industry  is  less  hampered  by 
tariff  obstacles  than  most  others. 

Much  machinery  of  varied  classes  may  be 
exhibited  with  profit,  chiefly  for  the  benefit  of 
foreign  customers,  but  in  some  cases  also  to 
meet  the  demands  of  the  American  market. 
A large  exhibit  of  objects  connected  with 
transportation — such  as  railway  rolling  stock 
and  ship  models — may  be  confidently  expected ; 
these  would  be  shown,  not  with  the  expectation 
of  any  actual  trade  benefit,  but  for  the  informa- 
tion of  Americans  who  sooner  or  later  will  visit 
Europe.  With  a more  direct  purpose,  the  manu- 
facturers of  bicycles  and  tricycles  may  be  ex- 
pected to  attend,  for  they  represent  a very  im- 
portant industry,  in  which  this  country  takes  an 
undoubted  lead.  Patentees  of  machinery  and 
of  processes  may,  if  their  exhibits  possess  real 
merit,  fairly  hope  to  do  business  in  the  United 
States,  and  our  most  advanced  steam-engine 
practice  will  certainly  be  represented  there  on 
a large  scale.  Altogether,  one  way  and 
another,  we  may  fairly  hope  that  the  area 
allotted  to  us  in  the  Machinery  Hall  will  be 
filled  with  representative  exhibits,  and  that  the 
displays  in  the  Electricity  and  Minings  Build- 
ing will  not  be  unworthy  of  the  country.  As 
regards  agricultural  exhibits,  American  manu- 
facturers have  taken  so  decided  a lead  in  the 
implement  trade,  that  there  appears  but  a 
slender  chance  for  the  British  exhibitor  in 
America  ; but  the  classification  in  this  depart- 
ment is  so  wide  and  varied  that  it  embraces 
many  objects  in  which  we  can  be  represented 
with  profit ; especially  this  is  the  case  with 
live  stock  for  breeding  purposes,  for  which 
there  is  always  a demand  in  the  United  States, 
and  an  exemption  from  duty. 

To  urge  manufacturers  to  incur  the  trouble 
and  expense  of  exhibiting  at  the  Chicago  Exhi- 
bition, on  the  merely  sentimental  ground  of 
aiding  in  the  triumph  of  a great  work,  would  be 


absurd,  although  there  are  idealists  on  both 
sides  of  the  Atlantic  who  see  in  the  general 
advancement  of  humanity,  sufficient  reason  for 
demanding  on  the  part  of  others  large  pecuni- 
ary sacrifices.  But  an  Exhibition  can  only  be 
successful  as  a commercial  enterprise,  and  any 
manufacturer  would  be  as  foolish  to  participate 
without  reasonable  prospect  of  benefit,  as  he 
would  be  to  abstain  from  mere  prejudice 
against  the  tariff.  Let  our  manufacturers  con- 
sider therefore  carefully  before  deciding  ; they 
can  obtain  sufficient  data  from  which  to  form  a 
fair  appreciation  of  the  chances  of  profit  or 
loss,  and  if  the  odds  are  in  favour  of  the  former, 
they  may  go  to  Chicago,  certain  of  a reception 
such  as  they  have  never  experienced  before  at 
any  International  Exhibition ; a reception 
based  on  true  generosity  and  friendship,  from 
a nation  speaking  their  own  language,  bound 
to  them  by  ties  of  kinship,  and  by  community 
of  sentiment ; competitors  only  so  far  as  com- 
petition is  inseparable  in  the  struggle  for  pre- 
eminence. 


DISCUSSION. 

The  Chairman  said  he  expressed  the  hope,  when 
he  presided  on  the  occasion  of  Mr.  Dredge’s  former 
paper,  that  it  would  be  followed  by  others  at  periodi- 
cal intervals,  giving  further  information  on  the  same 
subject,  and  every  one  must  have  been  gratified  at 
the  admirable  manner  in  which  that  hope  had  been 
fulfilled.  Mr.  Dredge  and  Sir  Henry  Trueman 
Wood  recently  visited  Chicago  officially  on  behalf 
of  the  Royal  Commission,  and  either  of  those 
gentlemen  would  be  only  too  glad  to  afford 
further  information  on  any  point  of  detail  to 
anyone  who  was  interested.  He  was  very  pleased 
to  see  Mr.  Higinbotham,  one  of  the  Chicago  Execu- 
tive, present,  and  hoped  he  would  have  something  to 
communicate  to  the  meeting. 

Mr.  Higinbotham  said  he  had  only  just  arrived 
in  London,  but  had  been  captured  that  afternoon,  and 
taken  to  the  meeting.  He  would  first  refer  to  what 
had  been  said  by  Mr.  Dredge  with  regard  to  the 
high  buildings  in  Chicago,  and  the  contemplated 
legislation  with  regard  to  them.  The  fact  was  that  the 
central  portion,  or  heart  of  Chicago,  occupied  about 
half  a mile  square,  and  into  that  space  everyone  in 
business  wanted  to  get ; it  was  bounded  by  the  lake 
on  one  side,  by  the  river  on  two  others,  and  on  the 
fourth  by  an  immense  system  of  railways,  so  that  it 
could  not  expand,  and  that  had  led  to  the  erection  of 
these  high  buildings.  He  had  calculated  that  if  the 
whole  of  that  space  were  covered  with  such  buildings, 
taking  thirteen  which  already  existed  as  a basis, 
the  number  of  people  employed  in  that  small  area 
would  be  1,400,000.  That  was  obviously  im- 
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possible;  the  people  could  not  come  and  go, 
not  even  if  the  streets  were  double  - decked,  as 
had  been  suggested.  With  regard  to  the  McKinley 
Tariff,  he  might  say  that  the  mercantile  house  to 
which  he  belonged,  which  imported  as  largely  as 
any  house  in  America,  had  not  diminished  its  im- 
ports by  reason  of  the  new  tariff ; on  the  contrary, 
they  had  increased — the  people  wanted  English  goods, 
and  would  have  them  at  any  price.  He  continued  : — 
Since  the  visit  of  your  esteemed  citizens,  Sir  Hem  y 
Wood  and  Mr.  James  Dredge,  to  our  country,  the 
great  Exposition  has  assumed  more  definite  shape  as 
well  as  vaster  proportions.  The  very  valuable  in- 
formation given  us  by  yeur  honourable  Commissioners 
has  been  of  incalculable  value  to  our  enterprise,  and 
has  placed  us  under  obligations  to  them  as  well  as 
to  your  Government  and  people.  We  all  feel  very 
deeply  the  debt  we  owe  for  this  assistance.  It  will 
serve  to  bring  us  into  closer  and,  if  possible,  more 
friendly  relations.  Your  artists,  as  well  as  your 
dealers  in  art,  will  find  in  our  great  and  rapidly 
developing  country  a rich  field  well  worth  their 
cultivation.  Your  manufacturers  are  already  well 
informed  as  to  the  present  situation  with  us,  and  are 
alive  to  the  necessity  of  keeping  abreast  of  the  growth 
of  that  vast  Empire  which  our  older  neighbour— 
New  York,  recognizes  as  the  Empire  west  of  the 
Alleghanies.  It  is  to-day  the  richest  and  most  rapidly 
growing  section  of  our  country,  if  not  of  the  world, 
and  is  worthy  the  best  attention  of  all  countries 
desirous  of  extending  their  commercial  relations. 
Within  a radius  of  500  miles  of  Chicago  maybe  found 
over  20,000,000  of  people,  or  just  about  one-third  of 
the  population  of  the  United  States.  The  rapidly 
increasing  wealth  of  our  country  has,  doubtless,  been 
brought  to  your  notice,  and  I ask  your  pardon  for 
stating  that  within  the  last  twentyjyears  the  wealth  of 
the  United  States  has  grown  from  about  43  billion 
dollars  to  over  63  billion  dollars,  an  increase,  I 
think,  that  is  without  a parallel  in  the  history  of  the 
world.  And  when  I tell  you  that  in  her  agricultural 
and  mineral  resources  only  a small  per-  centage  of  the 
possible  has  been  reached,  you  will  not  wonder  that 
I do  not  hesitate  to  call  your  attention  to  the  present 
state  and  magnificentpossibilitiesofmynativeland,and 
particularly  that  portion  of  which  my  own  city  is  the 
very  heart  and  centre.  Being  yet  a young  man, 
perhaps  you  will  best  appreciate  what  I have  said, 
when  I tell  you  that,  within  a few  miles  of  Chicago, 
I was  born  on  a farm  the  farther  side  of  which  was 
the  border  line  of  a rude  civilization— all  beyond  was 
one  vast  unbroken  wilderness,  only  inhabited  by 
wild  animals  and  American  Indians.  Slumbering 
in  the  great  valley  of  the  Mississippi  ||were  the 
possibilities  of  a mighty  empire  that  to-dayds  being 
felt  throughout  the  world.  The  product  of  this 
valley  supplies  food  to  the  nations  of  the  earth, 
and  here  myriad  homes  are  being  established  by 
honest  toilers,  that  come  to  us  from  the  more  densely 
populated  countries  of  the  old  world.  Your  own 
country  has  given  us  very  many  of  our  strongest  and 


cleverest  men.  Countless  numbers  of  our  most 
thrifty  citizens  look  to  this  land  as  their  first  love. 
Your  interest  in  them  and  theirs  in  you  serves  as  a 
bond  between  the  two  greatest  nations  in  existence. 
Chicago  is,  as  you  know,  the  commercial  centre  of 
this  rich  section.  From  it  radiate  more  arteries  of 
trade  than  from  any  other  commercial  centre.  As 
was  said  of  an  ancient  city,  so  it  may  be  said  of 
Chicago,  that  all  roads  lead  to  Chicago.  Do  you 
wonder  that  we  there  wish,  for  manifold  reasons,  to 
produce  a magnificent  Exposition  ? Chiefest  of 
these  is  a desire  to  give  our  people  an  opportunity 
to  see  that  which  a great  majority  of  them  could 
never  see  if  it  is  not  brought  near  to  them.  We  are 
willing  to  spend  a large  amount  of  money  and  years 
of  our  lives,  that  our  people  may  reap  the  benefit 
that  such  an  Exposition  will  give.  In  joining  us  in 
producing  this  great  Fair  you  are  helping  your  own 
loved  ones  who  have  made  homes  with  us, 
and  become  prominent  factors  in  our  social 
fabric,  while  they  are  prosperous  and  happy 
in  the  homes  that  dot  the  land.  We  can,  by  the 
medium  of  the  Exposition,  enable  them  to  build  a 
better,  stronger,  and  more  enduring  civilisation  than 
that  which  they  now  enjoy.  If,  in  helping  our 
people  to  rise  to  a higher  plane,  we  enable  them  to 
become  more  liberal  patrons  of  art,  and  larger  con- 
sumers of  your  manufactures,  we  not  only  help 
them,  but  your  own  working  people,  as  well  as  the 
manufacturers  who  employ  them.  If,  perchance,  a 
slight  benefit  shall  thereby  accrue  to  our  city  we  shall 
be  content.  I presume  the  Commission  recently 
sent  to  your  city  from  our  country  has  given  you 
sufficient  in  the  line  of  statistics  relative  to  our  Expo- 
sition. I trust  you  will  pardon  me  if  I say  that,  just 
before  leaving  home,  I was  one  of  a sub-committee 
of  our  Finance  Committee  to  ascertain  the  cost  of 
the  Exposition.  I will  not  weary  you  with  details, 
but  content  myself  with  giving  you  the  totals  : — 

Cost  of  grounds  and  buildings  1 j 

to  May,  i,  1893 ‘ 

Cost  of  Administration  to 

May,  1,  1893  

Cost  of  Administration  after 

May  1,  1893  

Cost  of  construction  after 
May  1,  1893  

$21,000,000 

This  does  not  include  the  appropriations  of  foreign 
Governments,  neither  are  included  the  sums  appro- 
priated by  our  own  general  and  State  Governments, 
which  will  swell  the  grand  total  to  about  36,000,000 
dollars,  or  ^7,000,000.  Permit  me,  in  closing,  to 
thank  you,  and  to  extend  an  invitation  to  come  to 
our  feast  in  1893,  where  we  will  give  you  a hearty 
welcome,  and  endeavour  to  care  for  you  kindly. 

Mr.  C.  M.  Kennedy,  C.B.,  said  the  Royal  Com- 
mission fully  recognised  the  great  services  rendered  by 
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Sir  Henry  Wood  and  Mr.  Dredge,  in  going  to  the 
States  to  obtain  the  information  which,  through  the 
Commission,  was  given  to  the  public.  The  great 
meeting  of  the  nations  in  1893  would  be  attended  by 
visitors  from  all  parts  of  the  world,  and  it  was  of  the 
greatest  importance  to  British  commerce  that  those 
visitors  from  the  far  East,  and  Central  and  South 
America,  should  carry  away  with  them  a correct  im- 
pression ; but  this  could  not  be  done  unless  there 
were  a good  representative  display  of  English  goods. 
The  Royal  Commission  were  proceeding  by  means  of 
committees  of  advice,  through  whose  means  they 
hoped  to  be  brought  in  contact  with  all  branches  of 
industry,  and  it  would  then  be  for  the  various  indivi- 
duals and  firms  to  consider  how  far  it  would  be  to 
their  advantage  to  be  represented  at  the  Exhibition- 
In  many  branches  of  trade  Great  Britain  had  at  pre- 
sent command  of  the  market,  and  that  command 
ought  to  be  retained.  This  was  not  only  to  the 
advantage  of  English  capitalists  and  manufacturers, 
but  in  an  even  greater  degree  to  that  of  the  work- 
people whom  they  employed.  The  Royal  Commis- 
sion would  afford  all  the  information  in  their  power 
to  any  parties  interested.  We  were  engaged  in  a 
friendly  rivalry  with  the  United  States  in  many 
branches  of  trade,  and  we  should  therefore  take  full 
advantage  of  the  opportunity  now  offered. 

Mr.  R.  S.  McCormick  said— I must  thank  you  for 
the  honour  which  you  have  conferred  upon  me,  as  the 
representative  of  the  Columbian  Exposition,  in 
electing  me  to  membership  of  this  Society,  upon 
whose  roll  are  to  be  found  the  names  of  the  men 
who  have  done  most  to  place  England  in  the  fore- 
most place  which  she  holds  in  Art-Industries  and 
Commerce,  not  omitting  the  name  of  my  own  great 
countryman,  Benjamin  Franklin.  I must  also 
express  the  pleasure  which  the  appointment  of  the 
Council  of  the  Society  of  Arts,  with  the  consent  of 
H.R.H.  the  Prince  of  Wales,  your  President,  as  a 
Royal  Commission,  gave  to  the  Executive  in  Chicago, 
and  the  Commission  appointed  by  the  President  to 
represent  the  United  States  Government,  in  matters 
pertaining  to  the  Exposition,  this  appointment  being 
a guarantee  that  Great  Britain  will  take  the  promi- 
nent place  in  the  Exposition  worthy  of  her  history 
and  her  place  among  the  nations  of  the  earth. 
Those  who  are  disposed  to  complain  bitterly  of  the 
effect  of  the  McKinley  tariff  have  entirely  over- 
looked the  fact,  that  of  all  the  customers  of  Great 
Britain  the  United  States  is  facile  firinceps , notwith- 
standing the  tariff  which  is  called  hostile,  though 
only  a fair  offset  to  your  cheaper  labour,  cheaper 
money,  and  heavily  subsidised  steamship  lines. 
The  following  is  a list  of  England’s  twelve  best 
customers,  with  the  amounts  taken  by  them,  for  the 
three  quarters  ending  September  30th,  1891 : — 

United  States ^21,448,747 

Germany 14,494,312 

France  12,127,706 


Turkish  Dominions ,£8, 8 19,006 

Holland 7,125,185 

Brazil  6, 529, 07c 

Belgium 5*553, 26r 

Ita|y 4,994,22  T 

China,  exclusive  of  Hong  Kong  . . 4,932,318 

Russia  4,243,753 

Spain 3,887,365 


Argentine  Republic,  including  the  1 ~ 

Atlantic  Coast  of  Patagonia  . . ) ’ ’ 

To  the  value  of  manufactured  articles  taken  by  the 
United  States  from  Great  Britain  during  the  twelve 
months  just  elapsed,  must  be  added  the  railway  stock 
and  securities  of  every  kind  which  a financial  storm 
compelled  English  holders  to  find  a quick  market  for, 
and  the  United  States  was  the  only  country  able  and 
willing  to  put  a shoulder  under  this  load.  With  a 
choice  of  a quick  market  for  these  securities,  or 
narrowing  of  the  market  for  your  manufactures,  is 
there  any  doubt  as  to  what  the  choice  would  have 
been  ? It  is  now  only  necessary  for  me  to  express  my 
own  appreciation  of  the  able  paper  which  Mr.  Dredge 
has  just  read.  In  Chicago  he  is  looked  upon  as  one 
of  our  own  people,  and  we  deeply  appreciate  the 
services  he  has  already  rendered  to  the  Exposition, 
and  the  never-tiring  zeal  with  which  he  seems 
determined  to  make  it  impossible  for  appreciation  to 
keep  up  with  obligation. 

Mr.  Lee  Bapty,  having  spent  a short  time  in 
Chicago  last  summer,  said  he  soon  recognised  the 
wisdom  of  the  choice  of  that  city  as  the  site  of  the- 
Columbian  Exhibition,  even  in  preference  to  New 
York.  He  was  very  pleased  to  hear  from  Mr. 
Higinbotham,  whose  store  in  Chicago  he  well  re- 
membered, that  notwithstanding  the  McKinley  tariff,, 
the  exports  from  this  country  to  the  United  States- 
had  increased.  There  were  certainly  one  or  two 
branches  of  business  in  which  he  understood  the 
tariff  was  prohibitive ; but  he  believed  they  were 
very  very  few  and  unimportant  compared  to  the 
general  trade. 

Mr.  Collins  Levey,  C.M.G.,  did  not  think  there 
ought  to  be  any  difficulty  in  filling  the  space 
allotted  to  England  at  the  Exhibition,  consider- 
ing our  enormous  trade  with  the  States,  and  the 
fact  that  as  much  space  was  recently  occupied 
at  the  Melbourne  Exhibition  by  the  colony. 
There  were  one  or  two  points,  however,  on 
which  he  was  sure  intending  exhibitors  would  be 
glad  to  be  reassured.  One  was  with  regard  to  the 
patent  laws ; that  new  inventions  should  not 
be  pirated  if  they  were  not  patented  in  America. 
Another  was  in  regard  to  the  Customs.  At  the 
Centennial  Exhibition  he  found  every  facility  afforded 
by  the  officials  at  Philadelphia,  but  in  New  York 
there  were  great  difficulties,  and  on  more  than  one 
occasion  he  had  to  appeal  to  Washington  before  he 
could  put  the  New  York  Customs  officials  in  opera- 
tion ; on  the  present  occasion  there  would  probably 
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till  be  some  little  friction  between  New  York  and 
Chicago,  and  special  precautions  ought  therefore  to 
be  taken.  Lastly,  he  feared  there  would  be  some 
difficulty  with  regard  to  the  American  law  forbidding 
the  importation  of  contract  labourers,  which  he 
understood  was  very  strictly  enforced,  and  would 
affect  employes  engaged  at  the  Exhibition. 

Mr.  McCormick  said  he  could  assure  the  meeting 
that  exhibitors  of  new  inventions  would  be  fully  pro- 
tected, and  with  regard  to  the  last  point,  the  Attorney- 
General  of  the  United  States  had  expressed  the 
opinion  that  the  employes  of  exhibitors,  or  persons  in 
charge  of  exhibits,  would  be  entirely  exempt  from  the 
contract  labour  law.  There  would  be  no  trouble  at 
the  Custom-house,  as  the  goods  would  go  in  bond 
through  New  York,  being  taken  from  the  ship  direct 
to  a freight  car,  which  would  deliver  them  in  the 
grounds  of  the  Exhibition,  which  would  be  prac- 
tically a bonded  warehouse  during  its  continuance 
If  he  mistook  not,  this  information  had  already  been 
published. 

Mr.  G.  N.  Hooper  congratulated  the  United  States 
on  having  obtained  the  co-operation  of  the  British 
Government,  which  would  add  greatly  to  the 
facilities  for  exhibition,  and  induce  many  to  send  who 
would  otherwise  have  held  aloof.  At  the  recent 
exhibition  in  Spain,  for  want  of  the  protection  of  the 
British  Government,  the  space  allotted  to  this 
country  was  only  half  occupied,  and  the  exhibitois 
were  placed  at  a considerable  disadvantage  compared 
with  their  foreign  competitors.  As  a member  of 
the  London  Chamber  of  Commerce,  he  had  the 
opportunity  of  meeting  the  Commissioners  who 
came  from  Chicago,  bringing  information  and  cor- 
dial invitations,  and  was  very  pleased  to  think 
that  the  Chamber  of  Commerce  promised  them 
its  sympathy  and  support.  Having  visited 
Chicago  within  the  last  few  years,  he  could  endors  e 
what  had  been  said  as  to  the  magnificence  of  the 
city  and  the  comfort  of  the  hotels,  and  he  would 
especially  call  attention  to  the  luxurious  accomoda- 
tion provided  on  the  railways,  which  rendered  the 
journey  from  New  York  to  Chicago,  though  it  took 
about  twenty-four  hours,  anything  but  tedious.  You 
could  sleep  six  or  seven  hours,  obtain  refreshments 
as  easily  as  in  a good  hotel,  and  read  or  write  with 
the  greatest  convenience ; so  that  you  arrived  at  your 
destination  quite  ready  for  the  business  or  pleasure 
which  awaited  you.  If  the  weather  was  hot,  the 
cars  were  well  ventilated,  and  if  cold,  they  were 
warmed. 

Mr.  Dredge,  in  reply,  said  he  was  very  pleased 
that  Mr.  Higinbotham  had  arrived  in  time  to  make 
such  a useful  supplement  to  his  paper ; he  was 
essentially  a representative  Chicago  man,  but  there 
were  thousands  like  him,  and  that  accounted  for  the 
prosperity  of  the  city.  Mr.  McCormick  had  spoken 
of  him  in  too  flattering  terms,  but  he  must  admit 


that  he  had  only  echoed  what  he  had  often  heard  on 
the  other  side  of  the  water.  It  was  gratifying  to 
find  a man  of  Mr.  Lee  Bapty’s  experience  in  such 
matters  endorsing  his  view  that  Chicago  was  the  best 
place  in  which  to  hold  the  Exhibition  ; and  he  coul  I 
corroborate  what  Mr.  McCormick  had  said  in  reply 
to  Mr.  Collins  Levey. 

The  Chairman  then  moved  a vote  of  thanks  to 
Mr.  Dredge,  which  was  carried  unanimously. 


Miscellaneous. 

♦ 

VIENNA  MUSICAL  AND  DRAMATIC 
EXHIBITION ; 1892. 

An  International  Musical  and  Dramatic  Exhibition- 
will  be  held  at  Vienna  from  the  7th  May  to  9th 
October,  1892. 

The  Exhibition  will  be  held  in  the  Rotunda  and 
the  surrounding  gardens  situated  in  the  Prater,  and 
will  be  divided  into  two  sections,  the  first  comprising 
a division  illustrating  the  historical,  artistic  and 
technical  development  of  all  appliances  connected 
with  music  and  the  drama.  The  second  section  to 
consist  of  a special  Trades  Exhibition,  which  will 
comprise  all  the  productions  of  modem  industry 
elating  to  the  cultivation  of  music  and  the  drama. 

The  scheme  of  the  Exhibition  is  arranged  as 
follows: — 

A.  Memorable  Biographical  Events. — Relics  and 
objects  of  interest  connected  with  celebrated 
musicians,  dramatic  authors  and  artists  (past  and 
present)  associated  with  the  opera,  drama  and  ballet, 
such  as  pictures  (paintings,  engravings,  photographs, 
&c.),  autographs  and  medals,  &c. 

B.  Music . — 1.  Instruments.  Historical  develop- 

ment of  musical  instruments  up  to  the  present 
day  : — (a)  Keyed  instruments ; (0)  String  instru- 
ments ; (c)  Wind  instruments  of  wood  and  metal  ^ 
( d ) Instruments  played  by  striking;  (e)  Various 
other  instruments,  viz : harmonicons,  wood  and 
reed  instruments,  chime  clocks,  orchestrions  and 
the  like;  (f)  Aids  to  performing  music,  such  as- 
tuning  forks,  metronomes,  &c.  2.  Graphic  repre- 

sentation of  music : — (a)  Manuscript  music  show- 
ing the  ancient  style  of  copying  the  notes  ;. 
(b)  ancient  musical  printing,  with  characteristic  ex- 
amples of  every  period  ; (c)  modern  musical  printing,, 
from  the  first  editions  of  Bach  and  Handel  up  to  the 
present  time.  3.  Musical  literature  and  instruc- 
tion.— (a)  Literature  of  the  past  and  present : history 
of  musical  works  and  compositions,  (b)  Instruction. 
(1)  Theoretical  and  practical  works  ; (2)  statutes  and 
annual  reports  of  musical  schools  and  conservatoires. 

C.  Theatre. — Theatrical  conditions  of  the  past 
and  present  time — (1)  theatre-building;  (2)  adjuncts 
to  theatrical  representations,  decorations,  theatrical 
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properties,  costumes,  See. ; (3)  pictorial  representa- 
tion of  theatrical  exhibitions,  sculpture,  &c.  ; (4) 
dramatic  works  of  all  descriptions,  including  the 
libretti  of  operas,  and  ballet  subjects;  (5)  scenic 
science,  theatrical  literature  and  critiques. 

D.  All  home  and  foreign  objects  of  interest  coming 
under  the  above  heads. 

Musical  and  theatrical  performances,  particularly 
from  the  historical,  national,  and  ethnological  point 
of  view,  will  be  given  during  the  Exhibition. 

Applications  for  space  shoiild  be  made  to  the 
Committee,  11,  Eschenbachgasse,  Vienna,  not  later 
than  31st  December,  1891. 


NOTES  AND  HINTS  ON  THE  VEGETABLE 
PRODUCTS  OF  TROPICAL  AFRICA. 

By  John  R.  Jackson. 

[Continued  from  page  62.] 

Gum  Euphorbium. — The  milky  juice  of  several 
species  of  Euphorbia  solidify  on  exposure  to  the  air. 
Some  interest  has  of  late  years  been  attached  to  these 
juices  for  the  purpose  of  mixing  with  rubber  and 
gutta-percha,  as  well  as  for  the  manufacture  of  an 
anti- corrosive  paint  for  ships’  bottoms.  The  gum 
has  been  brought  into  England  from  St.  Paul  de 
ILoanda  and  from  Natal.  Attention  should  be  given 
to  the  juices  of  any  species  of  Euphorbia. 

Food  Products. — There  is  probably  not  much  to  be 
-done  in  the  way  of  new  fruits  from  tropical  Africa.  Any 
native  edible  fruits,  however,  which  seem  to  have  any 
points  to  recommend  them,  should  be  carefully 
collected  and  sent  home,  together  with  branches  of 
the  plant  furnishing  them,  and  flowers,  if  possible. 
Attention  should  also  be  paid  to  tuberous  or  edible 
roots,  and,  indeed,  all  products  of  an  edible  character. 
The  “manioc,”  “mandioc,”  or  “cassava”  ( Mani - 
hot  utilissima ) , is  cultivated  in  west  tropical  Africa 
for  its  large  fleshy  roots,  from  which  tapioca  is 
made.  This  plant  might  be  worth  extended  culti- 
vation for  the  preparation  and  exportation  of  tapioca. 

Drugs. — A very  large  field  is  open  in  the  discovery 
of  new  drugs.  Any  plant  said  to  have  medicinal  pro- 
perties, or  to  be  used  for  any  special  complaint  or 
disease  by  the  natives,  should  be  carefully  collected, 
in  every  case  with  the  flowers,  and,  if  possible,  the 
fruit  also.  A sufficient  quantity  of  the  part  of  the 
plant  used,  such  as  bark,  root,  wood,  fruit,  or  foliage, 
should  be  sent  home  for  experiment  and  trial. 

The  natural  orders  that  are  well  known  to  yield 
valuable  medicines  should  be  carefully  examined. 
Thus,  any  plants  of  the  Rubiacese  which  furnishes 
cinchona  bark,  might  be  tested  for  bitter  tonic,  but 
wholsome  properties  ; the  Malvacese,  or  mallow 
family,  for  mucilaginous  or  demulcent  properties  ; 
the  Euphorbiacse,  for  cathartic  properties,  and  so  on. 

The  kola  nut  ( Cola  acuminata')  is  perhaps  one  of 
the  best- known  medicinal  plants  of  west  tropical 
Africa.  The  tree  grows  to  a height  of  about  40  feet, 


and  its  cultivation  has  spread  of  late  years  to  central 
Africa,  as  well  as  to  the  African  shores  of  the 
Mediterranean.  It  has  also  been  introduced  for 
cultivation  into  India,  Ceylon,  West  Indies, 
Mauritius,  Zanzibar,  and  other  countries.  Quite 
recently  a demand  has  sprung  up  in  the  English 
markets  for  kola  nuts ; and  a few  months  since  they 
were  quoted  at  about  2s.  6d.  per  pound,  but  have 
since  declined  to  3d.  or  4d.  wholesale. 

The  ordeal  bean  of  Old  Calabar,  ( Physostigma 
venenosum)  is  a perennial  climber,  with  a woody 
stem  some  50  feet  high,  growing  near  the  mouths  of 
the  Niger  and  old  Calabar  river.  The  seeds,  known 
as  Calabar  beans,  contain  an  active  principle,  used  in 
European  practice  in  ophthalmic  cases,  as  well  as 
in  tetanus  and  neuralgic  affections.  The  plants 
might  be  worth  cultivation.  The  beans  fetch  about 
4$d.  per  lb. 

Doundake  ( Sarcocephalus  escnlentus). — This  is  a 
West  African  tree,  belonging  to  the  same  order  as 
the  cinchonas  (Rubiaceze).  It  has  attracted  some 
attention  in  Europe  since  1885,  on  account  of  its 
tonic  and  febrifugal  properties.  The  fruit  is  edible, 
and  is  known  as  the  Sierra  Leone  peach.  The 
golden  yellow  colour  might  be  turned  to  account  as 
a dye. 

Strophanthus,  or  Kombe. — Under  these  names  the 
seeds  of  Strophanthus  hispidus , and  probably  of 
several  other  species  at  present  but  vaguely  known, 
have  become  very  important  medicines  in  European 
practice,  possessing  valuable  cardiac  properties. 
Considering  the  doubt  attached  to  the  determina- 
tion of  the  scientific  names  of  the  several  forms  or 
species  now  brought  into  commerce,  much  care 
should  be  taken  in  collecting  the  leaves,  flowers,  and 
fruits  of  every  form,  and  carefully  marking  them,  so 
that  on  their  arrival  in  England  they  may  be 
accurately  matched  and  determined.  For  com- 
mercial purposes,  the  fruits  or  follicles  should  not 
be  gathered  before  they  are  ripe,  as  the  seeds,  being 
immature,  shrivel  in  drying,  and  consequently  lose 
some  of  their  active  principle.  The  seeds  should  not 
be  extracted  from  the  follicle,  as  they  keep  fresher 
by  being  left  in  the  fruit.  As  Strophanthus  hispidus 
is  the  most  valuable  of  the  species  at  present  known, 
this  particular  plant  should  be  carefully  looked  after, 
so  as  to  ensure  the  highest  return. 

Cardamoms,  the  dried  fruit  of  Elettaria  Cardamo - 
mum , a product  chiefly  of  Southern  India,  are 
always  in  demand,  and  the  plant  would  be  worth 
introducing  into  West  Africa. 

Vanilla. — This  well-known  and  valuable  article  is 
the  carefully  dried  fruit  of  Vanilla  planifolia , one  of 
the  very  few  orchids  that  possess  any  economic  value. 

Its  cultivation  has  never  assumed  any  important 
position  in  any  British  colony.  The  plant  would  no 
doubt  thrive  in  Western  Africa.  As  medicinal 
plants  of  minor  importance  are  very  numerous  in 
Western  Africa,  it  would  be  impossible  to  enumerate 
them  here.  Many  valuable  hints  on  this  subject 
may  be  obtained  from  the  List  of  Economic  Plants 
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of  Western  Africa,  at  p.  269  of  Moloney’s  “ Sketch 
of  the  Forestry  of  West  Africa,”  published  by 
Samson,  Low  and  Marston. 

Since  the  paragraph  on  “Lagos  Rubber,”  pub- 
lished on  p.  62  of  last  week’s  Journal , was  written, 
further  material  has  come  to  hand,  which  shows  that, 
at  present  at  least,  there  is  little  or  no  prospect  of 
this  particular  kind  of  rubber  becoming  a commercial 
article. 

[To  be  continued.] 


Correspondence. 


SECOND  A R Y BA  TTERIES. 

Mr.  W.  H.  Patchell  has  sent  the  following  cor- 
rection of  the  first  portion  of  his  remarks:— “He 
believed  the  Correns  grid  was  one  of  those  seized  by 
the  German  Government,  and  turned  out  of  the 
Frankfort  Exhibition,  as  it  was  thought  to  be  an 
infringement  of  the  Electrical  Power  Storage  Com- 
pany’s Patent,  held  in  Germany  by  the  Tudor  Com- 
pany : it  was  really  Mr.  Sellon’s  grid,  and  was  now 
used  for  the  negative  in  the  Electrical  Power  Storage 
Company’s  high-discharge  type  cells.  The  ribs  in 
the  Tudor  plates,  both  positive  and  negative,  were 
horizontal.  In  the  Electrical  Power  Storage  Com- 
pany’s high-discharge  cell,  the  positive  was  practically 
the  same  as  the  Tudor,  but  the  negative  was  the  same 
as  the  No.  4 grid,  which  gave  a perfect  negative,  as 
far  as  he  knew  at  present.  As  mentioned  by  Mr. 
King  last  winter,  the  paste  in  the  negative  plates, 
when  some  eighteen  months  or  two  years  old,  began 
to  show  signs  of  shrinking,  and,  with  the  ordinary 
form  of  square  pellet,  would  loose  contact  with  the 
grid,  but,  with  the  lattice  grid,  the  more  it  shrank 
the  tighter  it  became.” 


General  Notes. 


International  Congress  of  Electricity. — 
The  subject  of  an  International  Congress  of  Elec- 
tricity, to  be  held  at  Chicago,  in  connection  with  the 
World’s  Fair,  continues  to  attract  much  attention  in 
America.  A report  about  the  matter  has  been  pre- 
sented to  the  Director-General  of  the  Exhibition  by 
Mr.  J.  Allen  Hornsby,  Secretary  of  the  Department 
of  Electricity.  During  a recent  visit  to  Europe,  Mr. 
Hornsby  discussed  the  question  with  several  leading 
men  of  science  in  England  and  on  the  Continent ; 
and  he  was  encouraged  by  them  to  believe  that,  if 
certain  conditions  were  complied  with,  the  success  of 
the  Congress  would  be  certain.  They  all  agreed 
that  the  Congress  should  be  held  under  the  auspices 
of  the  United  States  Government.  Invitations, 
they  thought,  should  be  issued  by  the  Government 
to  individual  scientific  men  through  the  Governments 


of  the  countries  to  which  the  individuals  belong. 
“This  course  of  action,”  says  Mr.  Hornsby,  “in 
the  opinion  of  the  authorities  whom  I consulted,  will 
ensure  an  official  character  to  the  proceedings  of  the 
Scientific  Congress,  and  will  virtually  pledge  the 
various  Governments  to  a recognition  and  adoption 
of  the  standards  created.” — Nature. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

December  16.— General  Pitt  Rivers,  “ Typo- 
logical Museums,  as  exemplified  by  the  Pitt  Rivers 
Museum  at  Oxford.”  Professor  Flower,  C.B., 
Director  of  the  Natural  History  Museum,  will 
preside. 

Papers  for  meetings  after  Christmas  : — 

“Spontaneous  Ignition  of  Coal,  and  its  Pre- 
vention.” By  Prof.  Vivian  B.  Lewes. 

“ Burning  Oils  for  Lighthouses  and  Lightships.” 
By  E.  Price  Edwards. 

“ Dust,  and  How  to  Shut  it  Out.”  By  T. 
Pridgin  Teale. 

“ Iceland.”  By  T.  Anderson. 

“ Ancient  and  Modern  Art  Pottery  of  Japan.”  By 
Ernest  Hart. 

“Artistic  Treatment  of  Jewellery  : The  Jewel  and 
Address  Caskets.”  By  I.  William  Tones. 

“Agricultural  Banks  for  India.”  By  Sir  William 
Wedderburn,  Bart. 

“The  Scientific  Value  of  Lovibond’s Tintometer.” 
By  F.  W.  Edridge-Green,  M.D. 

“The  Agricultural  Needs  of  India.”  By  Dr.  J. 
Augustus  Voelcker. 

“Travels  in  Indo-China.”  By  Lord  Lam- 
ington. 

“ The  Woodcuts  of  Gothic  Books.”  By  William 
Morris,  M.A. 

“The  Fisheries  Department:  its  Position  and 
Prospects.”  By  J.  W.  Willis  Bund. 

“The  Congo  State.”  By  Captain  W.  Lovett 
Cameron,  R.N.,  C.B. 


Foreign  and  Colonial  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Tuesdays  at  Half-past  Four 
o’clock  and  Eight  o’clock  respectively,  notice 
of  which  hour  will  be  duly  announced  : — 

January  12,  February  16,  March  15,  April  5,  26, 

May  24.  

Indian  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Thursday  afternoons,  at  Half- 
past Four  o’clock : — 

January  21,  February  n,  March  3,  24,  April  28, 

May  19.  

Applied  Art  Section. 

The  meetings  of  this  Section  will  take  place 
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on  the  following  Tuesday  evenings,  at  Eight 
o’clock : — 

January  26,  February  23,  March  8,  29,  April  12, 
May  17. 

Cantor  Lectures. 

The  following  courses  of  Cantor  lectures  will 
be  delivered  on  Monday  evenings,  at  Eight 
o’clock : — 

A.  P.  Laurie,  M.A.,  “ The  Pigments  and 
^Vehicles  of  the  Old  Masters.”  Three  Lec- 
tures. 

Lecture  III. — December  14. — The  mediums 
used  by  the  Old  Masters,  in  tempera  and  oil  painting. 
The  preparation  of  the  oils  and  varnishes,  and  the 
properties  of  the  same. 


Howard  Lectures. 

A Special  Course  of  Six  Lectures,  under  the 
Howard  Bequest,  will  be  delivered  on  the 
following  Friday  evenings,  at  Eight  o’clock,  by 
Prof.  W.  Cawthorne  Unwin,  F.R.S., 
“ The  Development  and  Transmission  of 
Power  from  Central  Stations.” 

February  5,  12,  19,  26,  March  4,  11. 


Juvenile  Lectures. 

Two  lectures,  suitable  for  a juvenile  audience, 
will  be  delivered  by  Professor  John  M. 
Thomson,  Sec.  C.S.,  on  the  “ Three  States 
of  Matter  : Solid,  Liquid,  and  Gaseous,”  on 
Wednesday  evenings,  January  6 and  13,  1892, 
at  7 p.m. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Dec.  14 SOCIETY  OF  ARTS,  John-street, 

Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Mr. 
A.  P.  Laurie,  “ The  Pigments  and  Vehicles  of  the 
Old  Masters.”  (Lecture  III.) 

British  Architects,  9,  Conduit-street,  W.,  8 p.m. 
Mr.  H.  Townsend,  “American  Theatres.” 

Medical,  n,  Chandos-street,  W.,  8|  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m. 
Mr.  D.  Morris,  “Tropical  Plants  and  Flowers.” 
Tuesday,  Dec.  15... East  India  Association,  Westminster 
Town-hall,  S.W.,  2J  p.m.  Dr.  G.  W.  Leitner, 
“ The  Races,  Religions,  and  Politics  of  the  Pamir 
Regions.” 

Civil  Engineers,  25,  Great  George-street,  S.W., 
8 p.m.  Discussion  on  Mr.  Henry  Gill’s  paper, 
“ The  Sale  of  Water  by  Meter  in  Berlin.” 

Statistical,  School  of  Mines,  Jermyn -street,  S.W., 
7!  p.m.  Mr.  Charles  Booth,  “ Enumeration  and 
Classification  of  Paupers  and  State  Pensions  for 
the  Aged.” 

Pathological,  20,  Hanover-square,  W.,  8J  p.m. 

Royal  Scottish  Society  of  Arts,  George-street,  Edin- 
burgh, 8 p.m.  Mr.  John  Laing,  “ Destructive  and 
Conservative  Distillations  of  Mineral  Oils  and 
their  molecular  condition.” 


Wednesday,  Dec.  16.. .SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  General  Pitt  Rivers,  “Typo- 
logical Museums,  as  exemplified  by  the  Pitt  Rivers. 
Museum  at  Oxford.” 

Meteorological,  25,  Great  George-street,  S.W , 

7 p.m.  1.  Mr.  William  Marriott,  “ Report  on 
the  Thunderstorms  of  1888  and  1889.”  2.  Mr. 

Frederick  J.  Brodie,  “ The  Prevalence  of  Fog- 
in  London  during  the  twenty  years,  1871-1890.” 

Microscopical,  20,  Hanover-square,  W.,  8 p.m. 
The  Hon.  J.  G.  P.  Vereker,  “ The  Resolution  of 
Podura .” 

Patent  Agents,  19,  Southampton-buildings,  W.C-, 
p.m.  1.  Discussion  of  the  President’s  Address. 
2.  Mr.  A.  V.  Newton,  “Patent  Agency:  its 
Origin  and  Uses.”  3.  Messrs.  Abel  and  Loubier, 
“ Notes  on  the  New  German  Patent-law.” 

North-East  Coast  Institute  of  Engineers  and  Ship- 
builders, Newcastle-on-Tyne,  7^  p.m.  1.  Mr.  E.  F- 
Wailes  will  reply  to  the  discussion  on  his  paper 
on  “ Proposed  Improvements  in  the  Construction 
of  the  Bottoms  of  Ships  and  Steamers.”  2.  Mr., 

J.  F.  Walliker  will  reply  to  the  discussion  on  his 
paper  on  “ Pumping  Arrangements,  &c.,  for  Steam 
Vessels.”  3.  Discussion  on  Mr.  J.  Jennings 
Campbell's  paper  on  “ Engines  for  Ships  of  War.” 
4.  Paper  on  “ Tonnage  Measurement,”  by  Mr.  M- 
C.  James. 

Inventors’  Institute,  27,  Chancery-lane,  W.C.,  4^ 
p.m.  Annual  Meeting. 

Thursday,  Dec.  17. ..Royal,  Burlington-house,  W.,  4J  p.m. 

Antiquaries,  Burlington-house,  W.,  8&  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Prof. 
L.  C.  Miall  and  Mr.  A.  R.  Hammond,  “ Develop- 
ment of  the  head  of  the  Imago  of  Chironomus.’* 
2.  Mr.  G.  M.  Thomson,  “ Two  species  of  Cumacea. 
in  New  Zealand.” 

Chemical,  Burlington-house,  W.,  8 p.m.  1.  Miss 

K.  Williams,  “The  Composition  of  Cooked  Vege- 
tables.” 2.  Messrs.  S.  E.  Linder  and  H.  Picton, 
“Some Metallic  Hydrosulphides.”  3.  Mr.  Harold 
Picton,  “ The  Physical  Constitution  of  some  Solu- 
tions of  Insoluble  Sulphides.”  4.  Messrs.  H. 
Picton  and  S.  E.  Linder,  “ Solution  and  Pseudo- 
solution.” 5.  Dr.  A.  Colefax,  “The  Changes 
Proceeding  in  Acidified  Solutions  of  Sodium 
Thiosulphate  when  the  Products  are  Retained 
within  the  System,”  and  “The  Action  of  Sulphurous 
Acid  on  Flowers  of  Sulphur.”  6.  Dr.  Matthews, 
“The  A and  B Modifications  of  Chlorobenzene 
Hexachloride.”  7.  Drs.  Armstrong  and  Kipping, 
“ Camphrone,  a Product  of  the  Action  of  Dehy- 
drating Agents  on  Camphor.”  8.  Dr.  Armstrong 
and  Mr.  Rossiter,  ‘ 1 Studies  on  the  Dibromo 
Naphthalenes.” 

London  Institution, Finsbury-circus, E.C. ,6p.m.  The 
Dean  of  Winchester,  “ Winchester  Cathedral.” 

Historical,  20,  Hanover-square,  W.,  8£  p m. 

Numismatic,  22,  Albemarle-street,  W.,  7 p.m. 

Junior  Engineering  Society,  Westminster-palace- 
hotel,  S.W.,  8 p.m.  Mr.  S.  H.  Wells,  “Engineer- 
ing Practice  in  the  Cleveland  and  North-East 
Coast  Districts.” 

Friday,  Dec.  i8...Quekett  Microscopical  Club,  20,  Hanover- [ 
square,  W.C.,  8 p.m. 

Physical,  Science  Schools,  South  Kensington,  S.W. 

5 p.m.  Mr.  H.  Kilgowie,  “ Interference  with 
Alternating  Currents.” 


Correction. — P.  58,  col.  2,  line  15  from  bottom, 
for  El  wood  read  El  well ; p.  60,  col.  2,  lines  13-22 
should  he  2- 11. 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi,  London,  IV. C. 


Notices. 

+ 

JUVENILE  LECTURES. 

The  usual  short  course  of  lectures  adapted 
for  a juvenile  audience  will  be  given  on  Wed- 
nesday evenings,  January  6 and  13,  by  Pro- 
fessor John  M.  Thomson,  Sec.  C.S„  on 
“Three  States  of  Matter:  Solid,  Liquid,  and 
Gaseous.” 

The  lectures  will  commence  at  seven  o’clock. 
A sufficient  number  of  tickets  to  fill  the  room 
will  be  issued  to  members  in  the  order  in  which 
applications  are  received,  and  the  issue  will 
then  be  discontinued.  Subject  to  these  con- 
ditions, each  member  is  entitled  to  a ticket 
admitting  two  children  and  an  adult.  Tickets 
are  now  in  course  of  distribution,  and  members 
requiring  them  should  apply  at  once. 


CANTO  R LECTURES. 

On  Monday  evening,  14th  inst.,  Mr.  A.  P. 
Laurie  delivered  the  third  and  concluding 
lecture  of  his  course  on  “The  Pigments  and 
Vehicles  of  the  Old  Masters,”  in  which  he 
treated  of  the  preparation  of  oils  and  varnishes, 
and  of  the  properties  of  the  latter  as  pre- 
servatives of  fugitive  pigments. 

On  the  motion  of  the  Chairman  (Prof.  W. 
C.  Roberts-Austen,  C.B.,  F.R.S.),  a vote  of 
thanks  to  Mr.  Laurie  for  his  valuable  and 
interesting  course  of  lectures  was  passed. 

The  first  lecture  will  be  printed  in  the  number 
of  the  Journal  for  next  week. 


FOTHERGILL  PRIZE . 

Under  the  will  of  Dr.  Fothergill  (1821), 
funds  were  bequeathed  for  the  offer  of  Medals 
for  subjects,  in  the  first  instance,  relating  to 
the  Prevention  of  Fire. 


A Society’s  Gold  Medal,  or  ^20,  is  now 
offered  for  the  best  invention  having  for  its 
object  the  Prevention  or  Extinction  of  Fires  in 
Theatres  or  other  places  of  public  amuse- 
ment. 

In  cases  where  the  invention  is  in  actual 
use,  reference  should  be  made  to  places  where 
it  could  be  inspected. 

A full  description  of  the  invention,  accom- 
panied by  such  drawings  or  models  as  are 
necessary  for  its  elucidation,  must  be  sent  in 
on  or  before  the  31st  December,  1891,  to  the 
Secretary  of  the  Society  of  Arts,  John-street, 
Adelphi,  London. 

The  Council  reserve  the  right  of  withholding 
the  prize,  in  case  there  is  nothing  in  their 
opinion  deserving  the  award,  or  sufficiently 
complying  with  the  conditions,  sent  in  for 
competition. 


Chicago  Exhibition,  1893. 

♦ 

A meeting  of  the  Royal  Commission  was 
held  on  Monday,  December  14.  Present : 
The  Attorney-General,  M.P.,  in  the  chair; 
Sir  Frederick  Abel,  K.C.B  , D.C.L  , F.R.S., 
Sir  George  Birdwood,  K.C.I.E.,  C.S.I.,  LL.D., 
M.D.,  Major-General  Sir  Owen  Tudor  Burne, 
K.C.S.I.,  C.I.E.,  Michael  Carteighe,  R. 
Brudenell  Carter,  F.R.C.S.,  B.  Francis  Cobb, 
Sir  Henry  Doulton,  James  Dredge,  Francis 
Elgar,  LL.D.,  Thomas  Hawksley,  F.R.S., 
John  Biddulph  Martin,  W.  H.  Preece,  F.R.S., 
Sir  Robert  Rawlinson,  K.C.B. , Prof.  W.  C. 
Roberts  - Austen,  C.B.,  F.R.S.,  with  Sir 
Henry  Trueman  Wood,  Secretary. 


COMMITTEE  ON  AGRICULTURE. 

The  first  meeting  of  this  Committee  was  held 
on  Thursday,  10th  inst.,  in  the  Council  Chamber 
of  the  Royal  Agricultural  Society,  at  12,  Han- 
over-square.  Present:  The  Earl  of  Feversham 
in  the  chair;  Sir  Edward  Birkbeck,  Bart.,  M.P., 
Sir  George Macpherson  Grant,  Bart.,  Sir  Robert 
Jardine,  Bart.,  M.P.,  Col.  Sir  Nigel  Kingscotc, 
K.C.B.,  Sir  Jacob  Wilson,  Lieut. -General  J. 
Michael,  C.S.I.,  Mr.  G.  Mander  Allender,  Mr. 
Richard  Bannister,  Dr.  James  Bell,  C.B., 
F.R  S.,Mr.  J.  Bowen-Jones,  Mr.  Ernest  Clarke, 
Major  Craigie,  Mr.  Walter  Gilbey,  Mr.  Charles 
Howard,  Mr.  Ralph  Palmer,  Mr.  Clare  Sewell 
Read,  Mr.  John  Thornton,  and  Mr.  Christopher 
W.  Wilson  ; with  Sir  Henry  Trueman  Wood, 
Secretary  of  the  Royal  Commission. 
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Mr.  Ernest  Clarke  (Secretary  of  the  Royal 
Agricultural  Society)  accepted  the  office  of 
Hon.  Secretary  to  the  Committee. 

The  Committee  considered  the  Prize  Sheet 
for  Live  Stock  issued  by  the  Chicago  Execu- 
tive, and  appointed  a Sub-Committee  to 
examine  it  in  detail,  with  a view  to  obtaining 
from  the  Executive  precise  information  as  to 
any  points  in  the  Prize  sheet  or  Regulations 
which  appeared  to  require  explanation  or 
modification. 


PROTECTION  OF  INVENTIONS. 

Her  Majesty,  by  Order  in  Council,  has  been 
pleased  to  declare  that  the  conditions  of  the 
Patent  Act,  1883,  under  which  an  application 
for  a patent  is  not  to  be  invalidated  by  the  ex- 
hibition of  an  invention  at  an  International 
Exhibition,  are  to  apply  to  the  Chicago 
Exhibition  ; and  also  that  exhibitors  are  to 
be  relieved  from  the  conditions  of  the  above 
Act,  under  which  they  were  required  to  give 
notice  to  the  Comptroller  of  Patents  of  their 
intention  to  exhibit  the  article  afterwards 
sought  to  be  patented.  The  regulations  also 
apply  to  designs  intended  to  be  registered. 


COLLECTION  OF  ECONOMIC 
MINERALS. 

The  Royal  Commission  for  the  Chicago 
Exhibition  are  anxious  to  comply  with  a request 
made  to  them  by  the  Executive  Authorities  of 
the  Exhibition,  that  a typical  collection  of 
Economic  British  Minerals  may  be  included  in 
the  British  Section ; and  they  are  now  apply- 
ing to  owners  and  managers  of  mines,  asking 
for  specimens  of  the  principal  British  minerals. 
Mr.  B.  H.  Brough,  the  Instructor  in  Mine- 
Surveying  at  the  Royal  College  of  Science, 
South  Kensington,  has  kindly  undertaken  to 
classify  and  arrange  the  collection,  and  any 
suitable  specimens  may  be  addressed  to  him. 
What  is  required  is  not  specimens  of  special 
value  or  rarity,  but  samples  of  ordinary  ores, 
&c.,  so  that  the  collection,  when  complete, 
may  be  fully  illustrative  of  the  mineral  re- 
sources of  the  kingdom.  At  the  close  of  the 
Exhibition  the  collection  will  be  presented  to 
an  American  museum. 


COLONIAL  COMMISSIONERS. 
Ceylon. — The  Royal  Commission  have  re- 
ceived information  that  the  Government  of 
Ceylon  have,  with  the  approval  of  the  Secretary 
of  State  for  the  Colonies,  determined  to 


appoint  a Special  Commissioner  to  arrange 
for  the  representation  of  Ceylon  at  the  Expo- 
sition. 

Cape  Colony. — The  Agent-General  for  the 
Cape  Colony  has  informed  the  Royal  Com- 
mission that  the  Cape  Government  have 
appointed  a Special  Commissioner  to  repre- 
sent the  colony  at  the  Exposition,  and  that 
Mr.  Ludwig  Wiener,  M.L.A.,  has  been  selected 
for  the  office. 


Proceedings  of  the  Society. 


FIFTH  ORDINARY  MEETING. 
Wednesday,  December  16,  1891  ; Philip 
Lutley  Sclater.,  M.A.,  Ph.D.,  F.R.S.,  in 
the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Barrett,  Arthur,  1 14,  High-street,  Kensington,  W. 
Foord,  Alfred  Stanley,  Tay  villa,  Riclimond-gardens, 
Romford-road,  Forest-gate,  E. 

Hindmarsh,  George  Lisle,  29,  Regent  quay,  Aber- 
deen. 

Hughes,  Thomas  W.  R.,  1 1 ,George-lane,  Lewisham, 
S.E. 

James,  J.  H.  Cordner,  10,  Mansion-house-chambers, 
ir,  Queen  Victoria-street,  E.C. 

Jarman,  Captain  Stephen,  R.N.R.,  Dartmouth  villa, 
Evering-road,  Clapton,  N.E.,  and  19,  Birchin-lane, 
E.C. 

Maund,  John  Oakley,  80,  Portland- place,  W. 

Watney,  John,  Mercers’-hall,  E.C. 

Wyon,  Al'an,  2,  Langham-chambers,  Portland-  1 
pi  ice,  W. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society 
De  Winton,  Major  George,  Junior  United  Service 
Club,  S.W.,  and  South  Norwood,  S.E. 

Parker,  Thomas,  Newbridge,  Wolverhampton. 
Sandbach,  Captain  Arthur  E Imund,  R.E..  A.D.C.,  j 
care  of  Messrs.  King,  King,  and  Co.,  Bombay. 

The  Chairman,  in  introducing  General  Pitt-Rivers,  , 
said: — In  the  absence  of  my  friend  Prof.  Flower,  | 
I have  bad  great  pleasure  in  acceding  to  the 
request  that  I should  occupy  the  chair  this  1 
evening.  General  Pitt-Rivers,  who  is  about  to  j 
address  you  on  this  occasion,  is  well  known  to  us  ! 
in  the  region  of  science  as  one  of  our  leading  j 
authorities  on  anthropology.  The  science  of  man  is 
a comparatively  new  science,  but  a very  progressive 
one.  One  of  the  eight  sections  into  which  the  j 
British  Association  is  divided  is  specially  devoted  to 
its  advancement,  as  is  also  the  Anthropolo-  J 
gical  Institute,  one  of  the  principal  scientific 
societies  of  London.  No  one  in  England  has  done  1 
more  for  Anthropology  than  General  Pitt-Rivers, 
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Having  formed  a splendid  and  almost  unrivalled  col- 
lection of  objects  for  the  illustration  of  his  favourite 
science,  he  has  presented  it  to  the  University  of  Ox- 
ford. There  it  is  excellently  housed  in  a particular 
department  of  the  museum,  and  carefully  kept 
in  order  by  a special  curator.  No  one  who  has 
inspected  this  beautiful  collection  can  be  other- 
wise than  impressed  with  its  extent  and  complete- 
ness. In  the  wilds  of  Dorset,  again,  General 
Pitt-Rivers  has  founded  and  stored  another 
museum  of  somewhat  similar  character,  but,  as  he 
will  presently  explain  to  you,  specially  modified  for 
the  altered  circumstances  of  the  case.  This  also 
has  been  a most  successful  institution,  as  you  will 
presently  hear.  I will  say  no  more,  but  call  upon 
General  Pitt-Rivers  to  commence  his  address  on 
Typological  Museums,  which,  l am  sure,  we  shall  all 
listen  to  with  great  interest. 

The  paper  read  was — 

TYPOLOGICAL  MUSEUMS,  AS  EXEM- 
PLIFIED BY  THE  PITT-RIVERS  MU- 
SEUM AT  OXFORD,  AND  HIS  PRO- 
VINCIAL MUSEUM  AT  FARNHAM, 
DORSET. 

By  Lieut. -General  Pitt-Rivers, 

D.C.L.,  F.R.S.,  f.s.a. 

Museums  may  be  established  for  different 
purposes,  and  the  objects  in  them  should  be 
collected  and  arranged  to  further  the  particular 
purposes  for  which  they  are  intended. 

Technical  museums  may  be  established  for 
instruction  in  art ; to  improve  the  taste  of 
those  engaged  in  manufactures.  Of  these,  the 
South  Kensington  Museum,  with  the  origin  of 
which  this  Society  had  much  to  do,  may  be 
taken  as  the  type.  The  National  Gallery,  in 
this  sense,  may  be  regarded  as  a museum  of 
painting  for  the  encouragement  of  artists.  In 
a technical  museum,  the  object  is  simply  to 
collect  specimens,  calculated  to  serve,  if  not 
as  actual  models,  at  any  rate  as  examples  of 
styles  to  be  imitated  : the  historical  arrange- 
ment of  them  is  of  secondary  importance. 
Although  no  doubt  the  same  purpose  might  be 
served,  and  the  interest  of  the  museum  in- 
creased, if  they  were  historically  arranged ; 
still  it  would  undoubtedly  be  proper  in  a 
museum  instituted  for  this  purpose,  that  the 
primary  arrangement  should  be  from  the 
standpoint  of  art.  It  is  not  a museum  for 
general  educational  purposes,  as  it  can  never 
have  been  contemplated  that  the  whole  or  the 
majority  of  the  visitors  should  qualify  as 
manufacturers  or  artists;  or,  if  it  is  efficacious 
for  general  education,  it  is  only  so  in  the 
sense  of  improving  the  public  taste. 


Next  we  have  to  consider  the  purposes  to 
be  served  by  such  an  establishment  as  the 
British  Museum.  The  British  Museum  was, 
no  doubt,  in  its  origin,  pretty  much  what  local 
museums  have  hitherto  been,  a collection  of 
miscellaneous  antiquities  ; some  small,  others 
of  enormous  size.  The  collections  of  late 
years  have  been  enlarged  and  classified  in 
historical  grand  divisions  or  geographical 
areas,  and  the  additions  have  been  made,  as 
time  went  on,  with  more  regard  to  scientific 
arrangement, rin  proportion  to  the  advance  of 
knowledge.  But  it  has  not  been  collected 
from  the  first  upon  any  system,  or  with  a view 
to  any  special  purpose  ; certainly  not  for  edu- 
cational purposes.  It  has  been  necessary  to 
obtain  specimens  as  opportunity  offered,  and 
to  exhibit  them  in  rooms  that  are  ill-adapted 
for  displaying  them  historically,  designed  in 
subordination  to  architectural  considerations, 
and  not  with  a view  to  the  best  means  of 
arranging  the  specimens.  As  a large  store  of 
antiquities,  it  is  probably  the  most  useful 
institution  in  the  world  for  savants , who  know 
what  to  look  for  and  wish  to  study  them,  in 
order  to  form  their  own  classifications  and 
deductions.  As  an  educational  museum,  it 
is  simply  bewildering,  and  although  lectures 
have  lately  been  given  upon  the  collections, 
such  lectures  are  available  only  for  com- 
paratively few  persons,  and  those  not  the 
working  classes,  who  go  there  to  obtain  know- 
ledge, by  examining  the  antiquities  and  forming 
their  own  ideas  upon  what  they  see.  It  would 
be  impracticable  ever  to  convert  the  British 
Museum  into  an  educational  museum.  More 
than  half  the  objects  would  have  to  be  elimi- 
nated, and  the  apartments  altered  to  suit  an 
educational  arrangement.  It  would  spoil  the 
museum  for  the  use  of  savants.  I call  such  a 
museum  a Museum  of  Reference,  or  it  might, 
perhaps,  more  properly  be  termed,  a Museum 
of  Research. 

I hold  that  the  great  desideratum  of  our 
day  is  an  educational  museum,  in  which  the 
visitors  may  instruct  themselves.  For  good 
or  for  evil,  it  is  not  here  the  place  to  discuss 
the  question,  we  have  thought  proper  to 
place  power  in  the  hands  of  the  masses. 
The  masses  are  ignorant,  and  knowledge  is 
swamped  by  ignorance.  The  relative  numbers 
of  the  educated  and  uneducated  are  enough 
to  ensure  this.  The  knowledge  they  lack  is 
the  knowledge  of  history.  This  lays  them 
open  to  the  designs  of  demagogues  and 
agitators,  who  strive  to  make  them  break 
with  the  past,  and  seek  the  remedies  for 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[. December  18,  1831. 


I I 6 


existing  evils,  or  the  means  of  future  progress, 
in  drastic  changes  that  have  not  the  sanction 
of  experience.  It  is  by  a knowledge  of  history 
only  that  such  experience  can  be  supplied.  It 
is  true  that  the  history  of  laws,  customs  and 
institutions  cannot  be  displayed  in  museums. 
You  cannot  place  the  successive  links  of 
development  side  by  side  in  such  a manner 
as  to  appeal  to  the  eye ; but  the  material  arts 
are  capable  of  such  an  arrangement,  and  the 
knowledge  acquired  in  the  one  branch  will  be, 
to  some  extent,  available  in  the  other.  The 
law  that  Nature  makes  no  jumps,  can  be 
taught  by  the  history  of  mechanical  contri- 
vances, in  such  way  as  at  least  to  make  men 
cautious  how  they  listen  to  scatter-brained 
revolutionary  suggestions.  The  knowledge  of 
the  facts  of  evolution,  and  of  the  processes  of 
gradual  development,  is  the  one  great  know- 
ledge that  we  have  to  inculcate,  whether  in 
natural  history  or  in  the  arts  and  institutions 
of  mankind  ; and  this  knowledge  can  be 
taught  by  museums,  provided  they  are 
arranged  in  such  a manner  that  those  who 
run  may  read.  The  working  classes  have  but 
little  time  for  study ; their  leisure  hours  are,  and 
alway  must  be,  comparatively  brief.  Time 
and  clearness  are  elements  of  the  very  first 
importance  in  the  matter  under  consideration. 
The  more  intelligent  portion  of  the  working 
classes,  though  they  have  but  little  book 
learning,  are  extremely  quick  in  appreciating 
all  mechanical  matters,  more  so  even  than 
highly  educated  men,  because  they  are 
trained  up  to  them  ; and  this  is  another  reason 
why  the  importance  of  the  object-lessons  that 
museums  are  capable  of  teaching  should  be 
well  considered. 

For  an  educational  museum  originals  are 
not  necessary.  Casts,  reproductions,  and 
models  are  preferable ; the  proper  specimens 
can  be  more  easily  selected  ; they  are  infinitely 
less  costly.  Such  collections  are  not  de- 
pendent on  the  chance  of  obtaining  what  is 
wanted  from  original  explorers.  Museums  of 
casts  do  not  compete  with  the  research 
museums,  in  which  the  originals  should  be 
stored.  Models  occupy  less  room  than 
originals,  and  can  be  more  easily  arranged 
to  exhibit  sequence  within  a limited  space. 

In  an  educational  museum,  specimens  should 
be  selected  that  are  useful  in  displaying  se- 
quence. These  should  be  arranged  so  as  to 
show  how  one  form  has  led  to  another.  When 
there  is  actual  evidence  of  the  dates  of  the 
objects,  of  course  the  arrangement  must  be 
for  the  most  part  in  the  order  of  dates.  But 


when,  as  in  the  case  of  most  prehistoric 
objects  and  many  of  the  arts  of  savage  nations, 
the  dates  cannot  be  given,  then  recourse  must 
be  had  to  the  sequence  of  type,  and  that  is 
what  I term  ‘'Typology.”  It  is  not  an 
accepted  term,  and  I am  not  aware  that  it 
has  been  applied  before  to  the  study  of  sequence 
of  the  types  of  the  arts.  But  it  appears  to  me 
that  a name  is  wanted  for  this  branch  of  inves- 
tigation, which  the  term  “Typology”  supplies. 

If  it  were  taken  to  imply  the  study  of  fixed 
types  as  characteristic  of  particular  phases  of 
the  arts,  it  would  be  erroneous.  It  includes 
the  growth,  varieties,  and  developments  of  the 
several  types.  It  supplies  the  want  of  dates 
by  showing  how  certain  forms  must  have  pre- 
ceded or  followed  others  in  the  order  of  their 
development,  or  in  the  sequence  of  their 
adoption.  It  may  be  said,  as  a rule,  that 
simple  forms  have  preceded  complex  ones. 
Within  certain  limits  this  must  be  true,  but  it 
is  not  always  the  case,  for,  in  many  instances, 
progress  consists  in  eliminating  superfluous 
complexity,  and  reducing  the  expenditure  of 
time  and  labour.  We  have  in  this,  as  in  all 
mundane  affairs,  to  deal  with  degeneracy  and 
decay,  as  well  as  progressive  growth  : the  two 
have  gone  on  side  by  side.  It  is  the  work  of 
typology  to  unravel  the  true  thread  of  events, 
and  place  the  objects  in  their  proper  sequence 
for  the  use  of  students.  Typology  forms  a 
tree  of  progress,  and  distinguishes  the  leading 
shoots  from  the  minor  branches.  The  problems 
of  the  naturalist  and  those  of  the  typologist 
are  analogous.  The  difficulties  are  the  same 
in  both.  In  some  cases  the  number  of  missing 
links  makes  it  impossible  to  determine  the  true 
succession  of  forms.  In  such  cases  recourse 
must  be  had  to  survivals,  as  in  the  case  of  the 
majority  of  savage  weapons  or  forms  of  art,  in 
which  the  successive  links,  being  made  of  wood 
or  perishable  materials,  have  decayed.  But  a 
theoretical,  and  fairly  accurate  development, 
may  nearly  always  be  traced  amongst  the  arts 
of  savages  by  objects  in  present  use.  When  a 
simple  form  is  suited  to  its  environment,  or 
when  its  use  fulfils  common  purposes  that  can- 
not be  better  served  by  its  successors,  or  when 
economy  of  labour  is  a desideratum,  the 
simple  form  survives  ; as,  for  example,  in  the 
case  of  the  common  door-bolt,  which  is  the 
father  of  all  kinds  of  complex  door  locks,  and 
which  is  still  used  upon  the  same  doors  as  the 
contrivances  that  have  sprung  from  it ; or  in 
the  case  of  the  common  hand-made  pots  that 
are  still  baked  in  an  ordinary  turf  fire  in  the 
Hebrides,  at  the  same  time  as  the  most  skilled 
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productions  of  our  modern  potteries.  So  in 
natural  history,  invertebrate  and  vertebrate 
animals  and  mammalia  are  all  found  living 
side  by  side  in  the  same  localities,  although 
we  know  that  they  represent  successive  stages 
in  the  development  of  species.  Typological 
sequence,  or  typological  continuity,  may  be 
said  to  be  established  when  the  true  succession 
of  forms  have  been  brought  out.  This  is  the 
object  of  an  educational  museum.  Not  only 
must  the  objects  be  specially  selected  and 
arranged  for  the  purpose,  but  the  building 
must  be  adapted  to  the  proper  display  of 
them.  Architectural  features,  handsome  halls 
and  corridors  are  impediments  ; at  any  rate, 
they  are  points  of  secondary  importance. 
In  my  address  to  the  Anthropological  Sec- 
tion of  the  British  Association  at  Bath 
in  1888,  I suggested  a rotunda  as  the 
best  form  for  a national  educational 
museum  of  arts,  a plan  of  which  was 
exhibited.  The  concentric  circles  of  a circular 
building  adapt  themselves,  by  their  size  and 
position,  for  the  exhibition  of  the  expanding 
varieties  of  an  evolutionary  arrangement.  In 
the  innermost  circle  I would  place  the  imple- 
ments and  other  relics  of  the  Palaeolithic 
period,  leaving  a spot  in  the  actual  centre  for 
the  relics  of  tertiary  man,  when  he  is  dis- 
covered. The  simple  forms  of  the  Palaeolithic 
period  would  require  no  larger  space  than  the 
smallest  circle  would  be  capable  of  affording. 
Next  in  order  would  come  the  Neolithic  Age, 
the  increased  varities  of  which  would  fill  a 
larger  circle.  In  the  Bronze  Age  a still  larger 
circle  would  be  required.  In  the  early  Iron 
Age,  the  increased  number  of  forms  would 
require  an  increased  area  ; mediaeval  antiqui- 
ties would  follow,  and  so  on,  until  the  outer 
circle  of  all  would  contain  specimens  of  such 
modern  arts  as  could  be  placed  in  continuity 
with  those  of  antiquity.  Separate  angles  of 
the  circle  might  be  appropriated  to  geo- 
graphical areas,  and  where  civilisations  in 
the  same  stage  of  development  are  allied  to 
one  another,  they  might  occupy  adjacent 
angles  within  the  same  concentric  ring. 
Models  would  be  largely  used  to  explain  the 
gisement  of  the  relics  exhibited.  The  sections 
and  sub-sections  would  be  divided  under  the 
head  of  Arts,  such  as  Pottery,  Glass,  Enamels, 
Architecture,  House  Furniture,  Modes  of 
Navigation,  Land  Transport,  Horse  Furniture, 
Tools,  Weapons,  Weaving  Apparatus  and 
Textiles,  Metallurgy,  Painting,  Writing, 
Music,  Mensuration,  Sculpture,  Ornamenta- 
tion, Personal  Ornament,  Agriculture,  Hunt- 


ing and  Fishing  Apparatus,  Trapping, 
Machinery,  Fortification,  Modes  of  Burial, 
Modes  of  Punishment,  Monuments,  Coins, 
Religious  Emblems,  Toys,  Heating  and  Light- 
ing, Food,  Clothing,  Basket-making,  Narcotics, 
Medicine,  Domestication  of  Animals,  and  so 
forth.  A manufactory  of  reproductions,  casts, 
and  models,  would  be  attached  to  the 
institution,  in  the  same  manner  as  that 
established  in  connection  with  the  Museum 
at  Mayence,  under  the  direction  of  Professor 
Lindenschmit.  The  museum  would  be  divided 
into  departments,  under  the  control  of  sepa- 
rate keepers.  By  such  an  arrangement, 
the  most  uninstructed  student  would  have  no 
occasion  to  ask  the  history  of  any  object  he 
might  be  studying  ; he  would  simply  have  to 
observe  its  distance  from  the  centre  of  the 
building,  and  to  trace  like  forms  continuously 
to  their  origin.  Where  breaks  in  the  con- 
tinuity of  any  art  must  necessarily  occur, 
references  might  be  posted  to  show  the  position 
of  the  concentric  rings  and  cases,  in  which  the 
threads  of  connection  might  be  taken  up 
again  and  followed.  Such  a museum  would 
require  constant  rearrangement,  as  knowledge 
increased,  and  the  cases  might,  perhaps,  be 
put  on  wheels  to  facilitate  their  readjustment. 
An  iron  building  with  a glass  roof  would  be 
the  best  for  the  purpose,  and  the  less  orna- 
mentation it  had  about  it,  to  divert  the  eye 
from  the  main  object  of  the  establishment,  the 
better.  Existing  buildings,  such  as  the 
Olympia,  might,  perhaps,  be  made  use  of  as 
a commencement,  as  it  would  not  be  necessary 
the  building  should  be  round,  provided  the 
arrangement  was  concentric.  But  the  Olympia 
would  not  be  half  large  enough. 

I have  been  much  interested  to  learn  since 
my  address  was  delivered  to  the  Anthropo- 
logical Section  at  Bath,  that  Professor  Fiower, 
who  has  already  done  so  much  in  his 
Natural  History  Department,  since  it  was 
transferred  to  South  Kensington,  to  arrange 
the  collections  on  an  evolutionary  plan,  has 
independently  thought  out  the  idea  of  a 
large  rotunda,  for  exhibiting  the  develop- 
ment of  species  and  varieties.  A letter  which 
I have  received  from  him  gives  a rough  sketch 
of  the  kind  of  museum  that  he  would  propose 
for  the  purpose ; the  present  building  being, 
in  his  opinion,  quite  unsuited  for  scientific 
arrangement.  I have  little  doubt,  there- 
fore, that  eventually  this  idea  of  concentric 
arrangement  will  be  carried  out,  and  that  we 
shall  have  somewhere  in  the  metropolis  two 
large  rotundas— one  for  natural  history,  and 
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the  other  for  the  arts  of  life.  Professor  Flower 
embodied  his  views  on  the  arrangement  of 
a natural  history  museum  in  his  address  to 
the  British  Association  at  Newcastle  in  1889, 
in  which  he  expounded  very  much  the  same 
principles  for  a Natural  History  Museum  that 
I had  advocated  for  an  Arts  Museum  at  the 
meeting  of  the  previous  year  at  Bath.  That 
views  so  similar  should  have  suggested  them- 
selves independently  to  workers  in  two  sepa- 
rate departments,  affords  satisfactory  evidence 
that  they  are  in  harmony  with  the  require- 
ments of  the  age. 

In  order  to  explain  more  clearly  what  my 
method  cf  arrangement  is,  I have  had  pre- 
pared a number  of  large  diagrams,  to  show 
the  continuity  of  several  of  the  series  exhibited 
in  the  Pitt-Rivers  collection  at  Oxford.  Some 
of  these  diagrams  are  very  old,  and  formed 
part  of  lectures  delivered  at  the  United  Service 
Institution  in  1858-69,  the  Royal  Institution  in 
1875,  and  elsewhere.  Others  are  of  more 
recent  date,  and  are  taken  from  my  provincial 
museum  in  Dorsetshire.  Most  of  the  dia- 
grams were  used  in  a lecture  on  my  collection 
that  was  delivered  lately  at  Oxford,  at  Salis- 
bury, and  other  places. 

Having  now  laid  before  the  meeting  my 
views  upon  the  evolution  of  types,  I desire  to 
make  a few  remarks  on  the  evolution  of  my 
own  collection  now  presented  to  the  University 
of  Oxford. 

My  attention  was  first  drawn  to  this  subject 
nearly  forty  years  ago,  when,  in  the  year  1852, 
I was  engaged  as  a subaltern  officer  on  the 
sub-committee  of  small  arms  at  Woolwich  in 
the  experiments  which  led  to  the  introduction 
of  the  rifle-musket  into  the  army.  A large 
number  of  inventions  were  submitted  to  the 
committee  for  trial;  and  I was  then  led  to  take 
notice  of  the  very  slight  changes  of  system 
that  were  embodied  in  the  different  inventions, 
and  also  of  the  fact  that  many  improvements 
which,  not  being  of  a nature  to  be  adopted, 
fell  out  of  use,  and  were  heard  of  no  more, 
nevertheless  served  as  suggestions  for  further 
improvements  which  were  adopted ; and  it 
occurred  to  me  what  an  interesting  thing  it 
would  be  to  have  a museum  in  which  all  these 
successive  stages  of  improvement  might  be 
placed  in  the  order  of  their  occurrence.  I 
made  a collection  of  arms  at  that  time,  which 
was  the  foundation  of  the  present  museum. 
Although  this  collection  of  arms  was  not  a 
very  good  one,  as  my  means  of  collecting  were 
small,  it  led  to  a museum  of  savage  weapons, 
and  ultimately  of  various  other  arts,  which 


were  exhibited  at  Bethnal-green  and  South 
Kensington  for  nine  years.  Mr.  Herbert 
Spencer,  in  his  “Principles  of  Sociology,” 
published  in  1876,  thus  speaks  of  it  as  he  saw 
it  at  that  time:— “The  collection  of  imple- 
ments and  weapons  arranged  by  Col.  Lane 
Fox,*  to  show  their  relationship  to  common 
originals  of  the  simplest  types,  suggests  that 
primitive  men  are  not  to  be  credited  with  such 
inventiveness  as  even  their  simple  appli- 
ances appear  to  indicate.  These  have  arisen 
by  small  modifications,  and  the  selection 
of  such  modifications  has  led  unobtrusively  to 
various  kinds  of  appliances  without  any  dis- 
tinct devising  of  them.”  The  portion  of 
the  museum  relating  to  arms  was  described 
in  an  illustrated  catalogue  raiso7ine , which 
was  in  fact  a treatise  on  the  development 
of  arms ; this  went  through  two  editions 
at  South  Kensington,  commencing  in  1877. 
The  collection  afterwards  grew  to  such  size 
that  I was  anxious  to  see  it  housed  in 
some  public  building,  where  it  would  be 
developed  in  other  hands  on  the  same  lines, 
and  I ultimately  presented  it  to  the  University 
of  Oxford.  In  doing  this  I made  only  one  pro- 
viso of  any  consequence,  which  is  contained 
in  the  deed  of  gift,  viz.,  “ that  the  general 
mode  of  arrangement  should  be  maintained, 
and  that  no  changes  should  be  made  in  the 
details  hereafter,  except  such  as  should  be 
necessitated  by  the  advance  of  knowledge, 
and  should  not  effect  the  general  principles 
originated  by  me.”  This  took  place  in  1884. 
During  the  seven  years  that  have  elapsed 
since,  the  museum  has  been  re-arranged  in 
the  order  in  which  it  was  exhibited  at  South 
Kensington,  so  that,  in  the  main,  the  order  of 
the  several  series  is  exactly  the  same.  Some 
new  links  have  been  added  to  the  old  series, 
and  some  new  series  have  been  introduced. 
This  has  been  done  in  the  first  place  by 
Professor  Moseley,  whose  death  has  been  so 
great  a loss  to  science,  and  afterwards  by  Dr. 
Tylor  and  Mr.  H.  Balfour,  and  has  been  ! 
carried  out  to  my  entire  satisfaction  in  every 
respect,  except  perhaps  the  great  length  of 
time  that  it  has  taken  to  re-arrange,  which,  I 
am  informed,  was  unavoidable,  as  a building 
had  to  be  erected  for  it,  for  which  the  Uni- 
versity very  liberally  voted  ^10,000. 

But  these  are  not  times  in  which  anything 
can  afford  to  remain  buried  seven  years,  and  I 
have  had  some  difficulty  in  persuading  people, 
now  that  the  collection  is  resuscitated,  that  it 

* In  1880  I changed  my  name  to  Pitt-Rivers,  in  accord- 
ance with  the  will  of  the  second  Lord  Rivers. 
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is  the  same  Lazarus  that  was  alive  before.  In 
the  meantime,  however,  I have  formed  another 
museum,  which,  although  it  is  a provincial 
one,  is  in  some  respects  better  than  the  first, 
because  such  series  as  it  contains  are  more 
fully  represented.  The  subject  of  provincial 
museums  has  been  lately  much  discussed  in 
the  newspapers.  I have  often  observed  that 
a little  knowledge  of  the  subject  is  necessary 
to  create  an  interest.  I have  often  noticed 
that  visitors  to  our  larger  museums  will  wander 
listlessly  through  the  rooms  until  they  come 
upon  something  they  understand  a little  about. 
Then  they  open  their  eyes  and  prick  up  their 
ears.  It  is  interesting  to  them  to  compare  the 
products  of  other  countries  and  people,  in 
those  particular  branches  of  industry  that  they 
are  familiar  with.  A local  museum  should, 
therefore,  contain  a good  historical  series  of 
the  prevailing  manufactures  or  industry  of  the 
locality.  Acting  on  this  principle,  it  appeared 
to  me  that  in  a rural  district,  sparsely  inhabited, 
with  scattered  agricultural  villages,  and  ten 
miles  from  every  town  and  railway  station,  the 
chief  feature  of  the  collection  should  be  agri- 
culture and  peasant  handicraft.*  I cannot 
convey  my  views  on  provincial  museums  better 
than  by  describing  my  own  museum,  because 
it  has  been  collected  from  the  first  on  a definite 
system,  and  has  undoubtedly  been  a great 
success. 

No.  1 Room,  20  feet  by  13,  contains  pottery, 
costumes,  personal  ornament,  now  in  use  by 
peasants  in  Germany,  France,  Spain,  and 
other  nations.  Some  of  these  are  of  archaic 
design,  and  are  probably  survivals.  The  2nd 
Room,  19  feet  by  14,  contains  carvings  by 
Brittany  peasants,  chiefly  of  the  17th  century  ; 
French  pottery  in  present  use,  and  village  im- 
plements of  various  kinds.  The  3rd  room,  18 
jfeet  by  13,  is  devoted  to  a series  of  tools, 
household  utensils,  cooking  appliances,  &c., 
of  different  periods.  The  4th  Room,  24  feet 
by  14,  has  an  additional  series  of  country 
tools,  and  here  commences  a general  series, 
(illustrating  the  history  of  pottery,  which  is 
continued  in  Rooms  5 and  6,  and  includes  a 
sufficient  number  of  specimens  of  each  divi- 
sion to  represent  their  kind,  viz.  : — Ancient 
British,  Silesian  bronze  age,  Etruscan,  Egyp- 
tian, Swiss  Lakes,  Cyprian,  Greek,  Roman, 
Saxon,  Norman,  Mediaeval,  English  toft 
ware,  English  salt-glaze,  Staffordshire,  and 
ffher  Old  English  wares,  Scotch  pottery, 

The  population  of  Farnliam  and  the  neighbouring 
urishes  is Farnham,  301 ; Handley,  868  ; Tollard  Royal, 
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German,  French,  Swiss,  Spanish,  Italian, 
Persian,  Anatolian,  Japanese,  Chinese, 
Moorish,  Peruvian,  Mexican.  Then  follows 
similar  specimens  of  glass  and  enamels  from 
different  countries.  Another  general  series, 
not  yet  arranged,  will  be  devoted  to  sculpture 
and  modelling.  In  the  5th  and  6th  Rooms 
are  models  of  excavations  made  by  me  in 
the  locality,  the  relics  from  which  are  arranged 
in  the  adjoining  cases.  These  are  available 
for  archaeologists  who  may  visit  the  district  to 
see  what  it  contains  of  local  interest.  Other 
models  of  ancient  monuments,  95  in  all,  have 
been  made  under  my  supervision  by  my  archaeo- 
logical staff,  three  to  four  in  number,  who  are 
constantly  engaged  upon  the  work.  These 
models  certainly  form  the  chief  feature  of  the 
museum,  and  they  are  unique.  The  6th  Room, 
62  feet  by  19^,  contains  also  a general  series 
of  implements  of  the  palaeolithic,  neolithic 
and  bronze  periods,  iron  age,  Roman, 
Egyptian,  and  mediaeval  periods.  The 
7th  Room,  81  feet  by  24,  is  only  in  process  of 
building.  The  8th  Room,  85  feet  by  18,  is 
devoted  to  agricultural  implements  and  appli- 
ances, and  contains  spades  and  agricultural 
tools  of  all  kinds,  showing  the  survival  of  the 
Roman  wooden  iron-edged  spade  in  several 
parts  of  Europe  ; querns  and  grain-rubbers, 
some  of  which  are  in  present  use;  a Norse 
mill,  showing  the  earliest  application  of  water 
power  to  the  quern ; grinding  and  winnow- 
ing machines ; some  models  of  crofters’ 
cottages ; a series  of  models  showing  the 
varieties  of  ploughs  in  present  use  in  different 
countries ; country  carts,  explained  in  the 
same  manner  by  means  of  models ; a series 
showing  the  development  of  locks  and  keys ; 
a series  of  crates  carried  by  country  women  of 
different  countries  on  the  shoulder,  and 
collected  expressly  to  show  the  women  of  my 
district  how  little  they  resemble  the  beasts  of 
burden  they  might  have  been  if  they  had  been 
bred  elsewhere.  All  these  things  are  well 
ticketed,  but  an  explanatory  catalogue  has 
yet  to  follow. 

It  would  be  a mistake,  however,  to  suppose 
that  the  agricultural  labourer  can  be  reached 
by  museums  alone.  Hodge,  though  better  off 
than  he  has  ever  been  before,  is  in  a lower 
condition,  morally  and  mentally,  than  at  any 
previous  period.  He  is  too  incessantly  plied 
with  pernicious  doctrines  to  have  a soul  for 
anything  above  party  politics.  It  is  to  the 
larger  and  smaller  tradesmen  in  the  towns 
and  villages  that  such  things  as  museums 
appeal,  and,  moreover,  they  must  be  supple- 
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merited  by  other  inducements  to  make  them 
attractive.  Within  a short  distance  of  the 
museum,  I have  formed  a recreation  ground, 
called  the  Larmer  Grounds,  where  my  private 
band  plays  every  Sunday  in  the  summer 
months  from  three  to  five.  This  ground  was 
attended  during  the  last  year  by  16,839  persons 
from  the  neighbouring  towns  and  villages. 
Not  far  off  is  an  old  house,  formerly  a hunting 
box  of  King  John,  which  is  open  to  the  public, 
and  were  any  amount  of  bread  and  butter,  tea 
and  buns  can  be  obtained  at  slight  cost.  This 
during  the  last  year  drew  4,346  persons.  The 
visitors  to  the  museum  in  the  same  year 
amounted  to  7,000  persons,*  and  the  numbers 
at  all  three  places  have  been  increasing  year 
after  year.  The  people  come  from  a radius 
of  20  miles  round,  and  it  has  been  very  suc- 
cessful, in  so  far  as  the  number  of  visitors  is 
concerned.  I have  built  a small  Museum 
Hotel,  at  which  visitors  to  the  locality  can  put 
up,  and  which  has  first-class  accommodation. 
Another,  called  “ King  John’s”  Hotel,  has 
sprung  up  in  an  adjoining  village.  It  has 
become  the  head-quarters  of  a local  bicycle 
club,  which  is  named  after  the  place.  Bicy- 
cling is  an  institution  that  must  not  be  over- 
looked in  any  project  for  the  improvement  of 
the  masses.  The  enormous  distances  bicyclists 
can  go  by  road,  especially  on  a Sunday,  has 
rendered  the  population  of  country  districts 
locomotive  to  an  extent  that  has  never  been 
known  before.  Fifty  to  sixty  bicycles  are 
frequently  seen  at  my  Sunday  meetings  at  the 
Larmer  grounds,  which  average  from  600  to 
1,000  people;  and  the  church  on  Sundays  is 
crowded. 

It  is  a mistake  to  suppose  that  the  country 
towns  are  the  best  localities  for  such  museums- 
Townspeople  have  other  things  to  do  than  to 
visit  the  museum,  which  they  can  see  every 
day,  and  which  soon  begins  to  pall  upon  them. 
The  visitors  from  the  country  into  the  towns 
generally  go  there  for  business  purposes,  and 
have  no  time  for  museums.  In  the  town  of 
Dorchester,  in  which  there  is  a museum  equal 
in  size  to  mine,  and  scarcely  less  attractive, 
I found  that  the  attendance  was  only  2,826 
during  the  year  1888,  as  against  7,000 
at  my  museum  in  1891.  The  outing  is  in 
itself  an  important  accessory  in  a visit 
to  a country  museum.  A pretty  country, 
a pleasant  drive  in  their  country  carts, 
an  attractive  pleasure  ground,  a good  band, 
and  lastly  a museum,  are  the  means  which 


I have  found  successful,  and  which  I am  ( 
justified  in  recommending  to  those  who  1 
wish  to  draw  the  people  out  of  the  towns 
into  the  country.  But  I do  not  wish  to 
infer  that  I think  any  permanent  good  can  | 
be  done  in  this  way  at  the  present  time.  |i 
Against  agricultural  depression,  caused  by  ! 
foreign  competition,  it  is  impossible  to  con-  -| 
tend.  Burdens  may  be  shifted  from  one  || 
shoulder  to  another  by  legislative  enactments  ; I 
but  against  the  evil  itself  there  is  no  redress  I 
on  the  political  horizon,  and,  as  long  as  that  is 
the  case,  it  is  uphill  work  to  fight  against  it,  I 
even  though  a landowner  may  spend  his  whole  1 
income  in  the  endeavour  to  do  so.  The  land, 
as  a whole,  will  not  produce  one  grain  of 
wheat  more,  probably  much  less,  by  sub-  9 
dividing  the  ownership— substituting  a large  <i 
pauper  population  for  a small  and  com- 
paratively wealthy  one,  and  driving  capital  ? 
away  from  it.  The  very  reverse  is  the  process 
that  should  be  encouraged. 

Public  attention  has  of  late  been  drawn  a 
good  deal  to  the  advantages  of  museums  in 
the  Press.  I am  not  myself  so  hopeful  of  the  j 
result  as  would  induce  me  to  devote  the  time 
and  attention  to  the  subject  that  I have  done, 
had  it  not  been  to  me,  for  many  years,  a hobby 
and  an  amusement.  If  no  more  good  came  of 
it  than  to  create  other  interests,  which  would 
draw  men’s  minds  away  from  politics,  that 
greatest  of  all  curses  in  a country  district, 
good  would  be  done.  If  only  a more  scientific 
knowledge  of  the  arts  of  life,  and  of  the  laws  of 
nature  affecting  the  development  of  those  in- 
dustries by  which  the  working  classes  gain 
their  living,  the  results  would  be  beneficial. 

I have  already  hinted  my  belief  that,  by 
analogy,  museums  might  be  made  the  means 
of  inculcating  sounder  views  on  social  ques-  j 
tions,  and  that  they  afford  the  only  opening 
available  to  [people  who  have  so  little  leisure 
for  study. 

Whether  or  not  my  more  ambitious  scheme 
for  a Typological  Museum  fails  to  be  realised, 
at  any  rate  my  Provincial  Museum  may  be 
claimed  to  be  a success,  judging  by  the  con- 
stantly increasing  numbers  that  are  found  to 
visit  it,  and  that  in  a district  which,  at  first 
sight,  appeared  very  unpromising. 


* This  is  the  ordinary  number  of  visitors,  and  does  not 
include  lectures  or  other  meetings. 


At  the  conclusion  of  the  paper,  General  Pitt- 
Rivers  exhibited  and  described  a number  of  diagrams 
illustrative  of  his  collection.  The  first  was  ones 
showing  the  evolution  of  the  modem  rifle  and  bullet 
through  all  its  stages,  some  of  which  had  entirely 
dropped  out  of  public  knowledge  ; and  in  connection 
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th  this,  he  suggested  the  desirability  of  a similar 
ries  being  arranged,  before  it  was  too  late,  of 
rious  electrical  appliances,  many  links  in  which 
ight  easily  be  forgotten.  Next  came  a large  dia- 
am  showing  the  arms  of  savages,  which  in  the 
rginning  were  constructed  of  mere  natural  sticks 
id  portions  of  branches,  thus  giving  the 
rm  to  the  weapon  which  was  sometimes 
litated  afterwards,  when  the  art  became  more  ad- 
inced.  Flint  implements  came  next,  and  arrow 
?ads,  the  leaf-shaped  being  the  earliest.  Bronze 
id  iron  weapons  were  not  always  copied  from 
ooden  ones,  though  a similarity  in  shape  might 
imetimes  be  traced  ; this  was  illustrated  by  a series 
' sword-forms.  When  metallurgy  was  first  intro- 
jced,  only  small  pieces  could  be  cast,  and  therefore 
lort  daggers  were  the  earliest  forms  of  this  class 
weapon ; the  copper  implements  were  of  the 
mplest  form,  and  the  later  iron  ones  more 
implex.  One  particular  shape  of  sword  was 
und  over  a large  portion  of  Asia,  being 
;ry  similar  to  a Greek  sword  figured  on  vases,  and 
was  probably  derived  from  the  Greeks.  Another 
:ries  of  diagrams  was  devoted  to  the  development 
r ornament,  and  showed  the  changes  which  the 
•op,  coil,  and  fret  pattern  had  gone  through  ; and 
aother  showed  the  cross,  which,  as  a Christian 
/mbol,  was  plainly  derived  from  the  Greek  letters 
P conjointly,  which  led  naturally  to  the  Celtic  cross, 
ill  largely  found  in  Scotland,  whilst  the  Latin  cross 
as  a later  form.  The  degradation  of  silver  coins, 
om  the  stater  of  Philip  of  Macedon,  was  also  shown, 
another  diagram  illustrated  how  changes  occurred 
irough  mistakes  in  copying,  and  were  continued  and 
lcreased  until  ultimately  the  original  pattern  was 
ardly  recognisable.  This  was  especially  the  case  in 
^presentations  of  the  human  countenance,  and  had, 
1 the  opinion  of  Gen.  Pitt-Rivers,  led  Dr.  Schlie- 
lann  into  an  erroneous  belief  that  the  figures  found 
n certain  vessels  at  Hissarlik  were  Trojan  remains, 
s bearing  the  image  of  the  owl-faced  goddess, 
rlaukopsis  Athene,  whereas,  in  truth,  there  was 
othing  of  the  owl-face'about  them,  but  merely  a de- 
raded  and  conventionalized  type  of  the  human  face. 


DISCUSSION. 

The  Chairman  said  a great  deal  had  been  heard 
|itely  about  the  flow  of  people  from  the  country  into 
he  towns  all  over  England,  but  this  paper  showed 
ow,  by  proper  means,  the  population  of  the  towns 
light  be  attracted  to  the  country.  He  agreed  with 
reneral  Pitt-Rivers  that  the  main  object  of  the 
i British  Museum  was  to  serve  as  a storehouse  for  the 
esearches  of  savants,  but  in  addition  to  that,  there 
'as  room  for  some  educational  work  to  be  done  in 
ome  of  the  public  galleries,  and,  under  the  direction 
f Professor  Flower,  something  had  been  done  in  that 
irection  in  the  Natural  History  Museum.  He  thought 
lere  would  be  some  difficulty  in  introducing  the  word 


typology,  because  in  natural  history  the  word  type 
had  a particular  meaning,  and  the  type  of  a particular 
class  of  objects  was  one  which  exhibited  the  special 
peculiarities  of  the  whole  group ; it  would  be  rather 
confusing  to  use  the  word  in  a new  sense. 

Dr.  E.  B.  Tylor,  F.R.S.,  said  he  could  not  add 
anything  to  the  excellent  account  General  Pitt-Rivers 
had  given  of  his  system  of  arranging  museums,  but  he 
felt  that  the  greatest  of  these  museums,  which  would 
mark  itself  in  no  insignificant  way  on  the  present 
generation,  ought  not  to  be  described  without  some- 
one from  the  University  of  Oxford  being  present  to 
bear  testimony  to  the  importance  of  the  educational 
system  it  represented.  Before  this  Oxford  Museum 
was  established,  it  was  usual  to  look  upon  a museum 
as  an  assemblage  of  curiosities,  which  had  to  be  pointed 
out  and  explained  to  the  visitor  with  great  care  ; other- 
wise even  the  most  illustrative  cases  would  make  but 
very  little  impression  on  the  ordinary  untrained  spec- 
tator. But  the  Pitt-Rivers  Museum  affected  the  mind 
of  the  intelligent  stranger  quite  differently.  There 
was  no  trouble  to  explain  the  system  upon  which  it  was 
worked.  There  might  be  some  little  trouble,  even 
with  the  aid  of  good  illustrations  when,  as  on  the 
present  occasion,  the  actual  specimens  were  not  on 
view ; but,  when  they  were  properly  arranged,  the 
slightest  hint  was  sufficient  to  convey  to  the  intelli- 
gent mind  what  they  were  there  for ; and  then  they 
told  their  own  story.  Very  recently,  there  had  been 
a good  example  of  how  it  was  educating  the  world  at 
large.  It  often  happened  that  a series  might  be 
made  purely  theoretical,  by  putting  in  their  order 
a number  of  specimens  which  referred  to  one  another 
more  or  less  distinctly,  thus  showing  where  the  curve 
of  development  had  probably  passed ; but  yet 
important  links  were  often  wanting,  and  the  visitor 
went  away  possessed  with  the  desire  to  fiud  those 
links  and  present  them  to  the  Museum.  Only  a few 
weeks  ago,  they  thus  acquired  a much  desired  link  in 
in  the  history  of  stringed  instruments.  The  late  Mr. 
Carl  Engel  suggested  that  the  strung  bow  must  have 
been  the  origin  of  the  whole  series  of  stringed  instru- 
ments, whether  pianoforte,  violin,  or  guitar.  This  view 
was  proved  to  be  correct  when  the  instruments  -were 
arranged  in  a series,  beginning  with  a strung  bow.  The 
difficulty,  however,  was  to  get  the  starting  point — an 
authentic  bow  capable  of  being  used  both  for  hunting 
and  twanging.  One  people,  who  were  described 
as  using  the  bow  for  this  double  purpose,  were  the 
Damaras ; it  was  said  that  the  hunter  shot  game 
with  his  bow  during  the  day,  and  when  he  came 
home,  sat  by  the  fire  and  amused  himself  by  twang- 
ing the  string.  Three  or  four  weeks  ago  Miss  Lloyd, 
who  had  spent  some  time  in  South  Africa,  sent  them 
one  of  these  bows,  and  it  now  stood  at  the  head  of 
the  series  of  stringed  instruments.  He  believed  the 
idea  of  General  Pitt-Rivers  was  destined  to  bear 
good  fruit  on  the  actual  development  of  mankind.  It 
had  dissipated  some  notions  as  to  the  wonderful 
originality  of  early  inventions,  which,  when  seen  in 
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connection  with  what  had  gone  before,  were  found  to 
be  the  natural  product  of  a mind  perhaps  a little  in 
advance  of  its  fellows,  but  still  in  the  main  not  so  far 
removed  from  them.  Although  all  country  and 
county  museums  could  not  be  expected  to  become 
museums  of  development,  yet  it  was  possible  for 
them  to  treat  local  arts  and  other  matters  in  that 
way.  A country  museum  would  very  well  show,  in 
connected  series,  the  arts  and  manufactures  on  which 
the  people  in  the  neighbourhood  depended  for  their 
livelihood,  and  this  could  hardly  fail  to  be  useful  in 
promoting  further  progress. 

Sir  George  Bowen,  G.C.M.G.,  said  he  had  been 
much  interested  in  seeing  so  well  represented  many 
of  the  arms  of  the  aborigines  of  Australia,  with 
which  he  became  familiar  during  his  twenty  years’ 
governorship  of  different  colonies  in  that  quarter  of 
the  globe. 

Mr.  F.  W.  Rudler  said  he  had  the  privilege, 
many  years  ago,  of  becoming  acquainted  with  the 
Pitt- Rivers  collection,  but  he  had  never  heard  it 
called  a Typological  Museum  before.  Still,  some 
distinctive  title  was  required,  the  principle  followed 
being  so  different  from  that  usually  adopted.  Any- 
one who  inspected  it  would  be  struck,  not  so 
much  by  its  variety  and  magnitude,  as  by  the 
obvious  fact  that  all  the  specimens  had  been 
collected  for  a definite  purpose,  and  arranged  in  a 
unique  manner.  In  order  to  illustrate  the  evolution  of 
the  different  types  most  effectively,  a linear  series  was, 
no  doubt,  undesirable,  and  one  could  not  but  look  with 
admiration  on  the  project  for  an  Anthropological 
Rotunda,  but  still,  even  such  a scheme  might,  he 
thought,  be  open  to  improvement.  Looking  at  the 
central  circle  representing  the  palaeolithic  period,  it 
occurred  to  him  that  in  walking  round  it,  being  a 
closed  curve,  one  would  never  make  any  progress. 
You  passed  by  a jump  to  the  next  circle,  representing 
the  neolithic,  and  though  no  doubt  a great  gap 
appeared  between  the  two  periods,  that  only  arose 
from  our  ignorance.  It  seemed  to  him  that  a 
continuous  spiral  would,  in  some  degree,  be  a 
better  arrangement  than  a series  of  circles. 
If  the  Albert-hall  could  be  cleared  out,  a good  start 
might  be  made  there.  The  question  the  General 
had  raised  was  only  part  of  a very  large  subject  now 
under  discussion  by  the  Museum  Association,  a body 
which  was  moving  somewhat  on  the  lines  of  the 
Library  Association,  and  which  had  already  done 
good  work.  If  General  Pitt-Rivers  would  favour  that 
association  with  his  views  on  museums,  he  was  sure 
he  would  receive  the  greatest  possible  sympathy,  for 
all  the  curators  who  constituted  the  association  were 
strongly  imbued  with  the  belief  that  a museum  was 
one  of  the  most  important  educational  engines  which 
could  be  developed. 

The  Chairman  then  proposed  a hearty  vote  of 
thanks  to  General  Pitt-Rivers,  which  was  carried 
unanimously. 


General  Pitt-Rivers,  in  reply,  said  that,  in 
tracing  any  particular  series,  there  was  always  a 
danger  of  letting  the  imagination  run  riot  to  a certain 
extent ; but  where  the  same  system  became  developed, 
as  Dr.  Tylor  had  shown  it  was  now  doing  at  Oxford, 
there  was  some  guarantee  that  the  principles  estab- 
lished were  correct.  With  regard  to  Mr.  Rudler’ s 
remarks,  he  could  only  say  that  he  had  already  sug- 
gested that  the  cases  might  be  put  on  wheels,  so  that 
the  arrangement  might  be  altered  from  time  to  time 
as  required.  He  was  quite  aware  of  the  difficulty  of 
introducing  the  word  typology  with  regard  to  natural 
history,  but  he  had  never  proposed  to  apply  it  to  such 
specimens — only  to  continuity  in  the  sequence  of  the 
arts  of  life. 


Miscellaneous. 

+ 

NOTES  AND  HINTS  ON  7 HE  VEGETABLE 
PRODUCTS  OF  TROPICAL  AFRICA. 

By  John  R.  Jackson. 

[Continued  from  page  no.] 

Oils  and  Fats. 

There  is  always  a brisk  demand  for  vegetable  oils 
in  the  markets  of  Europe,  and,  notwithstanding  the 
spread  of  gas  and  of  the  use  of  the  electric  light, 
the  demand  is  increasing,  rather  than  diminishing. 
The  largest  number  of  new  oil  seeds  that  find  their 
way  to  the  English  ports  come  from  the  west  coast 
of  Africa,  and  too  often  come  without  the  slightest 
clue  to  their  botanical  identification.  When  new 
seeds  are  sent,  a specimen  of  the  plant,  with  flower 
and  fruit,  should  accompany  them.  The  necessity 
of  the  name  of  the  plant  being  known  is  sufficiently 
obvious,  for  this  knowledge  often  carries  with  it  an 
indication  of  the  nature  or  properties  of  the  seed — 
whether  the  oil  it  contains  is  wholesome  or  poisonous 
or  likely  to  prove  useful  for  medicinal  purposes  or 
otherwise. 

A large  number  of  new  oil  seeds  have  come  into 
the  English  market  from  the  west  coast  of  Africa 
during  the  last  few  years,  but  the  supplies  have 
mostly  been  intermittent.  The  following  are  amongst 
those  to  which  some  attention  has  been  given,  and 
for  which,  apparently,  there  would  be  a market  if  a 
constant  supply  was  forthcoming. 

7'elfairia  occidentalis . — This  is  a climbing  plant 
belonging  to  the  cucumber  family  (Cucurbitacese). 
The  seeds,  which  contain  a large  quantity  of  sweet 
bland  oil,  are  circular,  about  the  size  of  a penny,  and 
half  an  inch  thick,  covered  with  a net-like  coating. 
They  are  contained  in  a large,  ovoid,  strongly 
ribbed,  woody  fruit,  12  to  18  inches  long.  The 
seeds  themselves,  when  cooked,  are  taken  as  food 
by  the  natives.  They  are  occasionally  imported 
into  Liverpool  as  oil  seeds. 
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Under  the  name  of  “ mutugo,”  the  seeds  of  a kind 
of  nutmeg  [ftlyristica  angolensis' , a native  of  Angola, 
were  first  imported  into  Liverpool  as  oil  seeds  in 
1884,  and  occasionally  come  into  the  same  port  at 
the  present  time  in  small  quantities.  They  are  said 
to  contain  about  three-quarters  of  their  weight  of 
fatty  oil.  They  are  about  three-quarters  of  an 
inch  long  and  half  an  inch  broad  ; they  are  rumi- 
nated or  marked  with  irregular  dark  lines,  like 
ordinary  nutmegs,  but  have  no  smell,  and  very  little 
taste. 

Uyptis  spicigera.—  An  herbaceous  plant,  belonging 
to  the  natural  order  Labiatac,  to  which  order  belong 
the  mint,  sage,  lavender,  rosemary,  &c.  The  seeds 
are  very  small  and  black,  and  contain  a large  pro- 
portion of  oil.  They  were  first  imported  in  Liver- 
pool from  West  Africa  in  1883,  and  are  still  occasion- 
ally brought.  In  the  West  African  Court  of  the 
Colonial  and  Indian  Exhibition,  in  1886,  quantities 
of  these  seeds  were  exhibited. 

Polygala  rarifolia. — A shrubby  plant,  belonging  to 
the  Polygaleoe,  or  milkwort  family.  It  is  a native  of 
Sierra  Leone  and  Angola,  and  the  seeds,  which  arc 
small,  and  of  a shining  chocolate  brown  colour,  are 
very  rich  in  a clear  oil.  They  are  known  as 
“ maluku  ” seeds,  and  are  sometimes  brought  into 
Liverpool,  having  made  their  first  appearance  in  1884. 

Lophira  alata. — A plant  belonging  to  the  order 
Dipterocarpeae,  a group  of  plants  characterised  by 
their  resinous  products  rather  than  by  their  oils  or 
fats;  therefore,  plants  allied  to  Lophira  might  be 
expected  to  yield  resins  that  should  be  useful  in 
varnish  making.  The  fruits  of  Lophira  alata  are 
somewhat  oval,  broad  at  the  base,  and  pointed  at 
the  apex,  two  lobes  of  the  caljx  at  the  base  are 
extended  into  wings  (a  distinct  character  of  the 
Dipterocarpeae).  Each  fruit  contains  a single  seed, 
the  oil  of  which  is  expressed  in  Senegambia,  and 
used  for  cooking  as  well  as  for  anointing  the  hair. 
The  seeds  frequently  come  in  small  quantities  into 
the  Liverpool  market.  They  are  generally  known 
under  the  name  of  “Meni,”  but  in  Sierra  Leone  as 
“ Laintlaintain.” 

Pentaclethra  macrophylla. — A tree  50  to  60  feet 
high,  belonging  to  the  Pea  family  (Leguminosse)* 
The  pods  are  from  18  inches  to  2 feet  long,  3 inches 
wide  in  the  middle,  tapering  at  both  ends,  and  about 
1 inch  thick ; they  are  of  a brown  colour,  woody, 
and  very  strong.  The  seeds  which  they  contain  are 
irregularly  oval,  flattened,  about  2 inches  long  by 
1 inch  broad  in  the  middle,  and  about  J inch  thick, 
of  a shiny,  chocolate  brown  colour.  These  seeds  are 
eaten  as  food  on  the  Niger,  and  the  oil,  which  is 
expressed  from  them  in  large  quantities,  is  used  for 
cooking  and  also  for  greasing  machinery,  and  is  said 
to  be  a good  oil  for  soap-making.  The  seeds  some- 
times find  their  way  into  Liverpool.  The  tree  has 
been  found  in  Senegambia,  Fernando  Po,  Camaroons 
River,  St.  Thomas  Island,  Prince’s  Island,  Gaboon, 
&c.  It  is  the  “Owala”  of  the  Gaboon,  and  the 
“ Opachala  ” of  the  Eboe  country. 
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“M’poga”  nuts,  “Mabo”  nuts,  and  “Niko” 
nuts.  Under  these  three  names,  the  hard  bony 
fruits,  without  the  fleshy  coverings  in  which  they 
are  enveloped  when  fresh,  come  occasionally  into 
the  port  of  Liverpool  from  West  Africa — mostly 
from  Liberia  and  the  Gaboon. 

M’poga  fruits  are  about  2 inches  long,  and  from 
1 to  i|  inches  in  diameter.  They  contain  three  or 
four  roundish  seeds,  from  which  a very  large  per- 
centage of  oil  can  be  expressed.  The  fruits  of  the 
mabo  are  oblique-ovoid  in  form,  about  2 inches  long 
and  1 inch  in  diameter;  externally,  they  are  very 
rough  or  channelled  ; the  seeds  of  this  nut  are  also 
rich  in  oil  of  a very  fluid  character.  These  fruits  and 
seeds  are  both  imported  from  Liberia.  Niko  nuts, 
which  come  also  from  Liberia,  are  of  a similar  bony 
nature,  about  2 inches  long  and  i£  inches  in  diameter. 
The  seeds,  like  the  other  kinds,  contain  a large  pro- 
portion of  oil.  Neither  of  these  have  become 
established  articles  of  trade,  though  the  oil  seems  to 
be  of  a character  that  might  become  useful.  Owing 
to  the  want  of  authentic  specimens  of  leaves  and 
flowers  of  the  plants  producing  these  fruits  they  have 
never  been  botanically  identified.  They  may,  perhaps, 
be  a species  of  the  genus  Parinarium , belonging  to 
the  Chrysobalattece , a section  of  the  Rose  order 
(Rosaceoe),  or  more  probably  to  the  genus  Elcsocar- 
pus  of  the  natural  order  Tiliacem.  It  is  very  import- 
ant to  collect  complete  botanical  specimens  of  all 
these  plants  and  transmit  them  to  this  country  for 
determination. 

The  seeds  of  any  unknown  plants  should  be  ex- 
amined for  the  presence  of  oil,  and  if  found  to  con- 
tain oil,  should  be  collected  in  sufficient  quantity  for 
experiment.  Seeds  thus  collected  for  trial  should 
always  be  accompanied  by  foliage,  flowers,  and  fruits 
of  the  plant,  by  which  means  their  botanical  affini- 
ties and  consequent  name  may  be  determined. 

[To  be  continued.] 
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Rulers  of  India  : Clyde,  and  Strathnairn. 

By  Maj.-Genl.  Sir  Owen  Tudor  Burne,  K.C.S.I. 

Oxford  : Clarendon  Press,  1891. 

The  contents  of  the  fourteenth  volume  of  the 
‘‘  Rulers  of  India  ” series,  which  Sir  William  Hunter 
is  editing  for  the  Clarendon  Press,  are  perhaps  more 
fitly  indicated  by  its  second  title,  “The  Suppression 
of  the  Great  Revolt;  ” for  the  book  is  actually  a clear 
though  brief  account  of  the  Indian  Mutiny,  from  its 
outbreak  in  May,  1857,  to  its  final  suppression  in 
August,  1858,  and  the  transfer  of  the  powers  of  the 
East  India  Company  to  the  Crown.  It  is  only  because 
they  were  the  actual  figures  of  the  campaign  that 
Sir  Colin  Campbell  and  Sir  Hugh  Rose  were  selected 
to  give  their  names  to  this  book. 
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To  compress  into  the  limits  of  200  pages  a narrative 
of  a time  so  crowded  with  events,  so  full  of  interest, 
and  so  important  in  its  results,  was  no  very  easy  task, 
especially  as  the  details  of  the  history  are  still  fresh 
in  the  memory  of  all  who  have  reached  middle  age. 
It  is  only  when,  by  lapse  of  time,  details  are  forgotten, 
and  when  the  generation  which  has  made  the  history 
has  passed  away,  that  the  really  important  events  can 
be  reviewed  in  their  true  magnitude,  and  history  can 
be  written.  The  time  has  perhaps  come  when  it  has 
become  possible  to  estimate  in  their  true  proportion 
that  series  of  rapidly  changing  events  which  began 
by  nearly  severing  India  from  the  British  Crown,  and 
ended  by  uniting  the  two  empires  in  closer  bonds 
than  before. 

To  do  this  in  a succinct  and  yet  popular  manner 
has  evidently  been  the  object  of  the  writer,  whose 
former  connection  with  the  two  great  soldiers 
above  mentioned  gave  him  special  facilities  for 
acquiring  an  intimate  knowledge  of  the  move- 
ments he  describes;  and  the  judicious  manner  in 
which  the  task  has  been  accomplished  will  render 
his  work  useful,  not  only  to  the  student  of  Indian 
history,  but  also  to  the  larger  public  who  may 
welcome  an  impartial  record  of  the  events  connected 
with  the  last  great  crisis  in  the  history  of  our  country. 


Electricity  up  to  Date.  By  John  B.  Verity. 

London  : Warne  and  Co. 

This  is  a popular  manual,  intended  for  the  growing 
class  of  users  of  electricity.  The  necessary  apparatus 
and  plant  employed  for  electric  light  installations  is 
described,  dynamos,  arc  and  incandescent  lamps, 
storage  batteries,  conductors,  &c.  The  method  of 
mounting  and  making  a private  installation  is 
described,  and  the  needful  amount  of  information 
is  provided  for  those  who  are  in  a position  to  obtain 
a supply  of  electricity  from  a public  source.  Chapters 
on  the  employment  of  electricity  for  motive  power 
complete  Mr.  Verity’s  treatment  of  his  subject. 


Text  Books  of  Ornamental  Design;  Nature 
in  Ornament.  By  Lewis  F.  Day.  With  123 
plates  and  192  illustrations  in  the  text.  London: 
B.  T.  Batsford. 

In  this  profusely  illustrated  book  Mr.  Day  deals 
fully  with  the  multifarious  aspects  in  which  nature 
has  been  treated  in  ornament,  and  with  those  in 
which  it  can  be  treated  with  advantage.  He  divides 
his  subject  as  follows  : — Ornament  in  nature,  nature 
in  ornament,  simplification  of  natural  forms,  elabora- 
tion of  natural  forms,  consistency  in  the  modification 
of  nature,  parallel  renderings,  tradition  in  design, 
treatment  of  animals  in  ornament,  element  of  the 
grotesque,  still  life  in  ornament,  and  symbolic  orna- 
ment. The  author  is  not  sanguine  as  to  the  con- 
version of  the  popular  mind  to  the  true  principles  of 
design  ; and  he  says  that  there  is  even  still  a super- 
stition that  ornament  is  designed  by  the  aid  of  the  j 


kaleidoscope.  He  strongly  urges  the  adoption  of  a 
special  artistic  treatment  of  nature,  whether  it  is 
called  conventionalism,  or  given  any  other  name. 
On  this  he  writes  : —“Art  passes  through  periods  of 
affectation,  when  it  becomes,  before  all  things,  urgent 
that  opinion  should  be  led  back  again  to  the  forgotten 
grass- grown  paths  of  nature.  That  is  not  our  urgency 
now.  If  there  was  at  one  time  within  our  memory 
some  fear  of  artificiality  in  art,  the  danger  now  lies  in 
the  opposite  direction  of  literalism ; a literalism 
which  assumes  a copy  of  nature  to  be  not  only  art, 
but  the  highest  form  of  art ; which  ignores,  if  it  does 
not  in  so  many  words  deny,  the  necessity  of  anything 
like  imagination  or  invention  on  the  part  of  the  artist, 
and  accepts  the  imitative  faculty  for  all  in  all.” 

He  further  affirms  that  the  conventions  of  artists 
are  not  so  far  removed  from  nature  as  we  are 
apt  to  think,  and  adds,  that  “trees  do  grow  in 
Umbria  as  Perugino,  and  Raffaelle  after  him,  painted 
them.” 

Mr.  Day  contends  that,  although  it  is  necessary 
for  the  artist  to  know  what  has  been  done  by  others 
before  him,  he  must  make  his  convention  for  himself, 
and  not  accept  one  ready  made.  To  accept  the 
academic  view,  that  some  old,  or  more  or  less  obso- 
lete style,  such  as  classic,  Medimval,  or  Renaissance 
is  to  be  servilely  followed,  is  to  agree  that  “the 
tombs  of  buried  peoples  are  heaven-sent  habitations 
for  live  men.” 

He  gives  many  illustrations  to  show  how 
certain  emphatic  natural  forms  may  be  used  in 
design,  and,  although  they  are  exhibited  in  a rudi- 
mentary form,  their  identity  can  be  seen  ; so  that 
vitality  of  foliage  may  be  seen  to  exist  even  in  stone. 
He  instances  an  example  of  a panel  by  the  architect 
Street,  in  which  the  thistle  is  characteristically  and 
energetically  treated,  although  shorn  of  its  leaves,  its 
prickles,  and  the  featheriness  of  its  flower  heads. 

The  examples  which  the  author  has  collected  are 
very  varied,  and  exhibit  the  treatment  of  nature  in 
design  at  different  periods  in  various  nations,  as  well 
as  in  many  materials. 


General  Notes. 


Chicago  Exhibition. — It  is  stated  that  France 
has  made  application  for  130,000  square  feet  of 
space  in  the  Exposition  buildings.  The  application 
for  space  for  France  was  filed  recently  by  M. 
Bruwaert,  the  French  consul  stationed  at  Chicago. 
He  asked  for  the  following  allotment  of  space  : — • 
In  the  manufacturers’  building,  100,000  square  feet ; 
in  the  fine  arts  building,  20,000;  in  the  machinery 
hall,  10,000.  The  consul  also  desired  space  in  the 
mines  and  mining,  agricultural,  and  horticultural 
buildings.  He  announced  at  the  same  time  that 
France  would  probably  not  construct  a special  State 
building. 
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Notices. 

♦ 

JUVENILE  LEC1  URES. 

The  usual  short  course  of  lectures  adapted 
for  a juvenile  audience  will  be  given  on  Wed- 
nesday evenings,  January  6 and  13,  by  Pro- 
fessor John  M.  Thomson,  Sec.  C.S,,  on 
“Three  States  of  Matter:  Solid,  Liquid,  and 
Gaseous.” 

The  lectures  will  commence  at  seven  o’clock. 
A sufficient  number  of  tickets  to  fill  the  room 
will  be  issued  to  members  in  the  order  in  which 
applications  are  received,  and  the  issue  will 
then  be  discontinued.  Subject  to  these  con- 
ditions, each  member  is  entitled  to  a ticket 
admitting  two  children  and  an  adult.  Tickets 
are  now  in  course  of  distribution,  and  members 
requiring  them  should  apply  at  once. 


LIST  OF  MEMBERS. 

The  new  edition  of  the  List  of  Members  of 
the  Society  is  now  ready,  and  can  be  obtained 
by  members  on  application  to  the  Secretary. 


CO  VERS  FOR  JO  URN  A L. 

For  the  convenience  of  members  wishing  to 
bind  their  volumes  of  the  Journal,  cloth 
covers  will  be  supplied  post  free  for  is.  6d. 
each,  on  application  to  the  Secretary. 


Chicago  Exhibition,  1893. 
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The  following  Chambers  of  Commerce  have 
consented  to  act  as  Local  Committees  in  con- 
nection with  the  Royal  Commission  : — ■ 
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London, 

Barnsley, 

Barrow-in-Furness, 

Cardiff, 

Dundee, 

Edinburgh, 

Exeter, 

Halifax, 

Hull, 

The  following  Chambers,  while  unable  to 
act  as  Local  Committees,  have  expressed  their 
readiness  to  distribute  information  in  their 
respective  districts : — 

Birmingham,  Leith, 

Glasgow,  Nottingham, 

Greenock,  North  Staffordshire. 
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CANTOR  LECTURES. 

PIGMENTS  AND  VEHICLES  OF  THE 
OLD  MASTERS. 

By  A.  P.  Laurie,  M.A. 

King’s  College,  Cambridge. 

Lecture  I. — Delivered  November  30 th,  1801. 

The  subject  to  which  these  lectures  are 
devoted  is  one  so  wide  reaching,  and  so  com- 
plex, that  it  is  only  possible  to  deal  with  certain 
aspects  of  it,  and  take  up  a few  points  that 
seem  of  especial  interest.  Perhaps  I cannot 
begin  better  than  by  stating  clearly  what  I do 
not  mean  to  do.  In  the  first  place,  there  is  a 
great  deal  of  information  which  is  common 
property  on  this  subject,  and  which  I do  not 
propose  to  consider  here.  We  all  know 
that  the  various  coloured  earths  and  ochres 
have  been  used  in  painting  from  the  earliest 
times,  and  that  they  are  permanent  under  the 
test  of  hundreds,  indeed,  thousands  of  years. 
We  know  that  before  the  introduction  of  oil 
painting,  white  of  egg  was  the  favourite 
medium,  and  that  oil  painting  in  its  main 
features  has  always  been  the  s irne.  I do  not 
propose,  then,  to  waste  your  time  in  consider- 
ing in  detail  matters  familiar  to  everybody 
already. 

I have  been  studying  for  some  years  the 
literature  of  this  subject,  and,  testing  the 
statements  contained  therein,  as  far  as  I could 
by  experiments  in  the  laboratory,  and  I think  I 
have  succeeded  in  clearing  up  a few  points 
and  answering  a few  questions.  I propose  to 
give  you  here,  as  briefly  as  possible,  what  seems 
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to  me  to  be  the  essential  points  in  the  technique 
of  the  old  masters — the  essential  points,  that 
is,  regarding  the  picture,  not  as  a work  of  art, 
but  as  a job  executed  in  pigments,  and  meant 
to  stand  as  long  as  possible  without  deteriora- 
tion. On  the  whole,  it  seemed  best  to  arrange 
the  subject  under  three  heads  : — 

(1)  The  preparation  of  the  painting  surface. 

(2)  The  pigments ; their  preparation  and 
properties. 

(3)  The  mediums. 

No  doubt  there  will  be  some  referring  back- 
wards and  forwards,  even  in  this  arrangement, 
from  one  part  of  the  subject  to  another;  and 
I must  further  warn  you  that  I shall  not  regard 
dates,  but  shall  jump  from  a 15th  century 
panel  to  the  lid  of  an  Egyptian  coffin  of  1500 
]{.C.  without  the  slightest  hesitation,  if  it  suits 
my  purpose.  What  we  want,  I take  it,  are 
good  practical  working  methods,  from  any 
source  that  we  can  get  them,  while,  at  the 
same  time,  rejecting  all  vague  uncertain 
utterances.  The  torment  of  the  writings  on 
these  subjects  is  the  amount  of  vague,  specu- 
lative material  introduced,  with  no  distinction 
between  what  is  known  and  what  is  guessed  at. 

We  shall  begin,  then,  by  discussing  the  pre- 
paration of  panels  for  painting,  as  very  com- 
plete information  can  be  obtained  on  this 
subject.  Unfortunately,  nothing  so  accurate 
seems  to  be  known  about  the  preparation  of 
canvas.  I shall  not  touch  on  that  subject 
here,  as  much  sifting  of  evidence  is  required 
first.  To  begin,  then,  with  panels,  our  principal 
authority  will  be  the  MS.  of  Cennino  Cennini, 
translated  by  Mrs.  Merrifield.  Cennino 
Cennini  was  a pupil  of  Agnolo,  himself  a 
pupil  of  Giotto,  and  wrote  in  1437.  This  work 
is  invaluable,  especially  as  throwing  light  on 
the  methods  of  fresco  and  tempera  painting. 
It  was  first  published  in  Italian  by  Tambroni, 
in  1821,  and  translated  by  Mrs.  Merrifield  in 
1844. 

Panels. 

In  preparing  a panel  for  painting,  it  is 
essential  that  the  wood  should  not  warp  or 
crack,  and  that  the  layer  of  plaster  or  gesso 
on  the  panel  should  not  be  liable  to  crack  off. 
We  accordingly  find  special  precautions  taken 
to  guard  against  these  dangers.  Probably, 
the  best  guard  against  cracking  and  warping 
is  to  have  thoroughly  seasoned  wood.  This 
is  not  easy  to  secure,  unless  the  wood  has 
been  stored  by  yourself.  But  there  is  another 
precaution  for  small  panels,  given  by  Cennino 
Cennini,  which  is  interesting.  He  advises 
boiling  them  in  water,  to  prevent  warping  or 


cracking.  I have  made  some  enquiries  into 
this,  and  I find  that  it  corresponds  some- 
what with  a modern  practice,  namely,  the 
steaming  of  wood  to  get  it  seasoned  rapidly. 
I do  not  find,  however,  that  this  practice  is 
regarded  as  the  best  by  carpenters.  They 
consider  that  slow  air  drying  is  the  best. 
Apparently,  the  most  important  matter  is  to 
season  the  panel  after  it  is  cut  to  its  final 
shape  and  size.  The  panel  should  be  cut  in 
summer  and  kept  to  next  summer,  if  this  is 
done,  some  will  warp,  twist,  and  crack,  and 
may  be  rejected  ; others  will  survive  the  test, 
and  are  thus  safe.  The  careful  selection  and 
seasoning  of  the  wood  is  of  the  first  impor- 
tance. Cennini  says  little  about  it.  He, 
probably,  trusted  to  his  carpenter  to  see  to 
that  for  him. 

Having  now  obtained  a piece  of  wood  of 
suitable  size  and  shape,  we  must  next  prepare 
it  with  a fine  surface  of  gesso,  on  which  the 
picture  is  to  be  painted.  Obviously  the  im- 
portant point  now  is  to  prevent  the  possibility 
of  the  gesso  peeling  off.  This  can  best  be 
prevented  by  thoroughly  roughening  the 
surface  of  the  wood,  so  as  to  give  a 
tooth  on  which  the  fine  plaster  can  hold,  just 
as  a plasterer  marks  his  rough  lime  with  the 
trowel,  in  order  to  enable  the  fine  lime  finishing 
the  wall  or  ceiling  to  firmly  adhere.  This, 
then,  being  the  most  important  matter,  you 
will  not  be  surprised  to  hear  that  the  intelli- 
gent maker  of  panels  for  painting  at  the 
present  day  carefully  smooths  his  wood  before 
laying  on  the  gesso. 

Before  quoting  in  full,  as  I propose  to  do, 
Cennino  Cennini,  on  this  matter  of  panel  pre- 
paration, I shall  briefly  refer  to  the  method 
used  by  the  Egyptians  in  certain  cases.  The 
wooden  coffin  lids  were  prepared  for  painting 
on  by  being  first  coated  with  gesso,  and  it 
was  my  good  fortune  to  be  presented  with  a 
small  crumb  of  such  a coating  by  Professor 
Middleton,  obtained  from  a coffin  in  the 
British  Museum.  There  was  a streak  of 
blue  pigment  on  this  fragment,  of  which  I 
shall  speak  in  my  lecture  on  pigments  ; but 
with  that  we  have  nothing  to  do  at  present. 

On  examining  this  portion  of  prepared  sur- 
face, I found  a thin  coating  of  fine  white 
plaster  lying  over  a dark  brown  substance, 
resembling  oil-cake  in  appearance. 

I was  somewhat  troubled  to  make  out  what 
this  substance  could  possibly  be.  It  seemed 
about  i-i6;h  inch  thick,  and  must  have  lain 
between  the  white  plaster  and  the  surface  of 
the  wood.  On  moistening  the  fragment  with 
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hot  water  it  fell  to  pieces,  the  binding  cement, 
or  gum  being  dissolved,  and  then,  on  examin- 
ing under  a glass,  the  nature  of  this  substance 
was  revealed.  It  consisted  of  grains  of  sand 
mixed  with  wood  fibres. 

The  way  in  which  the  panel  had  been  pre- 
pared was  now  sufficiently  obvious.  The  sur- 
face of  the  wood  had  been  rubbed  and  torn  up 
with  sand  mixed  with  gum  water.  Then  the 
whole  surface  had  been  smoothed  down,  sand, 
wood  fibres  and  all,  and  allowed  to  harden. 
Then  on  this  curious  concrete,  bound  to  the 
wood  by  partially  torn  fibres,  the  fine  white 
gesso  had  been  laid.  You  see  here  some 
attempts  to  imitate  this  method  of  our  own 
preparing,  and  I can  safely  recommend  it. 
It  has  stood  the  test  of  3,000  years.  Pass- 
ing, then,  from  this  ingenious  method,  let 
us  consider  how  Cennino  Ccnnini  mastered 
the  same  difficulties. 

I cannot  do  better  than  quote  directly  from 
his  work  : — 

“ Chap,  i 13. — How  to  begin  to  Paint  Pictures. 

“ Now  we  are  really  going  to  paint  pictures.  In 
the  first  place,  a panel  of  the  wood  of  the  poplar, 
lime,  or  willow  tree  must  be  prepared,  011  which  to 
paint  the  picture.  Let  it  be  made  quite  smooth.  If 
it  be  defaced  with  knots,  or  if  it  be  greasy,  you 
must  cut  it  away  as  far  as  the  grease  extends,  for 
there  is  no  other  remedy.  The  wood  must  be  very 
dry  ; and  if  it  be  such  a piece  that  you  can  boil  in  a 
cauldron  of  clean  water,  after  the  boiling  it  will  never 
split.  Let  us  now  return  to  the  knots,  or  any  other 
defect  in  the  smoothness  of  the  panel. 

“Take  some  glue  {colla  di  spicchi),  and  about  a 
glassful  of  clean  water  ; melt  and  boil  two  pieces 
(spicchi)  in  a pipkin  free  from  grease  ; then  put  in  a 
porringer  some  sawdust,  and  knead  it  into  the  glue ; 
fill  up  the  defects  or  knots  with  a wooden  spatula, 
and  let  them  remain;  then  scrape  them  with  the 
point  of  a knife  till  they  are  level  with  the  rest  of 
the  panel.  Examine  if  there  be  any  nail,  or  other 
thing  that  renders  the  panel  uneven,  and  knock  it 
into  the  panel,  then  provide  some  pieces  of  tin- 
plate, like  quattrini  (small  pieces  of  money),  and 
cover  over  the  iron  with  them  ; and  this  is  done  that 
the  rust  of  the  iron  may  not  rise  through  the  ground. 
(1.)  The  surface  of  the  panel  cannot  be  too  smooth. 
Boil  some  glue,  made  of  parchment  shavings,  till  the 
water  be  reduced  to  one- third  of  what  it  was  at  first, 
and,  when  put  on  the  hands,  if  one  hand  stick  to  the 
other,  it  is  sufficiently  boiled.  Strain  it  two  or  three 
times,  put  half  this  glue  into  a pipkin,  add  a third 
part  water,  and  boil  well  together ; then,  with  a 
hog’s-hair  pencil,  large  and  soft,  pass  a coat  of  the 
glue  over  the  panel,  or  foliage,  or  pyxes  (civon),  or 
columns,  or  whatever  you  work  upon,  that  is  to  be 
covered  with  a ground  ( ingessare ),  and  let  it  dry . 
hen  take  some  of  your  first  strong  glue  ( colla  forte), 
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and  pass  twice  over  you  work,  letting  it  dry  well 
between  each  coat  of  glue,  and  it  will  be  glued  to 
perfection. 

“ Do  you  know  the  effect  of  the  first  glue  ? A 
weak  water  or  liquor  is  absorbed  from  it  by  the  wood, 
which  operates  exactly  as  if,  when  fasting,  you  eat  a 
few  comfits,  and  drank  a glass  of  wine,  which  gives 
you  an  appetite  for  dinner ; so  this  glue  prepares  the 
wood  for  the  glue  and  grounds  to  be  applied  after- 
wards. 

“Chap.  114. — How  to  fasten  linen  on  panels. 

“Having  thus  spread  the  glue,  get  some  linen 
cloth,  old,  fine,  and  white,  and  free  from  grease. 
Take  your  best  glue,  cut  or  tear  this  linen  into  large 
or  small  strips,  soak  these  in  the  glue,  and  spread  it 
with  your  hands  over  the  surface  of  the  panel ; 
remove  the  seams,  and  spread  it  well  with  the  palms 
of  the  hands,  and  leave  it  to  dry  for  two  days.  And 
remember  it  is  best  to  use  glue  when  the  weather  is 
dry  and  windy.  Glue  is  stronger  in  the  winter.  For 
gilding,  the  weather  should  be  damp  and  rainy.” 

“Chap.  115  .—How  to  lay  grounds  of  gesso  grosso 
on  the  surface  of  a picture  with  a spatula  (l). 

“Where  the  panel  is  very  dry,  take  the  point  of  a 
knife  like  a rasp  ( mello ),  rasp  it  well,  and  make  the 
surface  quite  even.  Then  take  some  gesso  grosso, 
that  is  to  say,  volteranno,  purified,  and  sifted  like 
flour.  Put  a porringer  full  on  the  porphyry  slab, 
grind  it  well  with  this  glue,  as  you  would  grind 
colours,  collect  it,  and  put  it  on  the  surface  of  the 
pictures,  and,  with  a very  smooth  and  rather  large 
spatula,  cover  the  whole  surface,  and  wherever  you 
can  use  the  spatula  do  so. 

“Then  take  some  of  this  ground  plaster  (gesso), 
warm  it,  take  a soft  hog’s-hair  pencil,  and  give  a 
coat  on  the  cornices  and  foliage,  and  on  the  even 
surfaces  with  the  spatula.  Give  three  or  four  coats 
on  the  other  parts  of  the  cornices,  but  on  the  other 
level  parts  you  cannot  use  too  much.  Leave  it  to 
dry  for  two  or  three  days.  Then  take  the  iron  rasp 
( mesella ) (2),  and  level  the  surface;  procure  some 
small  iron  rods,  which  are  called  raffiette,  such  as 
you  will  find  in  the  painter’s,  who  use  several  kinds 
of  them.  Pick  out  all  the  cornices  and  foliage  which 
are  not  flat,  and  with  these  make  every  part  of  the 
surface  of  the  ground  smooth  and  free  from  knots.” 

“CHAP.  116. — How  to  prepare  a fine  ground  (gesso 
sottile)  for  pictures. 

“ You  must  now  prepare  a plaster  for  fine  grounds, 
called  gesso  sottile.  This  is  made  from  the  same 
plaster  as  the  last,  but  it  must  be  well  washed 
( purgata ),  and  kept  moist  in  a large  tub  for  at  least 
a month ; stir  it  up  well  every  day  until  it  almost 
rots  ( marcise ),  and  is  completely  slacked,  and  it  will 
become  as  soft  as  silk.  Throw  away  the  water,  make 
it  into  cakes,  and  let  it  dry ; and  this  plaster  {gesso) 
is  sold  by  the  apothecaries  to  our  painters.  It  is 
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used  for  grounds  for  gilding,  for  working  in  relief, 
and  other  fine  works.” 

“Chap.  117. — How  to  prepare  a ground  of  gesso 
sot  tile  on  a picture , and  how  it  is  to  be  tempered. 
“Having  laid  on  the  gesso  grosso,  rubbed  down 
the  surface,  and  polished  it  well  and  delicately,  put 
some  cakes  of  the  gesso  sottile  into  a pipkin  of 
water,  and  let  them  absorb  as  much  as  they  will. 
Put  a small  portion  of  it  at  a time  on  the  porphyry 
slab,  and,  without  adding  any  water  to  it,  grind  it  to 
an  impalpable  powder.  Put  it  then  on  a piece  of 
linen  cloth,  strong  and  white.  When  you  have 
ground  as  much  of  it  as  you  want  (for  you  must 
consider  what  quantity  you  will  want  that  you  may 
neither  have  to  make  two  portions  of  tempered 
plaster,  nor  to  throw  away  any  good  plaster),  take 
some  of  the  same  glue  with  which  you  tempered  the 
gesso  grosso.  You  must  make  sufficient  at  one 
time  to  temper  both  kinds  of  gesso.  The  gesso 
sottile  requires  less  tempering  than  the  gesso  grosso  ; 
the  reason  for  this  is  that  the  gesso  grosso 
is  the  foundation  of  all  your  work,  and 
that  how  much  soever  you  press  the  gesso 
grosso  a little  water  will  still  remain  in 
it.  For  this  reason  make  the  same  kind  of 
glue  for  both.  Take  a new  pipkin  which  is  free 
from  grease,  and  if  it  be  glazed  so  much  the 
better.  Take  a cake  of  this  gesso  sottile,  and  scrape 
it  fine  with  a knife,  as  you  would  cheese,  and  put  it 
into  the  pipkin.  Put  some  of  the  glue  on  it,  and 
stir  the  gesso  as  you  would  a paste  for  making 
fritters,  smoothly  and  evenly,  until  there  are  no 
longer  any  lumps.  Procure  a cauldron  of  water,  and 
make  it  very  hot,  and  put  into  it  the  pipkin  con- 
taining the  tempered  gesso.  Thus  the  gesso  will 
become  warm,  but  will  not  boil;  for  if  it  should 
boil,  it  would  be  spoiled.  When  it  is  warm,  take 
your  picture,  and  a large  and  very  soft  pencil  of 
hog’s  bristles,  dipped  in  the  pipkin,  and  taking  up  a 
proper  quantity  at  a time,  neither  too  much  nor  too 
little,  spread  it  evenly  over  the  level  surfaces,  the 
cornices,  and  the  foliage.  It  is  true  that  in  doing 
this  the  first  time  you  should  spread  and  rub  the 
gesso  with  your  fingers,  and  hand,  wherever  you 
can,  and  this  will  incorporate  the  gesso  grosso  with 
the  gesso  sottile.  When  you  have  done  this,  begin 
again,  and  spread  it  with  the  brush,  without  touching 
it  with  the  hand.  Let  it  rest  a little,  but  not  so  long 
as  to  dry  thoroughly  ; then  pass  over  it  a third  time 
with  the  brush,  and  let  it  dry  as  usual.  Then  give 
it  a coat  on  the  other  side  ; and  in  this  manner, 
always  keeping  gesso  warm,  give  the  panels  eight 
coats.  Foliage  and  relievos  require  less,  but  you 
cannot  put  too  much  on  cloths.  This  is  on  account 
of  the  rasping  or  rubbing  down,  which  is  done 
afterwards.” 

“ Chap.  120. — How  to  begin  to  smooth  the  surface 
of  a panel  on  which  you  have  laid  a ground 
of 1 gesso  sottile.'1 

“When  you  have  finished  laying  the  ground 


(which  must  be  done  in  one  day,  even  if  you  work  at 
it  in  the  night,  in  order  to  complete  it  in  the  usual 
way),  let  it  dry  in  the  shade  for  two  days  and  nights 
at  least.  The  drier  it  is  the  better. 

“ Tie  some  powdered  charcoal  in  a piece  of  linen, 
and  sift  it  over  the  ground  of  the  picture.  Then, 
with  the  feather  of  a hen  or  goose,  spread  this  black 
powder  equally  over  the  ground,  because  the  panel 
cannot  be  made  too  smooth,  and  because  the  iron 
with  which  you  rub  the  picture  is  smooth  also. 
When  you  remove  it,  the  ground  will  be  as  white 
as  milk,  and  you  will  then  see  whether  it  requires 
more  rubbing  with  the  iron.” 

“ Chap.  121. — How  to  -plane  surfaces  on  which 
‘ gesso  sottile  ’ has  been  laid , and  of  what  use 
the  planing  is. 

“Take  a flat  raffieto,  about  as  wide  as  a finger, 
and  gently  rub  the  surface  of  the  cornice  once  ; 
then,  with  a sharp  rasp  [mella  arrotata ),  which  you 
must  hold  as  freely  and  lightly  as  you  possibly  can, 
rub  over  the  surface  of  the  panel  with  a very  light 
hand,  brushing  away  the  loose  gesso  with  the 
feather.  And  know  that  this  dust  is  excellent  for 
removing  grease  from  the  pages  of  books  ( carte  de 
libri). 

“In  the  same  manner  rub  smooth  the  cornices 
and  foliage,  and  polish  them  as  if  they  were  ivory. 
And  sometimes  (for  you  may  have  many  kinds  of 
work)  you  may  polish  cornices  and  foliage  by 
rubbing  them  with  a piece  of  linen,  first  wetted  and 
then  squeezed  almost  dry.” 

The  bands  of  old  linen  evidently  serve  the 
purpose  of  the  sand  in  the  Egyptian  method. 
They  afford  a tooth  for  the  plaster,  and  at  the 
same  time  must  help  to  hold  the  panel  to- 
gether, and  also  help  to  prevent  soap  or  resin 
rising  through  the  gesso  surface.  Apparently 
linen  was  also  used  for  the  best  coffins  in 
Egypt  in  the  same  way. 

The  Gesso  Volterrano  is,  according  to  Mrs. 
Merrifield,  plaster  of  Paris,  which  was  obtained 
from  some  gypsum  quarries  in  the  neighbour- 
hood of  Bologna,  and  Vasari  gives  a long 
account  of  this  Gesso  Volterrano  in  his  life 
of  Andrea  Verrocchio,  who  used  it  to  make 
casts  of  dead  persons. 

It  will  be  noted  that  the  gypsum  for  the 
final  coating  of  gesso  is  thoroughly  slaked  by 
keeping  in  water  for  some  weeks. 

A very  fine  example  of  gesso  work  exists  in 
the  old  cathedral  church  at  Coire.  They  have 
there  a box  which  they  claim  to  be  as  old  as 
the  ninth  century.  It  is  entirely  covered  with 
gesso,  on  which  a design  in  low  relief  has 
been  roughly  scrolled.  The  gesso  has  been 
polished  so  as  to  give  the  appearance  of  ivory. 
At  the  corners,  where  it  has  got  chipped  off, 
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the  ends  of  the  linen  can  be  seen,  which  has 
evidently  been  put  next  the  wood,  as  Cennino 
Cennini  advises.  There  is  nothing,  I think,  in 
the  whole  of  this  account  which  could  not  be 
easily  reproduced  at  the  present  day.  I have 
here  a mahogany  panel  which  has  been  pre- 
paredby  a picture  frame-maker,  from  Cennino's 
directions. 

Gilding. 

Having  completed  the  preparation  of  the 
panel,  we  can  now  paint  upon  it,  or,  as  was 
usually  done  in  the  earlier  Italian  pictures, 
cover  it  completely  with  gold  leaf. 

For  this  purpose  Cennino  Cennini  mentions 
three  mordants  that  can  be  used;  one  prepared 
from  white  of  egg  and  Armenian  bole,  one  a 
quick-drying  oil  varnish  similar  to  the  gold 
size  now  used,  and  one  prepared  from  garlic 
juice.  He  devotes  some  space  to  the  account 
of  gilding  done  with  the  white  of  egg  medium, 
which  I shall  quote  in  full.  The  only  trace  of 
this  method  of  gilding  left  now  is  the  use  of 
white  of  egg  by  bookbinders  in  gilding  books. 
The  bole  is  used  in  water-gilding  now  with 
parchment  glue. 

“ Chap.  13  i. — How  to  lay  bole  on  panels , and  how 
to  temper  it  (1). 

“ Let  us  return  to  our  subject.  When  you  have 
finished  the  relievos  of  your  picture,  procure  some 
Armenian  bole  and  try  whether  it  be  good.  Touch 
your  under  lip  with  it ; if  it  stick  to  it,  it  is  good. 
You  must  now  learn  the  best  tempera  for  gilding. 
Put  the  white  of  an  egg  into  a very  clean  glazed 
porringer.  Make  some  twigs  of  broom  into  a rod, 
and  beat  up  the  white  of  egg  with  it  until  the  por- 
ringer is  full  of  thick  froth,  which  appears  like  snow. 
Then  take  a common  drinking-glass,  not  too  large 
nor  too  full  of  water,  pour  it  on  the  white  of  egg 
into  the  porringer.  Let  it  stand  from  night  till  the 
next  morning,  to  clarify  itself.  Then  grind  the  bole 
in  this  tempera  as  perfectly  as  you  can.  Next  dip  a 
clean  soft  sponge  into  clean  water,  and  squeeze  it 
dry ; rub  lightly  with  the  sponge  (not  too  wet)  on 
these  parts,  on  which  the  gold  is  to  be  laid.  Then 
pass  over  it,  for  the  first  time,  with  a large  pencil  of 
minever,  a coat  of  this  tempered  bole  as  liquid  as 
water,  and,  wherever^the  gold  is  to  be  used  (having 
first  sponged  the  part  with  water),  spread  the  bole 
very  evenly,  being  careful  not  to  stop,  so  that  you 
may  leave  no  hard  edges  with  your  pencil.  Then 
wait  a little  ; put  a little  more  bole  into  your  por- 
ringer, and  let  the  second  coat  of  colour  have  a little 
more  body.  Give  it  this  second  coat,  and  let  it  again 
rest  a short  time  ; put  more  bole  into  the  vase,  and 
give  it  a third  coat  in  the  same  manner ; making  no 
hard  edges.  Put  more  bole  still  in  the  vase,  and 
give  it  a fourth  coat,  and  then  you  will  have  finished 
laying  on  the  bole.  Now  you  may  cover  over  your 


panel  with  a cloth,  to  keep  it  as  much  as  you  can 
from  dust,  sun,  and  water. 

“ Chap.  134. — How  to  gild  pajiels. 

“ When  the  weather  becomes  damp  and  cloudy, 
and  you  wish  to  lay  on  any  gold,  place  your  panel 
fiat  on  two  trussels.  Sweep  it  w'ith  a feather,  and, 
with  a rafiietto,  pass  (very  lightly  over  the  ground  of 
bole,  and  if  you  find  any  knots  or  roughness  remove 
them.  Burnish  the  bole  very  carefully  with  a piece 
of  coarse  linen.  If  you  afterwards  burnish  it  with  a 
tooth,  it  cannot  look  otherwise  than  well.  When 
you  have  thus  cleaned  and  burnished  it,  put  into  a 
glass  nearly  full  of  clean  water  a little  of  the  white  of 
egg  tempera ; if  it  be  quite  fresh  so  much  the  better. 
Mix  it  thoroughly  with  the  water.  Take  a large 
pencil  of  minever,  made,  as  I have  previously  taught 
you,  of  the  hairs  of  the  tip  of  the  tail.  Take  up 
your  fine  gold  with  a pair  of  fine  pincers,  lay  it  on 
a square  piece  of  card  larger  than  the  piece  of  gold, 
and  turned  up  at  each  corner,  which  you  are  to 
hold  in  your  left  hand,  and,  with  the  pencil  which 
you  hold  in  your  right  hand,  wet  the  hole  sufficiently 
to  hold  the  piece  of  gold  you  have  in  your  hand. 
Wet  the  hole  equally,  that  there  may  not  be  more 
water  on  one  part  than  on  another ; then  let  the 
gold  slip  off  the  card,  taking  care  not  to  wet  the 
card.  Now,  as  soon  as  the  gold  has  touched 
the  wet  part,  withdraw  the  card  quickly  and  sud- 
denly ; and  if  you  perceive  that  the  gold  does 
not  adhere  to  the  panel,  press  it  down  as 
gently  as  you  can  with  a piece  of  clean  cotton, 
and  in  this  manner  gild  the  other  parts  of  the 
panel ; and  when  you  wet  it,  preparatory  to  laying 
on  the  second  piece  of  gold,  be  careful  that  the 
pencil  does  not  go  so  near  the  first  piece  as  to  make 
it  wet ; and  let  the  two  pieces  join,  first  breathing 
on  it,  that  the  gold  may  adhere  where  you  wish  it  to 
unite  with  the  other  piece.  When  you  have  laid  on 
three  pieces,  pass  the  cotton  again  over  the  first 
piece,  and  see  whether  any  part  requires  mending. 
Provide  a cushion  as  large  as  a brick,  made  of  a 
smooth  piece  of  board,  covered  with  soft  leather, 
very  clean  and  not  greasy,  of  the  same  kind  as  that 
of  which  boots  are  made.  Stretch  it  very  evenly, 
and  fill  the  space  between  the  wood  and  the  leather 
with  shreds  of  cloth  ; spread  a piece  of  gold  evenly 
on  this  cushion,  and  with  a knife  cut  tfie  gold  into 
pieces  as  you  want  it,  to  make  the  necessary  repairs. 
Wet  the  parts  to  be  repaired  with  a minever  pencil, 
and  then,  wetting  the  handle  of  the  pencil  with  your 
lips,  the  piece  of  gold  will  adhere  to  it  sufficiently  to 
enable  you  to  apply  it  on  the  part  to  be  mended. 
When  you  have  laid  as  much  gold  on  the  level 
surface  as  you  can  burnish  in  one  day  (for  which  I 
shall  give  you  directions  when  you  have  to  gild 
cornices  and  foliage),  be  careful  to  collect  the  small 
pieces  of  gold,  as  those  masters  do  who  are  economi- 
cal, so  that  you  may  save  the  gold  as  much  as  you 
can,  being  sparing  of  it,  and  always  covering  the  gold 
you  have  laid  on  with  a clean  handkerchief.” 
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“Chap.  135. — What  stones  are  proper  for 
burnishing  gold. 

“ When  you  mean  to  burnish  gold,  you  must  pro- 
cure a stone  called  lapis  amatisto,  which  I will  show 
you  how  to  prepare.  If  you  have  not  this  stone, 
sapphires,  emeralds,  balas  rubies,  topases,  rubies, 
and  granite,  are  still  better  for  those  who  can  afford 
the  expense,  and  the  finer  the  stone,  the  better  it  is 
for  the  purpose.  The  teeth  of  dogs,  lions,  wolves, 
cats,  leopards,  and  generally  of  all  carnivorous 
animals,  are  equally  good.” 

“ Chap.  137. — How  to  burnish  gold , and  what  to  do 

if  you  cannot  burnish  it  when  ready for  burnishing. 

“ You  must  now  burnish  gold ; for  the  time  is 
come  that  you  should  do  so.  It  is  true  that,  in 
winter,  you  may  gild  whenever  you  please,  during 
damp  and  cloudy  weather.  In  summer  it  will  take 
one  hour  to  lay  on  the  gold  ; another  to  burnish  it  ; 
but  should  the  weather  be  too  damp,  and,  from  some 
cause  or  other,  you  are  unable  to  burnish  it,  keep  it 
in  a place  where  it  is  exposed  to  heat  and  air  ; but 
if  it  be  too  dry,  keep  it  in  a damp  place,  always 
covered,  and,  when  you  would  burnish  it,  uncover  it 
carefully,  for  the  smallest  scratch  will  blemish  it. 
Put  it  in  a cellar,  at  the  foot  of  the  casks,  and  it  will 
be  ready  to  burnish ; but,  should  you  be  prevented 
from  burnishing  it  for  eight  or  ten  days  or  a month, 
take  a very  clean  handkerchief  or  a towel,  lay  it  over 
your  gold  in  the  cellar,  or  wherever  it  may  be  ; then 
take  another  handkerchief,  dip  it  in  clean  water, 
wring,  and  squeeze  it  very  dry  ; open  it,  and  spread 
over  the  first  handkerchief  that  you  laid  over  the 
gold,  and  the  gold  will  then  be  in  a proper  state  for 
burnishing.” 

We  have  here  a complete  account  of  gilding 
with  white  of  egg.  Further  on,  he  gives  the 
following  recipe  for  another  mordant 

“ A perfect  mordant  for  walls,  pictures,  glass, 
iron,  and  every  other  thing  may  be  made  as  follows  : 
With  your  oil  either  boiled  on  the  fire  or  baked  in 
the  sun  in  the  manner  before  directed,  grind  a little 
biacca  (white  lead)  and  verdigris  ; and  when  you  have 
made  it  flow  like  water,  add  a little  varnish  and  boil 
altogether  for  a short  time.” 

The  varnish  mentioned  here  is  probably  an 
oil  varnish,  as  the  varnishes  described  at  that 
time  are  all  oil  varnishes.  The  verdigris 
would  make  it  dry  very  quickly,  and,  con- 
sequently, he  directs  later  on  that  no  verdigris 
is  to  be  added  if  it  is  not  to  be  used  at  once, 
lie  also  states  that  some  fear  the  verdigris 
injuring  the  gold,  but  he  has  not  found  it  do 
so.  I he  rest  of  the  directions  are  the  same  as 
those  now  given  for  gilding.  It  is  of  interest 
to  note  that,  though  he  especially  says  the  leaf 
must  be  thick  for  the  white-of-egg  gilding,  he 
recommends  very  thin  leaf  for  this  gilding. 


For  miniature  work  he  recommends  the  use 
of  a little  gesso  sottile  (one-third)  mixed  with 
a little  white  lead  and  sugar  of  “ candia.” 
This  is  made  into  cakes  and  dried  in  the  shade. 
This  is  ground  with  white  of  egg  for  use.  “ And 
you  must  know  that  you  may  write  letters  with 
a pen  dipped  in  this  size.”  In  another  recipe 
he  adds  also  a little  Armenian  bole. 

Prof.  Middleton  has  an  illuminated  MS.  of 
the  1 6th  century,  in  some  parts  of  which  the  gold 
has  come  off.  Underneath  is  a hard  polished 
substance  raised  above  the  level  of  the  parch- 
ment. Apparently  in  this  case  Armenian  bole 
must  have  been  used.  Besides  gold  leaf,  silver 
leaf,  and  tin  leaf,  were  used.  Tin  leaf  is 
recommended  as  superior  to  silver  leaf,  as  it 
does  not  blacken.  Cennino  Cennini  recom- 
mends the  use  of  the  tin  leaf  for  glories  of  saints 
in  wall  paintings.  His  directions  are  a little 
obscure,  but  apparently  it  is  stuck  on  with 
varnish.  He  also  recommends  gilding  it  before 
sticking  it  up. 

This  use  of  tinfoil  is  of  special  interest.  At 
a later  date  it  seems  to  have  been  used  largely 
instead  of  gold,  being  coated  with  a yellow 
varnish  called  auripetrum.  Several  recipes 
for  auripetrums  are  given  in  the  old  MSS.  The 
Spanish  leather  hangings  which  are  so  famous 
have  been  prepared  this  way.  I examined 
some  portions  of  some  old  hangings  in  the 
possession  of  Mr.  Cobbold,  of  Felixstow,  and 
found  that  a design  had  been  stamped  on  the 
leather,  then  it  had  been  covered  with  tin  leaf. 
Some  parts  of  the  tin  leaf  had  been  varnished 
with  a yellow  varnish  and  other  parts  painted. 
The  rich  bronze  gold  colour  being  so  produced. 
The  hanging  shown  has  been  prepared  by 
coating  canvas  with  size,  then  with  gold  size, 
and  then  with  tinfoil.  The  tinfoil  has  then  been 
polished  and  varnished  with  an  oil  varnish 
coloured  with  dragon’s  blood. 

The  recipes  for  the  preparation  of  auripe- 
trum are  somewhat  obscure.  Several  are 
given  in  the  MS.  of  St.  Andemar,  which  has 
been  translated  by  Mrs.  Merrifield.  In  these 
the  oil  varnish  used  is  coloured  by  saffron, 
aloes,  the  inner  bark  of  black  plum,  or  dragon’s 
blood.  These  substances  are  all  easily  dis- 
solved in  melted  pine  balsam,  which  can  then 
be  diluted  with  boiled  oil  and  turps. 

The  re-introduction  of  varnished  tinfoil  for 
decorative  work  is,  I think,  to  be  recommended. 
Very  beautiful  and  durable  results  are,  I think, 
easily  obtained. 

Dragon’s  blood  is  easily  obtainable,  but 
varies  very  much  in  quality;  the  best  that 
can  be  now  obtained  being  sent  over  in  sticks 
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about  8 inches  long,  each  stick  being  encased 
in  some  native  fibre.  The  dragon’s  blood  in 
lump,  as  usually  sold,  is  very  inferior.  The 
dragon’s  tears  referred  to  by  Charles  Reade,  in 
his  essay  on  violins,  are  unfortunately  no  longer 
to  be  had.  I know  of  only  one  sample  in  a 
herbalist’s  window  in  East  London,  and  it  is 
not  for  sale. 

There  is  no  great  difficulty  in  having  panels 
prepared  for  painting  according  to  the  method 
herein  described,  as  the  practices  of  the  best 
gilders  approach  very  closely  to  Cennino 
Cennini’s  recipes.  It  is  perhaps  not  generally 
known  that  gold  leaf  is  translucent,  and  that 
the  light  passing  through  is  blue  green  in 
colour.  The  laying  of  gold  on  white  gesso 
ontheground  for  the  picture  must,  I think,  have 
have  had  an  important  effect  on  pigments 
above  it,  corresponding  to  a green  ground 
to  a certain  extent.  Having  described  the 
preparation  of  the  panel,  we  shall  consider 
in  the  next  lecture  the  preparation  and  pro- 
perties of  the  pigments  used  to  paint  upon  it. 


Miscellaneous. 

4. 

NOTES  AND  HINTS  ON  THE  VEGETABLE 
PRODUCTS  OF  TROPICAL  AFRICA. 

By  John  R.  Jackson. 

[Concluded  from  page  122.] 

Gums  and  Resins. 

These  may  be  divided  into  two  distinct  kinds 
namely,  the  true  gums  which  are  soluble  in  water  and 
form  mucilage,  like  the  Acacia  gums  or  gum  Arabic, 
and  the  hard  or  semifossil  gums  or  resins,  which  are 
valuable  for  varnish  making.  The  soluble  gums 
must  be  looked  for  on  the  trees  as  they  stand,  and 
any  species  of  Acacia  may  be  expected  to  yield  a 
soluble  useful  gum.  Gums  from  different  trees 
should  not  be  mixed,  as  one  kind  may  be  of  inferior 
quality  to  another,  and  consequently  diminish  the 
value  of  the  better  kinds.  Botanical  specimens 
should  accompany  these  gums  when  sending  them 
for  report.  Hard  gums,  or  semifossil  resins,  are 
commercially  known  as  Copal,  and  the  very  best, 
which  is  a product  of  Zanzibar,  as  Anime.  This 
fetches  the  highest  price  of  any  in  the  European 
markets,  and  any  resin  approaching  it  in  appear- 
ance should  be  eagerly  looked  after.  Most  of 
the  Copals  which  come  from  the  west  coast  of 
Africa  are  from  leguminous  trees,  namely  species 
of  Copaifera , therefore  allied  plants  should  be  speci- 
ally looked  for.  All  these  hard  resins  are  found 
buried  in  the  ground,  at  varying  depths,  sometimes 
in  the  neighbourhood  of  existing  trees,  and  some- 
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times  on  the  sites  of  extinct  forests.  As  illustrations 
of  comparatively  new  sources  from  the  African  con- 
tinent maybe  mentioned  two  recent  discoveries,  both 
in  the  year  1883  : the  first  at  Inhambane,  where  a 
“ tract  of  copal  forest,  fully  200  miles  long,”  was 
revealed,  and  samples  of  the  copal,  or  anime,  sent  to 
England,  and  valued  at  from  ^80  to  ^100  per  ton. 
It  is  known  as  Inhambane  copal,  and  is  the  produce 
of  Copaifera  gorckiana.  Another  gum  resin,  known 
as  “ Ogea”  gum,  from  the  Gold  Coast,  was  introduced 
to  notice  in  the  same  year  (1883).  It  is  said  by  the 
natives  to  be  used  for  lighting  fires,  and  for  illuminating 
purposes,  and  also  as  a body  perfume  by  the  women. 
It  exudes  from  the  trunks,  either  from  wounds  or 
holes  caused  by  the  boring  of  insects.  The  plant 
furnishing  this  resin  is  not  definitely  known,  though 
it  is  clearly  leguminous,  and  is  probably  closely  allied 
to  Daniellia  thurifera. 

Dyes  and  Tanning  Materials. 

Though  the  demand  for  vegetable  dyes  has,  of 
late  years,  considerably  decreased,  in  consequence  of 
the  very  wide  application  of  the  coal-tar  dyes,  there 
is  still  a considerable  amount  of  interest  attached  to 
new  sources.  Indigo  is  of  all  dyes  of  vegetable 
origin  the  most  important.  True  indigo  is  obtained 
by  macerating  the  leaves  of  species  of  Indigofera , 
chiefly  7.  tinctoria  and  I.  anil , and  evaporating  the 
fluid  to  a thick  consistence.  These  plants  are  largely 
cultivated  in  India  and  South  America,  and  they  are 
also  grown  in  tropical  Africa. 

The  native  Yoruba  indigo  is  obtained  from  a 
distinct  plant  {Lonchocarpus  cyanescens ),  belonging 
to  the  same  natural  order.  Though  this  dye  is  used 
in  its  native  country,  it  has  never  been  thoroughly  ex- 
perimented upon  in  England,  though  it  might  prove 
worth  importing  here  as  a new  source  of  indigo. 

Amongst  yellow  dyes  to  which  more  attention 
should  be  given  than  they  have  yet  received  may  be 
mentioned  the  “ Doundake  ” {Sarcocephalus  esculen- 
tus ),  and  the  yellow  dye-plant  of  the  Soudan  ( Cochlo - 
spermum  tinctoria ). 

It  is  difficult  to  indicate  any  particular  natural 
orders  of  plants  that  are  likely  to  yield  colouring 
matters,  as  dyeing  substances  are  found  not  only  in 
widely- different  natural  orders,  but  also  in  different 
parts  of  the  plant,  as  in  the  stems,  roots,  &c.,  and 
the  same  may  be  said  with  regard  to  tanning  mate- 
rials, though  this  principle  is  mostly  found  in  barks 
and  roots,  and  any  such  known  to  contain  astringent 
properties  should  be  tried  for  their  suitability  for 
tanning  leather. 

Fibres. 

There  is  a very  wide  field  open  for  the  develop- 
ment of  fibrous  substances,  whether  for  textile  pur- 
poses, for  rope  and  cordage,  for  brush-making,  or 
even  for  paper  stock.  For  weaving,  the  fibres  must 
be  very  fine,  continuous,  and  strong,  and  no  better 
example  of  a suitable  textile  can  be  had  than  the 
flax  ( Linum  usitatissimum)  which,  from  its  very 
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slender  stem,  furnishes  a fibre  held  in  the  highest 
repute  in  the  earliest  period  of  the  world’s  history, 
and  still  occupying  a similar  prominent  place  amongst 
the  large  number  of  fibres  at  present  known  to  the 
commerce  of  the  world.  A very  large  number  of 
tropical  plants  yield  a fine  but  strong  and  tenacious 
fibre  from  their  stems,  and  such  must  be  looked  for 
chiefly  amongst  plants  belonging  to  certain  natural 
orders  as,  for  instance,  the  mallow  family  (Malvaceae), 
sterculia  family  (Sterculiacese),  lime  tree  family 
(Tiliacese),  nettle  family  (Urticaceae).  Besides  these 
there  are  many  plants  belonging  to  widely  different 
natural  orders  which  have  very  valuable  fibrous 
inner  barks.  The  presence  of  fibre  in  the  barks  or 
stems  of  any  plant  suspected  of  possessing  it  may 
easily  be  detected  by  cutting  or  breaking  a piece  of 
the  stem  across,  and  such  as  show  a fibre  should  be 
carefully  collected  in  sufficient  quantity,  say  a couple 
of  dozen  pounds  or  so  for  an  examination  and  trial 
at  home.  Again,  there  are  many  plants,  such  as 
those  belonging  to  the  pine-apple  and  the  lily 
families — species  of  sansevieria , known  generally  as 
bowstring  hemp,  which  contain  valuable  fibres  (for 
rope  and  cordage  making)  in  their  leaves.  These 
should  command  the  same  careful  attention  as  those 
before  referred  to.  Quite  recently  attention  has  been 
directed  by  the  Governor  of  Lagos  to  a substance  of 
which  but  little  has  hitherto  been  known,  but  which 
has  been  designated  as  Lagos  bass.  It  consists  of 
the  fibres  drawn  from  the  petioles  or  leaf  stalks  of 
the  so-called  bamboo  palm  of  West  Africa  ( Raphia 
mnifera).  This  material  seems  likely  to  become  an 
important  article  of  trade  for  brush  making,  as  a sub- 
stitute for,  or  mixing  with  the  true  bass  or  piassaba 
from  Brazil  or  Bahia,  which  of  late  years  has  been 
getting  scarce,  and  consequently  fetching  higher  prices. 

A fibre  that  was  brought  to  notice  so  recently  as 
1889,  also  by  the  Governor  of  Lagos,  has  been  re- 
ported upon  very  favourably  by  Messrs  Ide  and 
Christy,  of  Mark-lane.  It  is  known  under  the  name 
of  “Bolobolo”  and  in  the  Yoruba  language  as 
“Agbonrin  Ilassa ; ” the  plant  from  which  it  is 
obtained  is  Honchenya  ficipolia , belonging  to  the 
natural  order  Tiliacese.  The  following  quotation  from 
the  report  on  this  fibre,  by  the  firm  just  alluded  to, 
will  be  of  interest  : — “ If  this  fibre  is  capable 
of  being  produced  in  large  quantities,  there  is  a very 
wide  field  open  to  it  commercially.  Its  market  value 
would  be  regulated  by  that  of  jute,  but,  in  our 
opinion,  it  would  always  command  a higher  price. 
At  to-day’s  currencies  it  would  sell  at  per  ton 
in  London.  We  do  not  think  the  minimum  price 
would  ever  fall  below  ^12;  and  if  the  jute  market 
made  a further  advance,  this  Bolobolo  fibre  might 
realise  £10.  If  this  fibre  could  be  prepared  of  a 
whiter  colour,  it  would  prove  still  more  acceptable 
but  even  as  it  is,  we  should  be  very  glad  to  see 
large  quantities  placed  on  this  market,  where  they 
would  sell  readily.” 

Woods. 

Woods  may  be  divided  into  three  chief  divisions  — 


namely,  those  useful  for  building  or  structural  pur- 
poses, those  used  for  ornamental  or  cabinet  work, 
and  hard  woods  used  for  turning,  and  particularly 
for  wood- engraving.  It  can  scarcely  be  expected 
that  timbers  or  building  woods  can  ever  be  brought 
to  this  country  to  return  a sufficient  profit,  even  if 
forests  of  any  particular  timber  were  to  be  opened 
out ; it  might,  however,  be  worth  transferring  to 
other  places  not  so  far  afield.  With  ornamental  or 
cabinet  woods,  however,  the  case  is  different,  for 
such  woods,  if  showing  any  remarkable  figure  or 
colour,  could  be  cut  into  thin  veneers  by  European 
wood  merchants,  and  if  the  trees  furnishing  the 
wood  were  known  to  exist  in  sufficient  abundance  to 
meet  any  demand  that  might  arise,  a trade  might  be 
at  once  established.  The  same  may  be  said  with 
regard  to  hard  woods,  and  especial  attention  should 
be  given  to  any  close,  even-grained  wood  of  the 
character  of  box,  the  demand  for  which,  for  wood- 
engraving, is  now  so  great  and  the  supplies, 
comparatively  speaking,  so  small,  that  it  has 
been  for  some  time  realising  a very  high  price. 
It  is  difficult  to  point  to  any  direction  where 
valuable  woods  of  the  character  here  described  are  to 
be  found  ; but  sections  of  any  trees  of  a good  diameter, 
which  seem  likely  to  produce  valuable  woods,  should 
be  obtained,  and  sent  to  some  well  known  hard- 
wood dealer  for  report.  Some  of  the  best  known 
woods  of  west  tropical  Africa  is  the  mahogany,  so- 
called,  of  the  Gambia,  furnished  by  Khaya  senega - 
lensis,  a meliaceous  tree  closely  allied  to  the  true  ma- 
hogany. African  rosewood,  from  Pterocarpus  erina - 
ceus , and  the  odoom,  Roko  or  Iroko,  a wood  of  a bright 
yellow  colour,  furnished  by  Chlorophora  excelsa,  a tree 
closely  allied  to  the  West  Indian  fustic.  So  little  is 
known,  generally,  of  West  African  woods,  or  of  their 
scientific  sources,  that  it  is  most  necessary  that 
specimens  of  the  foliage,  flower,  and  fruit  should  be 
gathered  from  each  tree  from  which  the  section  is 
taken,  for  the  proper  botanical  determination  of  the 
tree. 

Perfumes,  or  Fragrant  Substances. 

Under  this  head,  it  is  almost  impossible  to  signalise 
any  particular  plants,  or  to  point  to  any  one  or  more 
natural  families  to  which  special  attention  should  be 
paid.  The  leaves,  flowers,  fruits,  or  even  seeds  of 
some  plants,  possess  a fragrant  principle ; and  they 
have  {the  advantage  of  attracting  attention  by  the 
odour  emitted,  so  that  they  will  not  fail  to  command 
notice.  In  whatever  part  of  the  plant  the  perfume 
resides,  care  should  be  taken  to  thoroughly  dry  that 
part  before  packing  to  send  home,  else  damp  and 
mildew  may  make  it  thoroughly  worthless  before  it 
arrives. 

Materials  for  Walking-sticks. 

As  this  trade  has  now  become  a very  large  and 
important  British  industry  there  is  necessarily  a great 
and  increasing  demand  for  materials,  such  for  in- 
stance as  young  Palm  saplings,  with  good  roots  to 
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form  the  knobs  or  handles,  or  any  woody  plant  that 
may  exhibit  an  ornamental  or  characteristic  bark.  It 
is  not  necessary  that  the  stems  should  be  in  all  cases 
long  enough  for  an  ordinary  walking-stick  if  the  root- 
ing portion  has  sufficient  character  to  recommend  it, 
for  one  of  the  arts  of  the  walking-stick  and  umbrella- 
handle  maker  is  to  graft  or  join  an  ornamental  knob 
or  root  on  to  a plain  but  rigid  stick.  Nor  is  it  neces- 
sary for  the  stick  to  be  straight,  for  some  of  the  most 
crooked  sticks  are  effectually  straightened  by  heat. 
A few  should  be  sent  home  for  report,  and  to  try 
whether  they  have  any  market  value. 


THE  TOBACCO  INDUSTRY  OF  PER  S/A. 

Among  Persian  products,  tobacco  holds  a most 
prominent  and  important  position,  whether  viewed 
from  an  industrial  and  commercial,  or  a social  and 
political  standpoint.  The  United  States  Consul- 
General  at  Teheran  says  that  in  its  cultivation  and 
preparation  for  market  and  transport  to  inland  and 
seaport  towns,  large  numbers  of  people  and  animals 
are  employed.  It  is  one  of  Persia’s  principal  com- 
modities of  export,  and  supplies  to  a certain  extent 
the  bazaars  of  Turkey,  Arabia,  Egypt,  the  Caucasus, 
and  Central  Asia,  whilst  from  the  taxes  levied  upon 
it  in  the  shape  of  customs,  transit  dues,  and  plantation 
tithes,  the  Government  realizes  a considerable  revenue. 
The  place  occupied  by  tobacco  in  the  estimation  of 
Persia  is  altogether  different  to  that  assigned  to  it  in 
Europe  and  America.  In  Persia  it  is  removed  from 
the  sphere  of  luxuries,  and  held  as  one  of  the  principal 
articles  of  daily  necessity.  An  increase  or  reduction 
in  the  price  of  tobacco  affects,  for  good  or  evil,  almost 
every  man,  woman,  or  child  in  the  kingdom.  A 
failure  of  the  tobacco  crop  would  be  considered  as 
little  less  than  a national  calamity,  and  any  cause 
which  has  the  effect  of  raising  the  price  of  tobacco 
diminishes  to  a very  considerable  degree  the  power 
to  purchase  the  actual  necessaries  of  life.  In  the 
cultivation  of  tthe  land  intended  for  the  reception  of 
the  seed  great  care  and  pains  are  taken  to  render  it 
as  suitable  as  possible  for  the  germination  of  the  seed 
and  the  gradual  growth  of  the  plant.  A steady  and 
ample  supply  of  water  is  one  of  the  most  essential 
things  in  the  successful  cultivation  of  tobacco . Upon 
the  quality  of  water  depends  also  to  a certain  extent 
the  delicate  flavour  and  aroma  of  the  leaf  and  its 
price  in  the  market.  If  the  water  is  distinctly 
brackish  the  tobacco  will  be  mild  or  sweet,  and  its 
value  as  a commercial  commodity  greatly  increased. 
If,  on  the  contrary,  the  water  is  sweet  and  the  soil 
unduly  free  from  salacious  elements,  the  tobacco  will 
be  rank  to  the  taste  and  the  odour  unpleasant,  and 
consequently  of  an  inferior  quality.  The  fertilizer 
generally  used  is  a mixture  of  ashes  and  pigeon’s 
dung.  In  order  to  procure  an  abundant  supply  of 
the  latter,  numerous  large  mud  towers,  having  walls 
extensively  perforated  with  holes  large  enough  for 
the  bird  to  roost,  lay  its  eggs,  hatch,  and  bring  up 


its  young  in,  are  built  on  the  outskirts  of  towns  and 
villages  and  on  the  tobacco  plantations.  The  seed 
is  sown  from  March  1 until  April  5,  and  this  is  done 
on  prepared  beds  of  soft  mould  sprinkled  over  with 
a layer  of  fine  sand.  After  sowing,  the  seeds  are 
lightly  covered  with  fine  sand  and  regularly  watered 
every  five  days,  until  about  June  1,  when  the  plants 
have  attained  sufficient  strength  and  maturity  to 
admit  of  being  transplanted.  This  being  done,  the 
fields  are  divided  into  squares  with  slightly  raised 
embankments,  and  flooded.  In  some  places  it  is  cus- 
tomary, when  the  plant  is  about  half  grown,  to  make 
an  incision  in  the  stem,  and  insert  one  or  two  spikes 
of  dried  clover  into  the  internal  cavity.  From  these 
it  is  supposed  the  sap  extracts  a certain  amount  of 
flavour,  which  becomes  absorbed  into  all  the  struc- 
tural parts,  and  adds  a pleasant,  spicy  aroma  to  its 
smoking.  As  soon  as  the  plants  arrive  at  maturity, 
which  is  usually  about  the  end  of  August  or  the 
beginning  of  September,  the  harvest  commences.  If 
the  leaves,  after  attaining  a certain  degree  of  perfec- 
tion, are  allowed  to  remain  on  the  parent  stem, 
they  begin  to  change  their  colour,  and  are 
quickly  spoiled.  In  order,  therefore,  to  avoid  loss, 
and  give  the  plant  time  to  develop  the  upper  or 
younger  leaves,  the  lower  or  first  formed  are  gathered 
first.  The  petiole  or  stalk  stem  is  carefully  severed, 
and  the  leaves  are  laid  on  the  ground  and  left  in  the 
field  to  get  partially  dried  by  the  sun  until  they  have 
changed  from  a green  to  a golden  hue.  As  one  cut- 
ting of  leaves  becomes  sufficiently  dry  it  is  taken 
home,  and  another  is  proceeded  with  in  the  same 
manner  until  the  whole  is  harvested,  and  nothing  re- 
mains in  the  field  but  such  plants  as  are  left  for  seed. 
The  process  of  drying  or  curing  and  preparing  the 
article  for  market  has  to  be  continued  without  interrup- 
tion and  with  vigilant  care  if  the  delicate  flavour  and 
fragrance  of  the  leaf  are  to  be  retained.  The  leaves 
are  hung  up  in  every  available  space,  and  turned  and 
re-turned  with  the  greatest  regularity.  Whilst  this 
operation  is  going  on,  such  of  the  tobacco  as  has  been 
grown  with  slight  admixtures  of  alkalis  is  sprinkled 
with  a weak  brine,  to  give  a pungency  and  flavour  in 
the  smoking,  and  also  to  preserve  it  from  becoming 
musty.  The  tobacco  is  packed  and  pressed  into 
sacks  of  coarse  canvass,  containing  from  twenty  to 
eighty  pounds  each.  An  outer  covering  of  the  same 
material,  to  protect  the  tobacco  as  much  as  possible 
from  the  deteriorating  effects  of  the  air,  is  also  added, 
and  the  whole  is  encased  in  coarsely  tanned  goat  skins. 
The  quality  of  the  tobacco  depends  upon  the  locality 
in  which  it  is  grown,  the  best  being  that  which  is 
produced  in  the  neighbourhood  of  Sheeraz  and  Tabaz, 
and  the  most  inferior  at  Kashan.  A large  propor- 
tion of  the  Ispahan  crop  is  shipped  to  Egypt  and  the 
Levant,  as  it  is  considered  too  hot  or  pungent  for 
home  consumption.  There  are  three  different  sorts 
of  tobacco  produced  in  Persia.  The  first,  called 
tombakoo , grown  in  Sheeraz,  Ispahan,  Kashan,  Yezd, 
Tabaz,  Semnan,  Neharend,  and  Khorassan,  is  used 
only  for  the  kalean  or  nargile,  and  supplies]  the 
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largest  portion  of  the  export  trade.  The  second, 
called  tuttoon , grown  in  Koordistan,  Kermanshah, 
Ooroomeeyah,  and  other  parts  of  Azerbaijan,  is 
used  solely  for  the  chibouk,  and  is  also  exported  in 
considerable  quantities  to  Arabia,  Asia  Minor,  and 
the  Caucasus.  The  third,  called  cigarette  tobacco — 
grown  originally  from  Turkish  seed,  in  the  provinces 
of  Ghilan  and  Mazanderan,  on  the  southern  littoral 
of  the  Caspian  Sea— is  used,  as  its  name  implies,  for 
making  cigarettes,  and  is,  with  the  exception  of 
what  is  consumed  in  Persia,  exported  entirely  to 
Russia.  There  is  also  another  variety,  though  it 
does  not  enter  into  commerce,  grown  in  the  vicinity 
of  Sheeraz,  and  known  as  duckhter speech , i.e .,  “ the 
maiden’s  plait  or  curl,”  a name  derived  either  from 
the  resemblance  of  its  prepared  rolls  to  a young 
girl’s  braided  hair,  or  because  the  hands  of  maidens 
are  alone  considered  suitable  to  gather  its  delicate 
leaves.  Tobacco,  as  an  article  of  export,  is  found  to 
occupy  the  third  place  in  importance  of  the  pro- 
ductions, both  natural  and  manufactured,  of  the 
whole  of  the  country.  The  order  would  be — rice 
first,  opium  second,  and  tobacco  third.  Consul  Pratt 
says  that  it  is  his  earnest  conviction  that  not  only 
can  the  cultivation  and  manufacture  of  tobacco  in 
Persia  be  immensely  increased,  but  new  varieties  of 
the  plant  might  be  successfully  introduced  into  the 
country,  and  made  to  produce  the  most  profitable 
results. 


FARMING  IN  JAMAICA. 

It  is  believed  that  Jamaica  offers  favourable 
openings  for  young  men  from  Great  Britain  and 
other  European  countries  with  small  capitals  (say  of 
from  ^2,000  to  ^3,000)  and  some  experience  in 
farming,  who  wish  to  adopt  an  agricultural  career. 
The  Governors  of  the  Institute  of  Jamaica  have 
therefore  come  to  the  conclusion  that  it  is  desirable 
to  take  some  steps  to  bring  about  a means  of  com- 
munication between  those  planters  and  penkeepers 
who  are  willing  to  receive  young  men  as  articled 
pupils,  and  intending  emigrants  from  Great  Britain 
and  elsewhere. 

They  have  prepared  a register  of  such  planters  and 
penkeepers  as  are  willing  to  take  pupils ; but  it  must 
be  distinctly  understood  that  they  can  accept  no 
responsibility  at  all  in  the  matter,  and  can  only 
circulate  copies  of  the  precis  of  the  replies  received 
from  planters,  from  which  inquirers  must  draw  their 
own  deductions.  A form  of  agreement  which,  it  is 
thought,  might  prove  of  service,  has  been  prepared, 
but  the  use  of  it  is,  of  course,  optional. 

Pupils  must  also  communicate  direct  with  the 
planters  and  penkeepers  with  respect  to  terms,  &c.  ,* 
and  it  is  suggested  that  some  friend  should,  if 
possible,  be  asked  to  visit  the  property  on  behalf  of 
the  pupils. 

A • schedule,  which  has  been  compiled  from  the 
replies  (alluded  to  above)  hitherto  received  from  the 
planters  and  penkeepers,  shows  (r)  the  nature  of 


the  properties ; (2)  the  districts  in  which  they  are 
situated:  (3)  the  premium  required;  (4)  some  in- 
dication of  the  kind  of  home  and  surroundings  the 
pupils  might  expect ; and  (5)  the  work  they  would 
have  to  perform,  and  the  instruction  they  would 
receive.  Copies  of  this  schedule  can  be  obtained  on 
application  to  the  Secretary  of  the  Jamaica  Institute 
Kingston,  Jamaica,  who  will  be  pleased  to  hear  from 
any  planters  or  penkeepers  who  wish  to  have  their 
names  added  to  the  register. 


THE  USES  OF  BURNT- CL  AY  MORTAR  IN 
ITAL  Y. 

The  United  States  Consul  at  Catania,  in  his  last 
report,  says  that  visitors  to  Catania  invariably  notice 
and  remark  on  the  peculiar  soft  pink  colour  of  all  the 
unpainted  buildings.  This  colouring  is  the  result  of 
using  cement  or  mortar  of  proved  value,  found  in  the 
vicinity,  and  which  is  nothing  more  or  less  than 
burnt  clay.  In  the  frequent  eruptions  of  Mount 
Etna  in  times  past,  great  beds  of  clay  were  covered 
and  buried  from  twenty  to  two  hundred  feet  by  the 
lava  streams,  with  the  result,  when  the  eruption 
happened  in  the  dry  season,  of  burning  and  convert- 
ing these  clay  beds  into  a fine  red  gravel  or  powder. 
These  deposits  are  mined,  and  are  considered  very 
valuable.  The  material,  mixed  with  a little  lime  and 
the  usual  amount  of  water,  forms  a mortar  or  cement 
considered  superior  to  any  other  cement  for  building 
purposes,  and  has  been  used  in  Catania  to  the  ex- 
clusion of  all  other  materials  for  many  centuries. 
Every  building  in  Catania  is  constructed  of  lava 
liberally  cemented  with  this  mortar.  In  building, 
small  irregular  stones  are  used,  just  as  they  happen 
to  come,  and  a smooth  surface  is  afterwards  given  by 
a thin  coating  of  mortar  inside  and  out,  which 
can  then  be  divided  by  a trowel  to  imitate  blocks 
of  stone,  if  desired.  This  burnt  clay,  with  lime, 
makes  a very  strong  and  adhesive  mortar ; no  other 
material  would  hold  together  the  large  four  and 
six  storey  apartment  houses,  which  are  built  entirely 
of  small  irregular  stones.  It  also  has  unequalled 
wearing  and  resisting  power,  as  the  extensive 
harbour  breakwater  proves.  This  breakwater  was 
built  some  ten  years  ago,  and  extends  for  three 
quarters  of  a mile  out  into  the  sea,  and  is  said  to  be 
as  good  to-day  as  when  first  built.  It  is  composed 
entirely  of  lava,  and  for  a foot  below  watermark  to  a 
sufficient  height  to  protect  the  shipping,  of  huge 
blocks  of  small  lava  rubble  liberally  cemented  with 
the  mortar.  The  constant  wear  and  tear  of  the  sea 
for  ten  years  has  only  damaged  the  cement  in  insig- 
nificant places,  and  probably  only  where  there 
happened  to  be  an  air  space  between  the  mortar  and 
stones  caused  by  faulty  construction  of  the  blocks. 
Consul  Heath  adds  that  the  more  he  looks  into  the 
mat  ter  the  more  he  is  convinced  of  the  value  of  this 
mortar  as  an  economical  substitute  for  all  the  high- 
priced  hydraulic  cements  now  used,  and  might  well 
be  adopted  in  other  countries  besides  Italy. 
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INDIAN  L 4 PI  DA  RIES. 

There  are  about  100  merchants  at  Cambay,  India, 
who  deal  in  agates,  and  from  2,500  to  3>000  artisans 
are  employed  there,  the  annual  outturn  ranging 
from  ,£2,000  to  ^3,000.  They  make  paper-cutters, 
armlets,  jewellery  boxes,  and  other  articles  of  green 
moss-stone,  white  agate,  and  of  bloodstone  of  red 
and  pinkish  colour.  Paper-weights  and  rulers  are 
made  of  the  famous  Trichinopoly  marble,  which  is  of 
a bluish- grey  colour,  hard,  and  takes  an  excellent 
polish.  It  is  a cretaceous  rock,  consisting  chiefly  of 
well-preserved  specimens  of  shells,  with  sometimes 
pebbles  and  fragments  of  fossil  wood. 

In  Agra,  paper-weights,  knife  handles,  See.,  are 
made  of  agate,  jasper,  and  onyx.  Plates,  small 
boxes,  paper-weights,  and  inkstands  are  made  of 
soapstone.  The  manufacture  of  ornamental  work  in 
soapstone  has  been  in  vogue  in  Agra  for  over  30 
years,  and  the  delicacy  of  the  carving  and  the  beauty 
of  the  patterns  have  acquired  for  its  products  a very 
wide  popularity. 

The  same  workmen  who  prepare  this  well-known 
inlaid  marble  work  are  employed  in  the  carving  of 
soapstone  articles.  The  lapidaries  of  Bhira,  in  the 
Punjab,  make  the  hilt  or  handle  of  knives  and  whips, 
caskets,  and  paper-weights  of  the  false  jade  or 
serpentine.  This  green,  jade-like  stone  has  not  yet 
been  assigned  its  proper  name.  It  is  not  true  jade, 
being  much  softer  than  that  of  Silesia  or  China ; nor 
do  authorities  on  the  subject  admit  it  to  be  plasma. 
It  is  said  to  be  found  near  Kandahar,  and  to  be 
brought  down  the  river  Indus  on  rafts,  floated  with 
inflated  skins,  to  Attock,  where  it  is  carried  to  Bhira. 
Other  stones,  resembling  serpentine  and  purbeck 
marble,  are  used  as  handles,  and  also  in  the  fashion- 
ing of  toys  and  small  objects,  such  as  paper-weights, 
by  the  lapidary  cutlers  of  Bhera.  There  are  valuable 
quanies  near  Balasore,  in  India,  from  which  a 
description  of  chlorite,  or  black  marble,  is  obtained, 
from  which  plates,  dishes,  cups,  and  other  house- 
hold utensils  are  made.  These  fetch  high  prices, 
and  are  much  sought  after. 


WOOL  GROWING  IN  ALEPPO. 

Sheep  are  reared  in  very  considerable  numbers  in 
the  vilayet  of  Aleppo,  and  the  district  of  Aleppo,  or, 
more  properly  speaking,  the  mutessarrifiates  of  Orfa 
and  Deir-el-Zor,  are  the  localities  where  the  raising  of 
sheep  and  growing  of  wool  acquire  the  greatest  im- 
portance. In  the  colder  districts  of  Marash,  Aintab, 
Antioch,  Kellis,  Harem,  Djesser-el-Shogr,  Idlep, 
Sec.,  sheep  are  kept  in  caves  during  the  winter,  and 
are  fed  on  a mixture  of  hay  and  straw.  The  number 
of  sheep  which  usually  compose  a flock  varies  greatly. 
Each  family  forms  out  of  the  sheep  they  possess  one 
or  more  flocks,  watched  over  by  members  of  the 
family.  Eighty  to  a hundred  sheep  are  generally 
confided  to  one  person.  The  United  States  Consul 
at  Beyrout  says,  that  the  total  number  of  sheep 
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which  graze  in  the  vilayet  of  Aleppo  is  estimated  by 
the  provincial  authorities  at  2,500,000  in  round  num- 
bers, divided  amongst  various  tribes.  All  the  sheep 
raised  by  these  tribes  belong  to  the  breed  called 
Awas , originally  from  Bagdad,  which  in  crossing 
with  other  races  have  lost  the  original  fineness,  but 
gained  in  the  length  of  their  wool.  The  best  wools, 
as  regards  fineness,  are  those  coming  from  sheep 
raised  by  the  tribes  called  El-Tayawi  and  El-Neim, 
who  take  greater  care  of  their  flocks,  and  give  them, 
two  months  after  the  shearing,  and  several  weeks 
apart,  two  or  three  sulphur  baths,  and  also  administer 
to  them  small  doses  of  sulphur  internally.  By  this 
treatment  the  sheep  appear  to  enjoy  immunity  from 
the  skin  diseases  which  influence  the  beauty  of  the 
wool.  Next  to  the  wool  grown  by  these  two  tribes, 
which  is  limited  in  quantity,  comes  that  of  the 
Hadidi.  The  process  of  shearing  in  Aleppo  is  of  the 
simplest  order.  The  sheep  is  laid  on  the  ground  and 
is  shorn  with  common  shears.  This  takes  place  from 
the  end  of  April  to  the  end  of  May.  Each  fleece  is 
rolled  up  separately  and  is  sold  to  the  tradesmen 
from  Aleppo,  Orfa,  and  other  localities  of  minor  im- 
portance, who  visit  the  encampments  of  the  Arabs  on 
the  outskirts  of  the  desert,  where  the  bargains  are 
made.  The  fleeces  are  not  sold  by  weight  but  by  the 
piece.  Wool  thus  bought  is  transported  to  the 
various  inland  cities  on  camel  back,  and  then 
sold  to  merchants  and  exporters.  It  is  these 
latter  who  occupy  themselves  with  the  cleaning 
of  the  wool  and  with  its  packing  in  bales  by 
hand  presses.  The  washing  of  the  wool  is  also 
performed  by  the  exporter.  After  removing  the 
dirt,  each  fleece  is  washed  separately  in  a current 
of  water.  After  washing,  the  fleeces  are  spread  out 
on  the  grass  or  on  stony  ground  and  exposed  to  the 
sun.  The  wool  from  the  Aleppo  vilayet  is  mostly 
exported,  either  washed  or  unwashed,  to  the  United 
States  and  to  Europe,  a large  portion  going  to 
Marseilles.  The  wool  from  slaughtered  sheep  is 
spun  by  hand  on  common  spindles,  and  is  made  into 
abas,  a sort  of  coarse  thick  woollen  cloak  with  a hood. 
The  manufacture  of  these  abas,  which  are  used  to  a 
considerable  extent  in  the  neighbourhood  is  of  the 
most  primitive  kind — on  the  old  hand  looms,  without 
the  employment  of  any  mechanical  contrivances. 
Wool  is  also  to  some  extent  made  into  carpets  in 
this  province.  The  wools  grown  in  the  vilayet  of 
Aleppo  are  divided  into  seven  principal  classes — (1) 
the  wool  called  Hadidi,  which  embraces  not  only 
the  wool  grown  on  sheep  raised  by  this  tribe,  but 
comprises  also  all  that  produced  by  other  tribes ; (2) 
the  wool  called  Anezi;  (3)  Deir-el-Zor  ; (4)  Fellahi. 
These  four  categories  are  sold  in  the  city  of  Aleppo, 
and  three  of  them  are  known  in  Marseilles  under  the 
name  of  “unwashed  Persian  wool,”  the  fourth,  or 
Fellahi , being  designated  as  “red  Persian  unwashed.” 
When  washed,  they  are  known  under  the  commercial 
name  of  “ Aleppo  washed  wools.”  Classes  5,  6,  and 
7 are  called  respectively  Arabi,  Barazi,  and  Milli. 
The  latter  is  by  far  the  coarsest  of  these  seven  cate- 
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gories,  while  Arabi  is  superior  even  to  Hadidi , and 
is  known  in  the  Marseilles  market  under  the  denomi- 
nation of  “ unwashed  Orfa.”  All  three  grades  are 
usually  to  be  found  warehoused  in  the  j[city  of  Orfa. 
Besides  the  varieties  enumerated,  wools  coming  from 
the  Mardin  district  are  also  sold  in  the  markets  of 
Aleppo.  They  comprise  three  qualities,  viz.,  the 
A was,  the  Caracash,  and  the  Kurdes.  The  first  of 
these  three  is  generally  washed  on  [the  sheep’  s back 
by  forcing  the  sheep  to  pass  once  or  oftener  through 
a stream  of  water.  The  Caracash  wool  is  also  washed 
by  the  same  process,  only  less  thoroughly.  A very 
small  per-centage  of  the  Aleppo  wools  is  used  in  the 
making  of  abas  and  carpets,  and  [for  the  filling  of 
mattresses,  See.  The  quantity  of  wool  annually 
exported  is  estimated  at  nearly  5,000,000  pounds. 


Correspondence. 

* 

TYPOLOGICAL  MUSEUMS. 

The  following  letter  from  Sir  Henry  W.  Acland, 
K.C.B.,  M.D.,  F.R.S.,  to  Professor  Flower,  F.R.S., 
has  been  received  : — 

P “ Oxford, 

“Dec.  15,  1891. 

“ Dear  Professor  Flower, 

“ I greatly  regret  that  it  is  impossible  for  me  to 
leave  Oxford  to-day  and  attend  General  Pitt-Rivers’s 
lecture.  I had  greatly  desired  to  do  homage  to  the 
incalculable  value  of  General  Pitt-Rivers’s  museum 
for  the  purposes  of  national  education  in  one  of  its 
highest  aspects. 

“ As  time  goes  on,  this  value  will  be  more  and 
more  felt.  When,  in  face  of  fierce  opposition,  the 
movement  for  founding  the  Oxford  museum  began 
about  forty  years  ago,  the  intention  was  to  add  to 
the  resources  of  the  old  University  an  institution 
where,  speaking  generally,  the  facts  and  laws  dis- 
playing the  unity  of  the  material  universe  could  be 
illustrated  and  practically  studied. 

“ In  the  biological  department  it  was  hoped  so  to 
illustrate  life  on  our  planet  that  the  life  history  of  the 
vegetable  and  animal  world,  past  and  present,  could 
be  studied,  in  whole  and  in  part,  by  careful  selection 
of  types  culminating  in  man. 

“ Hopeless,  almost,  as  the  task  then  seemed,  the 
personal  character  of  Phillips  and  Rolleston  cheered 
it  on.  General  Pitt-Rivers,  valuing  both  these  men 
and  their  aims,  gave  an  impulse  and  encouragement 
which  no  other  man  could  have  given. 

“General  Pitt-Rivers  made  possible  Rolleston’ s 
efforts  to  unite  the  study  of  morphology,  physiology, 
and  pathology,  with  that  of  psychology  and  the  evo- 
lution of  the  races  of  man. 

“ How  much  this  was  needed,  how  deeply  interest- 
ing the  attempt,  no  one  knows  better  than  yourself. 
Oxford  may  yet  be  able  through  General  Pitt-Rivers’s 
museum,  displayed,  as  it  is,  by  the  industry  and 
ability  of  Balfour  and  the  learning  of  Tylor,  to  develop 
a real  school  of  anthropology,  in  which  psychology, 


language,  the  development  and  peculiarities  of  races, 
will  be  philosophically  and  practically  studied. 

“There  is  yet  danger  that  these  larger  views  may 
be  displaced  by  the  present  rage  for  technical  educa- 
tion. For  the  profession  of  medicine  we  may  still  hope 
that  one  university  may  maintain  a school  for  able 
men  who  are  willing  to  give  time  to  the  scientific 
study  of  man,  as  man,  prior  to  the  detailed  technical 
and  clinical  instruction  in  the  large  London  hospitals. 
The  great  development  of  the  British  empire  seems 
to  demand  that  one  university  should  take  this 
position. 

“ Oxford  has  still  the  opportunity.  The  noble  efforts 
of  General  Pitt  Rivers  will  have  largely  contributed 
to  this.  His  teaching  is,  in  many  ways,  the  bridge 
between  the  old  and  the  new  schools  of  thought. 
We  may  yet  see  Max  Muller  uniting  with  the  modern 
biblical  and  historical  enquirers,  teaching  in  the 
museum  with  Dr.  Tylor. — I am,  dear  Professor 
Flower,  very  faithfully  yours, 

“H.  W.  Acland.” 


Obituary. 

♦ 

Duke  of  Devonshire,  K.G. — The  Duke  of 
Devonshire,  who  died  at  Holker-hall  on  Monday 
night,  2 1st  inst.,  had  been  a member  of  the  Society 
of  Arts  for  thirty  years,  being  elected  in  1 86 1.  He 
was  also  a Vice-President  in  1869  and  1870.  His 
Grace  was  greatly  interested  in  scientific  and  social 
progress.  He  was  elected  a Fellow  of  the  Royal 
Society  in  1829,  and  he  acted  as  Chairman  of  the 
important  Royal  Commission  on  Scientific  Instruc- 
tion and  the  Advancement  of  Science.  The  Cavendish 
Laboratory  at  Cambridge  is  due  to  his  munificence. 
He  was  one  of  the  founders  of  the  Royal  Agri- 
cultural Society,  and  its  President  in  1869.  He  was 
also  first  President  of  the  Iron  and  Steel  Institute. 
In  1862  he  succeeded  the  late  Prince  Consort  as 
Chancellor  of  the  University  of  Cambridge,  the 
University  thus  honouring  one  of  its  most  dis- 
tinguished sons.  The  particulars  of  the  Duke’s  life 
has  been  so  fully  recorded  in  the  newspapers,  that  it  is 
not  necessary  here  to  do  more  than  note  his  connection 
with  some  of  the  chief  public  institutions  of  his 
country. 


General  Notes. 


Bulgarian  Exhibition,  1892. — Information  has 
been  received  from  the  Foreign- office,  through  the 
Science  and  Art  Department,  that  the  date  fixed  for 
the  opening  of  the  Agricultural  Exhibition  at 
Philippopolli,  which  was  announced  in  the  last 
volume  of  the  Journal  (November  13,  p.  936),  has 
been  changed  from  6th  (18th)  September  to  2nd 
(14th)  August. 
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Notices. 

♦ 

CANTOR  LECTURES. 

The  publication  of  Mr.  Laurie’s  second  lec- 
ture on  “ Pigments  and  Vehicles  of  the  Old 
Masters  ” has  been  unavoidably  postponed. 
It  will  appear  in  the  next  number  of  the 
Journal . 


JUVENILE  LEC1 URES. 

The  usual  short  course  of  lectures  adapted 
for  a juvenile  audience  will  be  given  on  Wed- 
nesday evenings,  January  6 and  13,  by  Pro- 
fessor John  M.  Thomson,  Sec.  C.S,,  on 
“Three  States  of  Matter:  Solid,  Liquid,  and 
Gaseous.” 

The  lectures  will  commence  at  seven  o’clock. 
A sufficient  number  of  tickets  to  fill  the  room 
will  be  issued  to  members  in  the  order  in  which 
applications  are  received,  and  the  issue  will 
then  be  discontinued.  Subject  to  these  con- 
ditions, each  member  is  entitled  to  a ticket 
admitting  two  children  and  an  adult.  Tickets 
are  now  in  course  of  distribution,  and  members 
requiring  them  should  apply  at  once. 


LIST  OF  MEMBERS. 

The  new  edition  of  the  List  of  Members  of 
the  Society  is  now  ready,  and  can  be  obtained 
by  members  on  application  to  the  Secretary. 


COVERS  FOR  JOURNAL . 

For  the  convenience  of  members  wishing  to 
bind  their  volumes  of  the  Journal , cloth 
covers  will  be  supplied  post  free  for  is.  6d. 
each,  on  application  to  the  Secretary. 
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Chicago  Exhibition,  1893. 

♦ 

Under  date  of  the  27th  August,  1891,  Her 
Majesty  was  pleased  to  issue  a Commission  to 
the  Council  of  the  Society  of  Arts,  authorising 
them  to  act  as  Commissioners  for  the  Universal 
Exhibition,  which,  pursuant  to  an  Act  of  Con- 
gress, and  in  accordance  with  a Proclamation 
made  by  the  President  of  the  United  States  of 
America,  will  be  held  at  Chicago  from  May  1st 
to  October  30th,  1893. 

The  Royal  Commission  are  now  prepared  to 
receive  applications  from  artists,  manufac- 
turers, and  others  desirous  of  taking  part  in 
the  Exhibition,  to  afford  them  all  necessary 
information,  and  to  offer  them  all  available 
facilities  which  they  may  desire  for  this  purpose. 

Such  applications  must  be  made  upon  forms 
to  be  obtained  from  the  Secretary  of  the  Com- 
mission at  their  offices,  Society  of  Arts,  John- 
street,  Adelphi,  London,  W.C.  They  must  be 
sent  in,  properly  filled  up,  not  later  than 
February  29th,  1892,  and  addressed  to  the 
Secretary,  as  above. 

As  the  funds  granted  by  H.M.  Government 
will  not  suffice  to  defray  all  the  expenses  of 
the  Section,  it  is  necessary  that  they  should  be 
supplemented  by  payments  from  the  exhibitors. 
A charge  will  therefore  be  made  to  each 
exhibitor,  based  on  the  amount  of  space 
occupied,  and  calculated  on  the  following 
scale  : — 

Per  sq.  ft. 


s.  d. 

For  spaces  not  exceeding  100  sq.  ft.  . . 5 o 

For  spaces  exceeding  100  sq.  ft.  and 

not  exceeding  200  sq.  ft 4 6 

For  spaces  exceeding  200  sq.  ft.  and 

not  exceeding  300  sq.  ft 4 o 

For  spaces  exceeding  300  sq.  ft.  and 

not  exceeding  500  sq.  ft 3 6 

For  spaces  exceeding  500  sq.  ft.  and 

not  exceeding  750  sq.  ft 3 o 

For  spaces  exceeding  750  sq.  ft.  and 

upwards  2 6 

The  minimum  charge  will  be  ^5. 


It  is  not  expected  that  the  total  receipts  from 
all  sources  will  more  than  suffice  to  defray  the 
cost  of  an  adequate  representation  of  British 
industry;  but  should  there  be  a sufficient  surplus 
after  the  payment  of  all  the  costs  of  the  Section, 
the  Royal  Commission  will  refund  the  balance 
pro  rata  with  the  amounts  contributed  by  the 
several  exhibitors.  The  amount  produced  by 
the  payments  of  exhibitors  will  therefore  be 
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treated  as  a guarantee  fund,  to  be  expended  if 
necessary,  but  if  not,  to  be  refunded  to  the  con- 
tributors. 

The  Exhibition  is  situated  in  Jackson-park, 
within  the  southern  limits  of  the  city  of  Chicago. 
The  principal  buildings  are  devoted  to  the 
following  main  divisions  : — (i)  Fine  Arts  ; (2) 
Manufactures  and  Liberal  Arts  ; (3)  Agricul- 
ture ; (4)  Machinery ; (5)  Electricity ; (6) 

Mines  ; (7)  Transportation  ; (8)  Horticulture. 
In  all  these,  space  has  been  allotted  to  Great 
Britain,  though  it  is  expected  that  the  principal 
British  Court  will  be  that  in  the  Building 
of  Manufactures  and  Liberal  Arts,  since  the 
privilege  has  been  conceded  to  this  country  of 
massing  all  or  most  of  its  exhibits  together, 
should  such  a course  prove  desirable. 

Exhibitors’  goods  will  be  transmitted  direct 
in  bond  to  Chicago,  where  the  usual  Customs 
examination  will  be  made.  Goods  for  exhibition 
only  will  not  be  liable  to  duty,  but  on  goods 
sold  the  usual  rates  will  have  to  be  paid.  Goods 
can  be  sold  in  bond,  at  prices  independent  of 
the  tariff,  the  duties  being  payable  by  the 
purchaser. 

The  American  railroad  companies  propose 
to  carry  goods  back  from  the  Exhibition  free, 
charging  the  usual  rates  for  the  outgoing 
journey.  These  rates,  it  may  be  noted,  are  low 
in  comparison  with  those  usual  in  European 
countries.  It  is  hoped  that  special  terms  for 
Exhibition  goods  traffic  may  be  obtained  from 
the  Atlantic  steamship  companies.  Full  in- 
formation as  to  routes,  traffic,  rates,  &c.,  will 
be  provided  in  due  course. 

A general  Official  Catalogue  will  be  pub- 
lished in  English,  French,  German,  and 
Spanish.  A special  catalogue  will  also  be 
published  for  the  British  Section. 

Exhibitions  of  live  stock  will  be  held,  and 
prizes  will  be  offered  in  connection  with  them. 
A special  circular  has  been  issued,  giving  in- 
formation about  these. 

A limited  quantity  of  steam  and  water  power 
will  be  supplied  gratuitously.  Further  supplies 
will  be  provided  at  a fixed  rate.  Countershafts, 
pulleys,  belts,  &c.,  must  be  provided  by  the 
exhibitor.  Application  for  motive  power  must 
be  made  on  special  forms,  which  will  be  sup- 
plied on  demand. 

The  general  reception  of  articles  at  the 
Exhibition  buildings  will  commence  on  Novem- 
ber, 1892,  and  no  articles  will  be  admitted 
after  April  10,  1893.  Foundations  for  heavy 
machinery  may  be  put  in,  and  special  con- 
structive work  commenced,  as  soon  as  the  state 
of  the  grounds  and  the  buildings  permits. 


Special  regulations  will  be  hereafter  issued 
for  the  organisation  of  the  International 
Juries. 

The  Royal  Commission  are  informed  that 
the  contract  labour  laws  of  the  United  States 
will  not  prevent  exhibitors  from  importing 
foreign  labour,  or  from  entering  into  binding 
contracts  with  their  employes.  Further  in- 
formation on  this  head  will  be  supplied  on 
application. 

Every  person  who  becomes  an  exhibitor  in 
the  British  Section  thereby  agrees  to  be 
governed  by  the  rules  and  regulations  laid 
down  by  the  Exhibition  Executive,  or  by  the 
Royal  Commission  through  its  executive 
officer. 


Miscellaneous. 

♦ 

THE  TEAK  SUPPLY  OF  SIAM. 

The  use  of  teak  wood  in  this  country  has  largely 
increased  of  late  years,  and  now  when  builders  and 
architects  have  had  experience  of  its  durability  for 
the  stairs  of  public  buildings,  rafters,  beams,  and 
such  like  work,  there  are  fears  of  a diminution  in  the 
supply  of  the  wood.  The  teak  tree  extends  through 
Central  and  South  India,  Burma,  and  Siam,  and 
though  in  the  former  country  the  plantations  are 
placed  under  the  careful  supervision  of  the  well  orga- 
nised Indian  Forest  Conservancy,  it  appears  from  a 
report  on  the  trade  of  Siam,  recently  furnished  to  the 
Foreign  Office,  that  the  “number  of  years  which 
will  elapse  before  the  teak  forests  in  the  districts 
become  exhausted  is  variously  estimated  by  the 
foresters  and  teak  merchants,  but  twenty  years 
appears  to  be  the  longest  time  allowed,  and  under 
present  conditions  it  appears  doubtful  whether  the 
supply  will  last  so  long.  In  ten  years  it  may  not 
pay  to  work  teak  unless  prices  rise  and  the  method 
of  working  is  improved  upon,  as  all  the  timber  near 
the  streams  will  have  been  felled  and  dragged,  and 
only  those  trees  will  remain  which  are  far  removed 
from  the  water,  or  which  are  near  streams  from  which 
timber  cannot  easily  be  got  out.”  Further  than  this, 
it  seems  that  very  little  is  done  by  the  authorities  in 
the  way  of  conservancy  of  the  forests.  No  young 
trees  are  planted,  the  natural  growth  of  the  saplings 
being  relied  upon  to  keep  up  the  supply  of  teak ; 
but  no  measures  even  are  taken  to  protect  the  sap- 
lings from  fire  or  to  ensure  their  growth.  Many 
trees  are  felled  in  a green  condition,  instead  of  being 
left  girdled  for  three  years  until  the  bark  falls  off  as 
in  Burma. 

With  these  conditions  working  adversely  to  the 
cultivation,  or  even  to  the  ordinary  growth  of  the 
tree,  the  future  prospects  of  the  teak  in  Siam  is  a 
gloomy  one. 
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AGRICULTURAL  INDUSTRIES  OF 
MEXICO, 

Mexico  has  been  estimated  to  contain  479  square 
leagues  of  forests,  18, 134  square  leagues  of  mountain 
land,  and  4,822  square  leagues  of  uncultivated  land. 
Extending  through  seventeen  degrees  of  latitude, 
eight  and  a half  of  which  are  in  the  torrid  zone,  and 
an  equal  number  in  the  north  temperate  zone  ; and, 
owing  to  its  physical  formation,  Mexico  has  three 
well-defined  climates — hot  on  the  coasts,  temperate 
in  the  regions  lying  at  an  elevation  of  between  3,000 
and  6,000  feet  above  the  sea,  and  cold  in  those 
regions  lying  at  a higher  elevation.  A recent  bulletin 
issued  by  the  Bureau  of  the  American  Republic,  says 
that  the  vegetable  products  of  Mexico  are  varied  in 
the  extreme,  owing  to  the  diversified  climate.  Its 
productiveness  is  perhaps  unsurpassed  by  any  other 
country  in  the  world.  The  soil  produces  all  the 
cereals  and  all  the  fruits  of  Europe  and  the  United 
States.  Among  the  cereals,  the  most  abundant  is 
Indian  corn,  which  grows  almost  everywhere  in  the 
country.  This  is  eminently  a Mexican  staple,  serving 
as  nutriment  for  man  and  beast,  and  forming  food 
for  the  majority  of  the  inhabitants  in  the  form  of 
cakes,  called  tortillas.  What  are  known  as  the  hot 
lands  ( tierra  caliente ),  which  lie  between  the  coast 
and  the  foothills  of  the  Cordilleras,  produce  the 
most  exuberant  vegetation.  Excellent  grazing  lands 
abound,  studded  with  groups  of  trees,  among  which 
the  trumpet-flower  tree,  and  the  turpentine,  or  mastic 
tree,  predominate.  Here,  also,  are  found  great 
quantities  of  gigantic  bamboos,  known  by  the  name 
of  tarros.  Nearer  the  foothills  lie  immense  forests 
of  valuable  hard  woods,  such  as  mahogany,  ebony, 
rosewood,  iron  wood,  &c.  These  forests  also 
furnish  Campeche  and  Brazil  wood,  the  rubber  tree, 
and  many  trees  of  medicinal  value.  Hundreds  of 
varieties  of  plants,  herbs,  roots,  &c.,  useful  in 
medicine  and  in  the  industries,  grow  in  great  pro- 
fusion. There  are  also,  in  many  parts  of  the  country, 
a great  many  kinds  of  mosses  and  lichens  furnishing 
excellent  dyes,  among  which  the  principal  is  the 
orchil,  which  grows  in  Lower  California,  and  has  for 
many  years  been  an  article  of  large  exportation,  the 
Mexican  Government  deriving  large  profits  there- 
from, as  there  is  an  export  duty  of  ten  dollars  a ton. 
The  vanilla  plant  grows  wild  in  these  lands,  and 
sugar-  cane  is  cultivated  extensively  in  the  States 
of  Morelos,  Vera  Cruz,  Mexico,  Jalisco,  Oaxaca, 
Tabasco,  Campeche,  Guerrero,  and  Chiapas.  Coffee 
is  grown  principally  in  the  States  of  Chiapas,  Vera 
Cruz,  Morelas,  Oaxaca,  Michoacan,  and  Colima,  and 
the  annual  crop  is  valued  at  four  million  dollars. 
The  coffee  of  Uruapam  (Michoacan)  is  celebrated. 
Tobacco  is  a great  product  of  the  States  of  Vera 
Cruz,  Tabasco,  Campeche,  Yucatan,  Oaxaca,  Chia- 
pas, and  Jalisco.  The  tobacco  crop  averages  a 
value  of  two  and  a half  million  dollars.  The  great 
cotton-producing  region  of  Mexico  is  the  district 
of  Laguna,  in  the  State  of  Coahiula,  which  fur- 


nishes over  40,000  bales  per  annum.  Besides  this 
State,  cotton  grows  in  Sonora,  Chihuahua,  Guerrero, 
and  Chiapas,  and  in  several  others.  The  annual  crop 
is  valued  at  nearly  eleven  million  dollars.  The  cocoa 
bean  is  mostly  cultivated  in  Tabasco  and  Chiapas. 
The  best  is  grown  at  Soconusco.  Chocolate  sells  at 
Soconusco  for  twenty  cents  a pound,  and  an  excel- 
lent opportunity  is  said  to  be  offered  for  the  cultiva- 
tion of  the  cocoa  tree  on  a large  and  systematic 
scale.  Soconusco  is  also  the  natural  home  of  the 
rubber  tree,  but  the  natives  foolishly  chopped  down 
and  destroyed  great  numbers  of  these  trees,  and 
thereby  retarded  what  would  have  become  a great 
industry.  A rubber  tree  once  fairly  started  requires 
little  or  no  care,  and  will  produce  the  milk  abun- 
dantly in  from  six  to  eight  years  from  planting.  In 
1889  the  Department  of  Public  Works  entered  into  a 
contract  with  three  Mexican  gentlemen  to  plant 
15,000,000  rubber  trees  in  the  State  of  Oaxaca  near 
the  shores  of  the  Pacific.  The  planting  was  to  begin 
within  eight  months  from  the  date  of  the  contract 
and  be  finished  within  fifteen  years,  300,000  trees  to 
be  planted  the  first  year,  and  1,000,000  each  subse- 
quent year  of  the  term  mentioned.  A subsidy  of 
three  cents  per  tree  was  guaranteed  by  the  Govern- 
ment, and  exemption  from  duties  on  all  necessary 
materials,  tools,  &c.  The  hot  lands  also  yield  sarsa- 
parilla, jalap,  rice,  arrowroot,  beans,  indigo,  and 
many  other  products.  This  region  is  especially  rich 
in  fruit-bearing  trees,  principally  among  which  may 
be  enumerated  the  orange,  lemon,  citron,  tamarind, 
guava,  plum,  plantain,  nut,  and  banana  trees  and 
date  palms.  Pineapples  and  melons  and  many 
other  tropical  fruits  grow  wild.  The  banana  and  the 
orange  grow  spontaneously  in  great  abundance  near 
the  Mexican  coasts.  The  cultivation  of  the  orange  is 
very  profitable.  One  man  can  cultivate  with  his  own 
hands  from  seven  to  nine  acres  of  orange  trees.  One 
tree  in  the  tropic  belt  of  Mexico  will  yield  as 
many  as  5,000  oranges.  Sonora  is  a great  orange - 
raising  district,  fruit  coming  from  the  vicinity 
of  Hermosillo  in  that  State  being  highly  appre- 
ciated. The  colder  regions  of  Mexico  produce 
corn,  wheat,  barley,  and  other  cereals,  and  the 
maguey  or  agave,  from  which  the  national  drink, 
pulque,  is  extracted.  This  plant  is  a native  of 
Mexico,  but  it  is  found  growing  in  the  United  States, 
although  not  in  any  great  abundance.  The  maguey 
grows  on  the  great  plains,  the  plateaux,  at  an  eleva- 
tion of  more  than  7,000  feet  above  the  sea.  It  is 
said  that  as  far  back  as  1519  the  native  Mexicans 
cultivated  the  maguey,  of  which  they  made  many 
uses.  A great  variety  of  products  are  obtained  from 
the  roots,  leaves,  and  juice.  Paper  is  made  from  the 
pulp  of  the  leaves,  twine  and  thread  from  their 
fibre,  and  needles  from  the  sharp  tips  of  their  leaves. 
These  leaves  also  serve  as  thatching  for  the  houses  of 
the  poor.  The  rare  and  valuable  Mexican  manu- 
scripts in  ancient  times  were  made  of  pulp  from  the 
maguey,  which  resembled  the  papyrus.  Pulque  is 
the  fermented  juice  of  the  maguey.  It  has  been 
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stated  that  in  the  city  of  Mexico  over  250,000  pints 
of  pulque  are  daily  consumed,  and  in  1888  there 
were  822  shops  in  that  city  devoted  exclusively  to  its 
sale.  Mexico  is  becoming  a wheat-growing  country, 
and  great  impetus  has  recently  been  given  to  grow- 
ing  this  grain.  Wheat  grows  on  the  plateaux  of 
Mexico  from  6,000  to  9,000  feet  above  sea  level. 
The  area  best  adapted  for  its  cultivation  comprises 
some  52,000  square  miles,  and  is  situated  in  the 
States  of  Mechoacan,  Jalisco  Guanaguato,  Aguas- 
calientes,  San  Luis  Potosi,  and  Queretaro.  The 
Mexican  plan  of  cultivation  makes  it  possible 
to  take  off  the  land  three  crops  every  two  years 
— one  crop  of  wheat,  and  two  crops  of  Indian 
corn.  Fibre  plants  grow  in  great  profusion  over 
nearly  every  portion  of  the  territory  of  the  Republic. 
Principal  among  them  are  the  agave,  already  men- 
tioned, the  banana  tree,  ramie,  henequen,  several 
kinds  of  cacti,  among  which  figures  the  organ  cactus, 
and  a species  of  cactus  growing  abundantly  in  the 
territory  of  Lower  California,  which  is  called  cirio , 
and  from  which  a good  quality  of  paper  is  manufac- 
tured. The  mulberry  tree  is  found  in  many  localities, 
and  experiments  lately  made  in  the  States  of  Vera 
Cruz,  Puebla,  Daxaca,  and  Michoacan  in  the  way  of 
cultivating  the  silkworm,  has  produced  good  results. 
As  regards  the  methods  of  cultivation  in  vogue  in 
Mexico,  they  differ  but  little  from  those  employed 
by  the  ancient  Egyptians.  Wooden  beam  ploughs 
with  a small  iron  shoe  are  used.  These  make  a 
furrow  five  inches  broad  by  five  deep.  A hoe  is  also 
used,  which  often  weighs  from  three  to  five  pounds. 
With  the  exception  of  a few  districts,  all  threshing 
of  grain  in  Mexico  is  done  by  driving  horses  or  mules 
around  in  a ring  upon  the  straw,  which  is  on  the 
ground.  The  winnowing  is  done  by  men  tossing 
the  grain  and  chaff  into  the  air  with  shovels. 


NIJNI-NOVGOROD  FAIR. 

The  following  account  of  the  Nijni-Novgorod  fair, 
from  the  last  report  of  the  Belgian  Consul-General 
at  Moscow,  is  quoted  from  the  Board  of  Trade 
Journal : — 

Before  the  year  1816  the  fair  was  held  at  Maka- 
ricfT,  in  proximity  to  the  monastery  of  Makaire.  The 
site  for  this  market  was  badly  chosen,  for  in  spring 
the  waters  of  the  Volga  flooded  the  buildings,  and 
during  the  summer  months  the  shifting  sands  made 
the  transport  of  merchandise  difficult.  In  conse- 
quence of  the  fire  which  destroyed  the  warehouses  of 
the  Makariew  fair  in  1816,  it  was  decided  to  transfer 
this  market  to  Nijni-Novgorod.  A French  engineer, 
M.  de  Bethencourt,  was  entrusted  by  the  Govern- 
ment with  the  construction  of  the  buildings.  On  a 
rectangular  space  of  ground,  one  side  of  which  was 
bounded  by  the  Oka  and  the  three  others  circum- 
scribed by  a horse-shoe  canal  connecting  itself  with 
the  Metcherskoe  lake,  weie  erected  a large  number  of 
stone  buildings  one  storey  high.  To  the  east  and 


west  of  the  fair  place,  there  have  been  dug  galleries 
serving  as  drains,  connected  on  one  side  with  the  Oka 
and  terminating  in  the  other  at  the  semi-circular 
canal.  These  buildings  cost  12,500,000  roubles. 
Afterwards  these  erections  were  recognised  as  being 
insufficient,  and  new  places  were  erected  on  the  other 
side  of  the  canal  in  the  direction  of  the  Volga. 

The  area  of  the  lands,  buildings,  &c.,  reserved  for 
the  fair  is  about  722  deciatines  (deciatine  = 27 
acres) . 

Situated  on  the  left  bank  of  the  Oka,  this  place 
forms  a vast  triangle  formed  by  the  confluence  of  the 
two  rivers.  It  is  limited  on  the  north  by  the  Volga 
and  the  territory  of  the  village  of  Sormovo ; on  the 
south  by  the  Oka  and  the  Makariew  quarter  of  the 
town  of  Nijni-Novgorod ; on  the  east  by  the  Oka,  and 
on  the  west  by  the  villages  of  Sormovo  andGardeefka. 
In  the  centre  of  the  fair  there  are  buildings  con- 
structed by  Bethencourt,  which  include  60  main 
houses,  48  of  which  are  placed  in  lines  parallel  with 
the  canal,  four  on  the  Cathedral  place  and  eight 
adjacent  to  the  Palace  ( Glavni  Dome). 

In  the  course  of  the  last  two  years  there  have  heen 
constructed  along  the  canal  40  large  stone  buildings 
for  warehouses.  On  the  territory  of  the  fair  there 
were  computed  to  be  in  1890  more  than  3,000  ware- 
houses. 

On  the  east,  at  the  confluence  of  the  two  rivers, 
there  is  a stretch  of  stone,  along  which  two  quays 
have  been  established  up  the  Oka,  the  St.  Petersburg 
quay,  and  up  to  the  Volga,  the  Siberia  quay.  This 
place  is  occupied  by  counting-houses  and  the  ware- 
houses of  the  steam  navigation  companies.  Near  the 
Metcherskoe  lake  are  the  tea  warehouses.  The 
Siberia  quay  is  connected  to  the  Moscow -Nijni  rail- 
way by  a branch  worked  by  horse  traction. 

Above  the  bridge  of  boats,  on  the  Oka,  which  con- 
nects the  fair  with  the  town  of  Nijni-Novgorod  is  a 
stretch  of  sand  separated  from  the  bank  by  an  extent 
of  water  from  80  to  100  metres  wide.  On  this  sand- 
bank, which  communicates  with  the  quay  by  means 
of  temporary  wooden  bridges,  are  discharged  the 
Oural  iron  and  the  Astrakhan  fish  cargoes. 

The  Nijni-Novgorod  fair,  the  official  opening  of 
which  takes  place  each  year  on  the  15th  (27th)  July, 
only  enters  on  its  period  of  great  activity  in  the  first 
fortnight  of  the  month  of  August.  The  success  of 
the  transactions  depends,  to  a great  extent,  on  the 
yield  and  sale  of  cereals.  This  fair  is,  in  reality, 
only  a temporary  market  organised  by  the  Moscow 
manufacturers  and  merchants,  who  dispose  of  their 
products  at  the  busiest  period  of  the  shipping 
season.  The  articles  traded  in  are  of  Russian  origin, 
and,  in  smaller  quantities,  those  of  Asia  and  Western 
Europe.  Among  the  goods  in  which  the  largest 
amount  of  business  is  transacted  may  be  cited,  in  the 
first  place,  cotton  tissues,  then  metals,  particularly 
iron  from  the  Oural  works,  wool  and  woollen  tissues, 
&c.  Camels’  hair,  leathers  and  hides,  hair,  feathers 
bristles,  furs,  and  wool  are  the  principal  articles 
bought  by  agents  on  account  of  foreign  houses. 
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Indigos,  drugs,  and  pharmaceutical  products,  wines, 
and  liqueurs,  colonial  wares,  sewing  machines,  instru- 
ments and  tools,  tissues  of  every  kind,  &c.,  are  the 
chief  foreign  articles  imported  to  the  fair  by  the 
European  frontier. 

The  active  trade  in  cotton  tissues  exercises  an  in- 
fluence on  the  well-being  of  the  working  population 
of  the  governments  of  Moscow  and  Vladimir ; for,  by 
reason  of  the  aridity  of  the  soil,  the  inhabitants  of  the 
villages  are  not  generally  engaged  in  agricultural 
pursuits,  but  are  more  particularly  engaged  in  spin- 
ning and  weaving.  The  provinces  devoted  to  sheep- 
rearing are  interested  in  the  success  of  the  wool  and 
woollen  tissues  trade.  The  activity  of  the  metallurgic 
works  of  the  Oural  is  intimately  connected  with  the 
output  on  the  Nijni-Novgorod  market  of  iron  produc- 
tion at  remunerative  prices.  The  population  of  the 
government  of  Astrakhan,  which  lives  chiefly  by  the 
produce  of  the  fisheries,  await  with  interest  the 
results  of  the  transactions  of  the  fish  trade. 

The  Nijni-Novgorod  fair  is  therefore  of  great  im- 
portance not  only  to  the  governments  of  the  Volga, 
but  also  to  many  other  provinces  of  the  Empire. 
This  market  also  plays  a very  considerable  partin  the 
Eastern  or  Asiatic  trade  as  regards  the  import  of  the 
products  of  Siberia  and  Asia  (China,  Central  Asia, 
and  Persia),  as  well  as  the  exchange  of  these  products 
with  Russian  merchandise.  However,  since  fairs 
have  been  opened  at  Irbit,  Tumene,  and  Semipa- 
latinsk,  the  supplies  of  certain  Siberian  products  have 
diminished.  The  Trans-Caspian  railway  having 
facilitated  the  development  of  trade  with  Central 
Asia,  a very  large  quantity  of  merchandise  no  longer 
comes  to  the  fair,  and  is  sent  directly  from  Moscow 
to  the  places  of  consumption. 

The  value  of  consignments  to  the  Nijni-Novgorod 
fair  in  1890  was  181,256,831  roubles. 


THE  INCREASED  CONSUMPTION  OF 
MEXICAN  TOBACCO. 

It  is  only  since  the  date  of  the  Cuban  War,  in 
1868,  that  what  may  be  termed  the  tobacco  era  for 
Mexico,  commenced.  According  to  the  French 
Minister  in  Mexico,  it  is  to  the  system  of  manufacture 
introduced  by  Cuban  emigrants  that  Mexico  owes 
the  progress  which  has  been  made  in  this  branch  of 
national  industry.  The  success  of  Mexican  tobacco 
is  now  assured  in  Europe,  and  it  appears  to  fill  the 
gap  caused  by  the  diminished  product  of  Cuba. 
Good  tobacco  cannot  be  grown  everywhere  in 
Mexico,  but  on  the  coasts  and  in  the  warm  and  tem- 
perate regions  it  may  be  produced  in  abundant  quan- 
tities, and  of  an  excellent  qualtity.  Such  lands  are 
rare  in  the  world ; in  the  first  place,  Europe  and  the 
United  States,  situated  in  ultra-tropical  regions,  can 
only  produce  ordinary  leaves,  suitable  for  very  cheap 
cigars.  Spanish  America  produces  a slightly  superior 
article,  but  up  to  the  present  the  exports  from  South 
America  have  been  insignificant,  and  those  from  Java 


and  Sumatra  consist  of  leaves  without  any  aroma, 
and  of  bitter  taste.  The  only  serious  competition  is 
with  Cuba,  but  this  will,  it  is  said,  not  continue  very 
long,  as  that  region  known  as  Vuelta-Abajo,  which 
produces  leaves  of  superior  quality,  and  which  enjoys 
a considerable  reputation,  is  of  small  extent,  and  the 
land  is  exhausted  by  half-a-century’s  uninterrupted 
cultivation.  The  Mexican  brands  of  San  Andres, 
Tuxtla,  Acayucan,  and  Iluimanguillo,  which  for  fifty 
years  have  only  been  appreciated  in  the  country 
itself,  are  now  quoted  everywhere.  Other  and  newer 
brands  are  now  also  celebrated.  It  is  now  no  longer 
the  practice  for  Mexican  tobacco  before  going  to 
Europe  to  pass  through  Cuba  to  give  it  a fictitious 
name  and  value.  At  the  present  day  the  greater  part 
of  the  Mexican  cigars  are  sold  under  their  own  name, 
but  a considerable  quantity  is  still  put  up  under 
Havana  brands.  There  appears  to  be  still  something 
wanting  to  the  Mexican  cigars.  Their  aroma  evapo- 
rates more  quickly  than  that  of  their  Cuban  rivals, 
when  the  box  is  open,  one  reason  being  that  the  fer- 
mentation of  the  leaves  is  incompletely  carried  out. 
Occasionally,  also,  a slight  earthy  taste  is  found  in  the 
inferior  qualities,  which  would  disappear  if  the 
growers  would  adopt  the  system  practised  in  Cuba, 
and  subject  the  leaves  to  the  same  treatment.  How- 
ever that  may  be,  Mexican  cigars  are  now  found  in 
considerable  quantities  on  the  markets  of  Antwerp, 
Hamburg,  and  London,  and  it  is  stated  to  be  a sub- 
ject of  regret  on  these  markets  that  the  cultivation  o 
tobacco  in  Mexico  does  not  develop  itself  more 
rapidly,  and  that  the  shipments  are  so  irregular.  Up 
to  the  present  it  has  been  the  want  of  capital  that 
has  stood  in  the  way  of  this  development.  Magni- 
ficent lands  may  be  purchased  in  the  Slates  of  Vera 
Cruz,  Oaxaca,  Guerrero,  Chiapas,  and  Tabasco,  at 
very  low  prices,  and  on  these  virgin  lands  the  culti- 
vation of  tobacco  might  be  carried  on  with  marked 
success,  it  is  said.  Manual  labour  is  cheap,  and  ex- 
penses generally  are  much  lower  than  in  Cuba, 
where  land  is  dear  and  taxation  very  heavy.  At 
Santa  Rosa  (State  of  Vera  Cruz)  a hectare  of  land 
(hectare  equals  2*47  acres)  yields  2,000  kilogrammes  of 
tobacco  at  five  francs  the  kilogramme,  a return  of  at 
least  10,000  francs  (^400),  and  the  maize  that  is  sown 
after  the  tobacco  harvest  covers  the  expenses  of 
cultivation.  The  cost  of  transport  of  a ton  of 
tobacco  from  Santa  Rosa  to  Vera  Cruz  is  about  ^4, 
and  notwithstanding  the  fact  that  the  wages  of  the 
Indians  employed  in  tobacco  cultivation  have  recently 
risen,  the  profits  yielded  by  this  industry  are  enor- 
mous, the  rapid  fortunes  realised  by  planters  and 
manufacturers  who  have  been  engaged  some  years  in 
this  business  being  a proof  of  it.  To  equal  the 
regalias  of  Havana  much  will  have  to  be  done,  it  is 
said,  in  Mexican  cultivation,  but  the  average  quality 
of  the  tobaccos  of  Vera  Cruz,  Tabasco,  Oaxaca,  and 
Chiapas  is  already  equal,  and  in  some  cases  superior, 
to  that  of  the  Cuban  article  exported  in  bales,  for  the 
leaves  of  the  finest  quality  of  Cuban  tobacco  are 
bought  by  the  Havana  factories,  and  are  used  for 
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making  cigars  of  the  best  brands.  Mexico  could 
produce  more  tobacco  than  Cuba,  if  capitalists  in  the 
former  country  only  realised  the  extreme  importance 
of  this  branch  of  agricultural  industry. 


THE  WOOL  TRADE  IN  FRANCE. 

A recent  report  by  the  French  Chamber  of  Com- 
merce at  Constantinople  states  that  the  wool  pro- 
duction of  the  world  amounted  in  1890  to  882,576,000 
kilogrammes  (kilogramme  = 2^04  lbs.),  of  which 

62.652.000  kilogrammes  were  produced  by  England, 

204.300.000  kilogrammes  by  the  European  continent, 

146.188.000  kilogrammes  by  North  America,  and 

469.436.000  kilogrammes  by  Australia,  the  Cape,  and 
La  Plata.  The  world’s  wool  production  was  greater 
in  1889  than  in  1890,  the  amount  for  the  former  year 
being  over  926,000,000  kilogrammes.  In  thirty  years, 
from  i860  to  1890,  the  Australian  production  rose 
from  27,000,000  to  232,000,000  kilogrammes;  that 
of  the  Cape  from  8,000,000  to  41,000,000;  and  of 
La  Plata  and  Uruguay  from  15,000,000  to  123,000,000. 
France,  in  1890,  consumed  about  64,000,000  kilo- 
grammes of  Australian  wool,  representing  425,000 
bales— that  is  to  say,  more  than  a quarter  of  the 
total  production  of  Australia  and  New  Zealand.  The 
United  Kingdom  alone  consumes  a larger  quantity 
of  these  wools.  In  1890  the  total  production  of 
La  Plata  and  Uruguay  was  estimated  at  130,000,000 
kilogrammes,  not  including  the  wool  and  skins  of 
slaughtered  sheep.  Of  this  wool  France  takes  64 
per  cent.,  represented  by  a quantity  of  205,000  bales. 
France  therefore  imported  in  1890  168,000,000  kilo- 
grammes of  wool  in  the  grease  or  washed,  of  which 
64,000,000  was  Australian  and  82,000,000  kilo- 
grammes La  Plata  wool.  The  remainder,  82,000,000 
kilogrammes,  represents  wool  of  European  origin 
and  common  wool  from  Africa  and  Asia  Minor. 
These  168,000,000  kilogrammes,  with  an  approximate 
value  of  ^14,000,000  sterling,  do  not,  however,  repre- 
sent the  whole  quantity  consumed  in  the  country,  as 
no  account  has  been  taken  of  the  French  clip  and  the 
wool  of  imported  sheep.  Taking  all  these  into  con- 
sideration, it  may  be  stated  that  France  consumed  in 
1890  for  her  industries  over  240,000,000  kilogrammes 
of  wool — more  than  a quarter  of  the  entire  wool 
production  of  the  world. 


FRENCH  TRUFFLES. 

The  Board  of  Trade  Journal  gives  the  following 
particulars  respecting  the  production  of  truffles, 
which  is  extracted  from  a report  of  the  United  States 
Consul  at  Bordeaux  ;— 

There  are  three  species  of  truffles  found  in  France 
— the  black  and  most  common,  the  white  (highly 
prized),  and  the  truffe  a Vail , which  has  a flavour  of 
garlic.  They  are  found  in  all  soils,  but  chiefly  in  oak 
forests,  or  where  the  earth  is  damp  and  calcareous, 


thriving  best  in  an  almost  sterile  soil.  The  best  that 
the  country  affords  come  from  Perigueux  and  about 
Angouleme. 

In  appearance  the  ordinary  truffle  is  about  the  size 
of  a walnut,  with  a rough,  brown,  warty  surface, 
closely  akin  to  the  potato,  which  it  likewise  re- 
sembles in  consistency,  though  not  in  colour.  Not 
yielding  to  cultivation,  they  must  be  sought  for  in 
chance  places,  nor  is  the  method  of  obtaining  them 
the  less  interesting. 

Recently  it  has  been  found  that  dogs  could  be 
trained  to  perform  the  duties  that  are  instinctive  to 
the  pig,  and  so  great  is  the  demand  in  France  for  the 
truffle  that  many  of  the  canine  species  are  now,  in 
certain  districts,  possessed  of  this  estimable  talent. 
Finely  cut  or  sliced  truffles  are  mixed  daily  with  their 
food,  until  at  length  they  develop  a liking  for  the 
flavour.  Afterwards  their  owners  conceal,  in  some 
portion  of  a field  where  truffles  are  supposed  to  exist, 
a little  tin  dish  of  filet  aux  truffeSy  covering  the  same 
with  a few  handfuls  of  earth.  The  dog  is  then 
brought  out  and  urged  to  hunt  for  the  dish,  goaded 
by  an  empty  stomach.  When  he  at  length  finds  it, 
he  is  caressed  by  his  master,  and  thus,  in  the  space  of 
a few  weeks  he  will  readily  learn  to  hunt  for  the  vege- 
table itself. 

Truffles  are  seldom  found  twice  in  the  same  place. 
A field  that  may  yield  a great  quantity  this  year  will 
be  quite  fruitless  the  next.  Though  Alexander 
Bornholz,  a German  scientist,  claims  to  have  trans- 
planted and  raised  the  article  in  question,  repeated 
experiments  to  that  end  have  proved  but  failures. 
The  Count  de  Noa,  a Frenchman,  and  a certain  M. 
Rousseau,  made  like  claims,  but  they  have  in  each 
case  been  discredited. 

The  very  fact  that  the  truffle  is  a rarity,  and  that  it 
grows  only  in  certain  districts,  has  been  enough  to 
make  it  an  object  sought  after  clandestinely  by  pea- 
sants or  those  who  carry  them  to  market.  There 
are  poachers  for  truffles  as  well  as  for  game,  who 
hunt  by  night  with  their  dog  or  pig,  a plague  to 
landowners  and  a bete  noire  to  local  gendarmes. 

Scarcely  is  there  a canning  establishment  at  this 
moment  in  France  that  does  not,  among  other  ali- 
mentary products,  preserve  this  dainty.  It  has 
become  as  indispensable  to  the  dinner  table  of  the 
noblesse  as  the  aromatic  sprig  of  garlic  to  the  frugal 
repast  of  the  peasant. 

The  annual  production  is  valued  at  about  3,000,000 
dollars.  The  article  is  sold  in  the  departments  where 
found  at  1 dollar  per  pound  and  at  almost  double 
that  price  at  the  principal  markets  of  the  larger 
cities.  Not  alone  does  the  truffle  thrive  in  France ; 
they  are  found  in  quantities  in  Italy,  Spain,  and 
Holland,  but  are  of  indifferent  quality  compared  with 
the  French,  lacking  the  delicate  and  incomparable 
flavour  of  the  native  product. 

In  the  United  States,  especially  in  California,  some 
attention  has  been  given,  within  the  past  few  years,  to 
the  gathering  and  preserving  of  truffles,  and  a num- 
ber of  Western  packers  have  come  to  Bordeaux  in 
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order  to  inform  themselves  regarding  the  canning 
process.  It  is  a very  simple  one,  the  truffles  being 
partially  boiled,  as  tomatoes,  asparagus,  and  other 
vegetables,  and  then  jarred  and  sealed  in  their  own 
diluted  juice.  All  meat  and  game  products  are  also 
“truffled,”  the  vegetable  being  cut  into  small 
squares,  and  inserted  into  the  substance  of  the  article 
preserved. 

In  1889  the  imports  of  truffles  into  France  were 
22,585  lbs.,  and  the  exports  therefrom  452,361  lbs. 
Of  the  latter  quantity,  204,633  lbs.  went  to  England, 
107,276  lbs.  to  Germany,  38,990  lbs.  to  Belgium,  and 
24,387  lbs.  to  the  United  States. 


MANUFACTURING  INDUSTRIES  OF 
SPAIN. 

Consul  Turner,  of  Cadiz,  says  that,  although 
Spain  does  not  figure  among  the  leading  manufac- 
turing nations  of  the  world,  it  cannot  be  denied  that 
during  the  last  few  years  great  advancement  in  the 
development  of  this  branch  of  industry  has  been 
made.  Already  her  manufactures  of  chemical  and 
pharmaceutical  products  are  very  important,  and  also 
those  of  paints,  varnishes,  and  prepared  cloth  for 
artists,  made  at  Madrid,  Leon,  and  Barcelona. 
Among  others,  are  the  soaps  of  Seville,  Cordova, 
Toledo,  Madrid,  Valladolid,  and  Saragossa ; the 
candles  of  Madrid  ; the  fertilizers  of  Huelva,  Alicante, 
Haro,  Barcelona,  and  Madrid ; the  matches  of 
Tarragona,  Aragon,  Saragossa,  Vittoria,  Guipuzcoa, 
Madrid,  and  Leon ; the  syrups  and  essences  of 
Seville,  Granada,  Barcelona,  and  Madrid ; the 
syrups,  acids,  chlorides,  sulphates,  &c.,  of  Madrid, 
Barcelona,  Alicante,  and  Leon.  There  is  a national 
manufactury  of  small  arms  at  Toledo,  of  firearms  at 
Oviedo,  and  of  cannon  in  Seville  and  Trubia.  Among 
the  private  industries,  those  worthy  of  notice  are  the 
establishments  for  the  manufacture  of  arms  at  Toledo, 
cutlery  at  Albacete  and  Saragossa,  and  firearms  at 
Eibar,  Plasencia,  and  Oviedo.  In  Madrid,  Barce- 
lona, and  Valencia  surgical  and  astronomical  instru- 
ments are  manufactured.  Musical  instruments  are 
made  in  Barcelona,  Madrid,  Valencia,  Seville, 
Valladolid,  Saragossa,  and  other  cities.  The 
clarionets  of  Salamanca,  the  flutes  of  Huesca, 
Teruel,  and  Valencia,  and  the  banjos  and  guitars 
of  Cadiz  are  famous.  In  Madrid  and  Barcelona 
very  good  pianos  and  organs  are  made.  There  are, 
in  Spain,  many  paper  factories,  the  best  being  those 
of  Barcelona  and  Tolosa  ; of  ordinary  paper  at  Cara- 
vaca ; of  pasteboard  at  Gerona,  Burgos,  and  Loix ; of 
cigarette  paper  at  Alcoy,  Cocentayna,  Onteniente, 
Bocairent,  Bilbao,  Valladolid,  Segovio  and  Cata- 
lonia ; of  wall  paper  at  Madrid  and  Barcelona.  The 
principal  centres  for  making  furniture  are  Madrid, 
Barcelona,  Cadiz,  Vittoria,  and  Pontevedra.  In  the 
ceramic  industry,  Seville,  Gijon,  and  Barcelona  are 
distinguished  for  the  production  of  fine  opaque 
china,  porcelain,  tiles,  &c.  There  are  important 


manufactures  of  crystals  and  glasswares  in  Segovia, 
Malaga,  Corunna,  Carthagena,  Barcelona,  Bilbao, 
Oviedo,  Guadalagara,  and  Saragossa ; of  gold, 
silver,  nickel,  and  white  metal  goods  in  Madrid, 
Barcelona,  Cordova,  Saragossa,  and  Salamanca ; and 
the  finish  of  the  steel  goods  of  Madrid,  Toledo,  and 
Eibar  is  without  rival.  Most  of  the  hemp  of  Spain 
is  exported,  but  some  of  it  is  used  in  the  manufac- 
ture of  matting,  among  which  that  of  Crcvillente  is 
well  known.  The  canvas  made  of  this  hemp  is  used 
in  the  manufacture  of  shoes,  and  is  an  industry  of 
some  importance  in  Southern  Spain.  The  manufac- 
ture of  cotton  goods,  which  is  almost  confined  to 
Catalonia,  is  constantly  growing.  The  principal 
factories  are  located  in  Barcelona,  Mataro,  Es- 
parraguera,  Sans,  Granollers  de  Vails  and  Villa- 
nueva y la  Geltru.  There  are  others  of  less 
importance  out  of  Catalonia,  such  as  those  of 
Valladolid,  Saragossa,  Cavada,  Malaga  and  Guipuz- 
coa. The  manufacture  of  knitted  goods  is  confined 
to  Barcelona,  Mataro,  Esparrayuera,  and  Reus.  The 
manufacture  of  woollen  goods  has  six  principal 
centres — Catalonia,  Alcoy,  Bejar,  Ezcaray,  Ante- 
quera,  and  Palencia.  In  Caceres,  Toledo,  and  a few 
other  cities,  there  are  also  factories  of  some  import- 
ance. The  principal  silk  factories  are  in  Valencia 
and  its  province,  and  in  Murcia,  Seville,  and  Alma- 
gro.  Cork  factories  are  found  in  the  provinces  of 
Caceres,  Badajoz,  and  Gerona.  Hats  are  made  in  all 
parts  of  Spain.  Boots  of  all  kinds  are  manufactured 
extensively  in  Barcelona,  Saragossa,  and  Madrid ; 
gloves  in  Seville,  Cadiz,  Saragossa,  Barcelona, 
Madrid,  Zamora,  and  Burgos  ; fans  in  Valencia, 
Barcelona,  and  Madrid  ; and  leather  goods  generally 
in  Madrid,  Malaga,  and  Salamanca.  There  are  ex- 
tensive dry  docks  for  shipbuilding  at  Bilbao  and 
Cadiz.  Both  are  private  enterprises,  but  they  have 
been  well  patronised  by  the  Spanish  Government. 
There  are  in  Spain  several  other  very  important 
yards,  some  of  which  are  under  Government  control. 
Consul  Turner  says  that,  judging  by  the  amount  paid 
to  the  Government  for  the  right  to  engage  in  manu- 
facturing enterprises,  the  most  important  provinces 
in  Spain  are  Madrid,  Barcelona,  Valencia,  Seville, 
Saragossa,  Malaga,  Cadiz,  Gerona,  Granada,  and 
Alicante.  It  should  be  borne  in  mind  that  nearly  all 
of  the  industries  mentioned  above  are  small  and 
primitive,  and  in  only  a few  are  modern  methods  fol- 
lowed, or  modern  machinery  used. 


INSECT  PLAGUES  IN  EGYPT. 

In  a recent  report  by  the  British  Vice-Consul  at 
Alexandria,  it  is  stated  that  the  plague  of  locusts 
which  has  been  devastating  Morocco  has  been  ex. 
tending  itself  to  Egypt.  Some  little  time  ago, 
clouds  of  locusts  made  their  appearance  and  settled 
for  the  most  part,  on  the  banks  of  the  Nile  or  on  the 
edge  of  the  desert,  forming  large  yellow  patches, 
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easily  discernible  at  a distance.  They  at  once  began 
to  breed,  and,  although  immediate  steps  were  taken 
to  destroy  them,  large  numbers  of  the  eggs  have 
already  been  hatched.  An  examination  of  about 
thirty  deposits  of  eggs  is  said  to  have  shown  that  the 
usual  number  laid  by  each  female  is  from  ninety- 
seven  to  a hundred.  The  Government  at  once  issued 
the  strictest  orders  to  the  mudirs  to  use  every  possi- 
ble means  to  destroy  the  locusts,  and  competent 
officials  were  sent  round  the  country  to  organise  and 
direct  the  work  of  extermination.  Millions  of  locusts 
and  eggs  have  been  destroyed,  but  there  are  still 
large  numbers  in  the  country.  When  eggs  are  dis- 
covered, either  the  field  is  ploughed  up  or  flooded, 
or  the  eggs  are  collected  and  destroyed.  The  old 
locusts  are  easily  destroyed  while  breeding,  but  the 
young  crickets,  in  the  earliest  stage,  when  they  are 
hopping  about  in  every  direction,  give  more  trouble. 
The  usual  method  followed  in  this  case  is  to  enclose 
the  spot  in  which  the  crickets  are  found  by  a number 
of  men  drawn  up  in  the  form  of  a crescent.  A ditch 
is  then  dug  from  one  horn  of  the  crescent  to  the 
other,  and  the  men  close  in,  driving  the  young 
locusts,  by  means  of  palm  branches,  into  the  ditch, 
where  they  are  destroyed  and  buried.  When  the 
young  locusts  are  further  developed,  they  cease 
to  hop,  and  march  in  densely  packed  armies. 
It  is  at  this  stage  that  they  are  said  to  be 
most  destructive,  but  they  are  more  easily  exter- 
minated, as  they  move  slowly,  and  can  be  sur- 
rounded with  fuel  and  burned.  From  the  energetic 
measures  taken  by  the  Government,  it  is  hoped  that 
this  pest  may  be  stamped  out  before  any  serious  harm 
has  been  occasioned,  but  as  many  eggs  are  still 
known  to  be  deposited  in  the  country,  it  is  impossible 
to  foretell  the  extent  of  the  calamity,  and  it  is  possible 
that  many  eggs  are  being  hatched  in  the  desert.  Up 
to  the  present  time  it  is  reported  that  little  damage 
has  been  done  to  the  cotton  crops,  but  it  is  difficult 
to  obtain  any  reliable  information  on  the  subject. 
The  system  employed  in  Cyprus  for  the  destruction 
of  locusts  has  been  adopted  in  Egypt  when  practic- 
able. Another  insect  plague,  in  the  shape  of  a 
repulsive-looking  scale  insect,  made  its  appearance 
in  Alexandria  some  time  ago,  and  last  year  com- 
mitted great  ravages  in  the  gardens  adjacent  to  the 
town,  attacking  trees,  shrubs,  and  the  fruit  of  the 
date  palm.  Various  measures  have  been  tried,  but 
the  only  efficacious  one  appear  to  be  that  of  cutting 
the  branches  and  carefully  brushing  the  boughs. 
Unfortunately,  however,  no  general  regulation  has 
yet  been  put  into  force,  and  consequently  the  efforts 
of  some  individuals  are  nullified  by  the  apathy  of 
others,  and  the  plague  still  continues  and  threatens 
to  spread  throughout  the  country.  The  insect  has 
been  classified  as  Croxsotoma  TEgyptiacum,  and  was 
probably  imported  from  America.  It  is  popularly 
known  as  cotonina,  from  its  resemblance  to  cotton. 
A decree  has  now  been  issued,  prohibiting  the  trans- 
port of  trees  and  shrubs  from  Alexandria  to  other 
parts  of  the  country. 


THE  AGRICULTURAL  PRODUCTS  OF 
MALAGA. 

Consul  Newson,  of  Malaga,  says,  in  his  last 
report,  that  the  superficial  area  of  the  province  of 
Malaga  measures  1,837,197  acres,  of  which  about 
a third  is  devoted  to  the  cultivation  of  wheat,  barley, 
maize,  corn,  garbanzos  (chick  peas,  an  important 
article  of  home  consumption  and  of  exportation), 
beans,  and  rye.  An  extent  of  282,180  acres  is  under 
grapes,  and  104,007  acres  under  olive  trees.  Other 
large  areas,  embracing  many  acres,  are  given  up  to 
the  cultivators  of  the  orange,  lemon,  chirimaya  (a 
species  of  apple),  fig,  plum  (ten  varieties),  cherry, 
(five  varieties),  mulberry,  pomegranate,  banana, 
apple,  peach,  pear,  walnut,  chestnut,  lime,  prisco 
(a  species  of  peach),  and  apricot.  Of  late  years,  the 
almond  tree  has  received  considerable  attention,  as 
there  is  a great  demand  for  the  nut,  principally  in 
the  United  States  and  England.  The  grape  vine 
lands  of  the  province,  once  the  source  of  so  much 
prosperity,  have,  for  several  years  past,  greatly  de- 
teriorated in  value,  hundreds  of  acres  having  been 
devastated  by  the  phylloxera.  The  vineyard  dis- 
tricts of  the  province  are  now  reduced  to  two 
prominent  varieties  of  grapes — the  Pedro  Ximen  and 
muscatel — although  many  other  varieties  are  grown 
in  small  quantities.  Other  classes  have  totally  dis- 
appeared, chiefly  owing  to  the  ravages  of  the  mildew 
and  phylloxera.  During  the  years  1888-90,  the  loss 
was  very  great,  to  such  an  extent  that  the  exporta- 
tion of  raisins  from  the  consular  district  of  Malaga 
alone  fell  from  64 1, 83  5 boxes  in  1866  to  70,456  boxesfor 
the  fiscal  year  ended  J une  30,  1891,  being  a decrease  of 
571,379  boxes  in  four  years.  At  Denia,  about  320 
miles  from  Malaga,  on  the  Mediterranean,  the  grape 
is  extensively  cultivated,  and  is  rapidly  coming  into 
competition  with  the  Malaga  market.  While  the 
article  is  not  so  good  as  the  muscatel,  yet  the  rapid 
process  of  curing  permits  their  export  at  a much 
lower  price,  and  much  earlier  than  from  Malaga.  I11 
the  former  district  the  grape  is  dipped  into  hot  lye, 
and  it  is  a raisin  in  a few  days,  while  in  Malaga  it 
takes  a fortnight  to  cure  the  muscatel.  The  process 
of  converting  grapes  into  raisins  is  very  simple. 
When  the  grapes  are  thoroughly  ripe,  they  are 
picked  in  bunches,  with  their  stems,  and  laid  upon 
boards  with  wooden  frames,  slanting  at  an  elevation 
of  450  towards  the  west,  or  on  sandy  ground,  sloping 
so  that  the  afternoon  sun  can  be  utilised.  Coarse 
cloth  is  used  to  cover  them  at  night,  in  order  to  keep 
off  any  dew.  The  grapes  are  turned  over  from  time 
to  time,  until,  at  the  end  of  two  or  three  weeks,  they 
become  raisins,  some  appearing  on  the  stems  just  as 
the  branches  come  from  the  original  stock,  while 
others  are  picked  from  the  stems,  and  packed  singly 
by  hand  into  boxes.  The  muscatel  grape,  while 
making  the  largest  raisin,  is  very  delicate,  and  will 
not  bear  transhipment.  The  vines  are  usually 
planted  eight  feet  apart,  and  are  never  trailed,  but 
are  permitted  to  grow  as  bushes,  not  reaching, 
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ordinarily,  over  four  feet  in  height.  They  are  culti- 
vated by  keeping  the  grass  out  from  between  the 
rows  and  the  soil  loose.  The  bunches  are  some- 
times turned  towards  the  sun  while  growing  on 
the  vine,  to  ripen  the  fruit  which  hangs  in 
clusters  near  the  ground.  The  Denia  grapes 
are  dipped  in  hot  lye,  as  already  stated,  and 
hence  are  cured  much  more  quickly  than  other 
grapes,  but  present  a less  attractive  appearance 
than  the  Malaga  variety.  The  lemon,  though  an 
important  article  of  export,  is  not  so  valuable  as  the 
lemon  of  Italy,  Portugal,  or  Brazil,  or  even  Mexico, 
and  the  quantities  shipped  have  considerably  fallen 
off,  chiefly  owing  to  competition  from  abroad,  and 
to  the  ravages  of  the  disease  among  the  trees,  known 
as  the  serfieta,  or  pulgon  (blight),  which  consists  of 
a gummy  substance  which  oozes  from  the  trees  and 
exhausts  their  vitality.  Orange  trees  are  sometimes 
afflicted  with  the  same  disease  as  that  which  attacks 
the  lemon,  and  yet  they  appear  not  so  much  affected 
by  it.  The  almond  trees  grow  almost  anywhere 
without  cultivation.  They  are  to  be  found  growing 
on  the  almost  perpendicular  sides  of  mountains,  on 
the  tops  of  mountains,  in  the  valleys,  in  fields,  and 
apparently  out  of  the  rocks.  The  olive  is  one  of  the 
oldest  trees  in  the  province,  some  of  the  trees  in  the 
district  of  Malaga  having  reached  the  age  of  from 
three  hundred  to  five  hundred  years.  They  are 
generally  small,  and  most  of  them  have  only  part  of 
the  trunk  of  the  tree  left,  while  new  branches  shoot 
out  from  the  deformed  body  and  bear  the  fruit.  The 
fig  tree  is  a prolific  bearer,  and  produces  two  kinds 
of  fruit  in  the  season — one  following  the  other — 
from  the  same  tree,  and  the  figs  are  said  to  be 
excellent.  The  tree  has  a large  fine  leaf,  and  is  con- 
sidered healthy  and  hardy. 


THE  SWISS  CHEESE  INDUSTRY. 

Cheese-making  is  the  most  important  agricultural 
occupation  in  Switzerland,  as  upon  it  depend  the 
prosperity  of  the  milk  industry,  the  rearing  of  milch 
cows,  and  the  value  of  pasture-land.  The  country 
is  not  adapted  to  the  fattening  of  cattle  in  sufficient 
numbers  to  supply  the  wants  of  the  population,  and 
the  Swiss  consumer  is  to  a great  extent  dependent 
on  foreign  countries  for  meat.  There  is  a brisk 
business  in  sending  young  cattle  to  fatten  on  the 
other  side  of  the  frontier,  and  in  re-importing  them. 
According  to  a recent  British  report  from  Berne, 
during  the  past  year  326,506  animals  of  all  kinds,  of 
a total  value  of  ^2,440,239,  were  imported  into 
Switzerland,  while  71,930,  value  ^649,440,  were  ex- 
ported. Austria-Hungary,  France,  and  Italy  sup- 
plied the  greater  number  of  the  cattle  imported  for 
slaughter,  while  those  imported  from  Germany  were 
rather  for  farming  purposes.  The  total  export  of 
cheese  last  year  amounted  to  ^1,528,288,  and  of 
condensed  milk  to  529,797.  The  price  of  cheese 
rose  during  the  year,  owing  to  a deficient  supply 


caused  by  the  difficulty  of  obtaining  milch  cows  in 
sufficient  numbers.  Swiss  milch  cows  are  in  great 
demand  in  Germany,  and  the  fact  of  their  ex- 
portation to  that  country,  coupled  with  the  in- 
creased quantity  of  milk  required  by  the  condensed 
milk  factories,  hampers  the  development  of  the 
cheese  industry.  The  best  market  for  Swiss  cheeses 
is  France,  where  the  hard  Emmenthal  cheeses  are 
much  sought  after,  the  total  value  exported  to  that 
country  in  1890  amounting  to  ,£426,564.  Germany 
and  Austria  import  the  soft  and  juicy  Kmmenthal 
cheeses,  while  those  imported  by  Italy  are,  for  the 
most  part,  of  an  inferior  quality.  The  question  of 
the  duties  levied  by  foreign  countries  on  Swiss  cheese 
is  one  which  naturally  occupies  an  important  place  in 
the  negotiations  for  the  renewal  of  the  Swiss  com- 
mercial treaties.  The  following  are  the  duties  at 
present  in  force  France,  3s.  4d.  per  100  kilos,  (the 
octroi  duties  varying  from  8s.  to  12s.) ; Italy,  6s.  8d.  ; 
Germany,  fi  ; United  States,  £1  12s.;  Austria- 
Hungary,  8s.  4d.  The  prospect  of  an  increase  in 
these  duties,  such  as  that  contemplated  by  the  new 
French  tariff,  is  regarded  with  much  apprehension,  as 
it  will  be  felt  by  the  whole  milk  industry.  — The 
Times. 


CORK  TRADE  IN  SPAIN. 

The  following  notes  on  the  condition  of  the  cork 
trade  in  Spain  are  quoted  in  the  Board  of  Trade 
Journal  from  the  monthly  Bulletin  of  the  French 
Chamber  of  Commerce  in  Barcelona  : — 

In  examining  the  strips  of  Catalonian  cork,  irre- 
gularities are  observed  which  render  certain  of  the 
elementary  operations  of  the  industry  difficult.  This 
is  the  more  unfortunate  because  the  cork  trade  is 
relatively  prosperous,  and  constitutes  the  sole  occu- 
pation of  a great  number  of  the  inhabitants  of  the 
north-east  of  the  province  of  Gerona.  It  is  precisely 
to  these  irregularities,  which  occur  in  a much  less 
degree  in  the  cork  of  Andalusia,  Estramadura,  and 
Portugal,  that  the  Catalonian  cork  workers  owe  their 
reputation  as  skilful  artisans.  This  reputation  is  well 
deserved,  if  we  consider  the  difficulties  which  they 
have  to  overcome  to  obtain  a good  return  from  the 
cork  of  their  country. 

An  approximate  estimate,  and  no  other  can  be 
obtained,  gives  an  annual  consumption  of  400,000 
quintals  of  cork  in  Catalonia.  Of  these,  200,000  are 
produced  in  the  province  itself,  150,000  are  brought 
from  other  parts  of  Spain,  and  50,000  from  abroad. 
The  value  of  the  total  amount  is  estimated  at  twelve 
million  pesetas,  and  the  expenses  of  the  manufacture 
of  corks,  package,  and  transport,  amount  to  eight 
million  pesetas  more.  The  eight  millions  of  expenses 
are  thus  divided  : — 

Breaking  off  and  scraping  the  strips,  400,000 
pesetas  ; squaring  the  cork,  2,000,000 ; manufacture 
of  corks,  3,500,000 ; selecting  and  packing,  1,400,000 ; 
and  transport  of  the  strips  to  the  factories  and  of  the 
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bales  of  corks  to  the  ports  of  shipment,  700,000. 
Total  cost,  8,000,000  pesetas. 

If  we  analyse  the  previous  operations  we  find — 

1.  That  400,000  quintals  of  cork  produce  1,400,000 
corks  of  all  sizes,  that  is  to  say,  3,500  corks  per 
quintal. 

2.  That  1,400,000  corks  have  produced  a sum  of 
20,000,000  pesetas,  that  is  to  say,  1,428  pesetas  a 
thousand,  expenses  and  profits  included. 

If  we  analyse  the  expenses  of  manufacture,  taking 
the  quintal  as  the  base  of  our  calculation,  we  dis- 
cover the  following  figures  : — 

Boiling  and  scraping  the  strips,  i-oo  pesetas; 
squaring,  5-00;  manufacture  of  the  corks,  8*75  ; 
selection  and  packing,  3-50;  and  transport,  175. 
Total  of  the  cost  per  quintal,  20’00  pesetas. 

The  province  of  Gerona  exports  annually  an 
average  of  46,670  bales.  This  represents  approxi- 
mately, as  we  have  said  above,  1,400,000  corks.  Of 
these  bales,  14,283  pass  through  the  Custom-house 
of  Palamos,  16,723  by  that  of  San  Feliu  de  Guixols, 
12,669  by  that  of  Portbou,  and  2,999  by  that  of 
Barcelona.  There  are  manufactured,  in  our  region, 
thirty-two  different  kinds  of  corks,  classified  accord- 
ing to  their  length  and  diameter,  from  the  homeo- 
pathic cork  of  22  mils,  for  5 or  10,  to  the  bretas  of 
64,  for  45  or  55  mils.,  and  their  price  differs  from 
1 to  50  pesetas  a thousand.  These  prices  obtained 
at  the  factory,  which  vary  to  an  infinite  degree 
according  to  the  purity  and  the  quality  of  the  cork 
out  of  which  they  have  been  made,  can  only  be  con- 
sidered as  general,  and  susceptible  of  modification 
according  to  locality  and  circumstance. 

There  are  8,228  individuals  employed  in  the 
different  factories  ; these  are  divided  into  nine 
categories,  namely,  taponeros , or  corkmakers  proper  ; 
cuadradores , whose  business  is  to  square  the  cork ; 
raspadores,  who  remove  the  first  bark  from  the  strip  ; 
escogedores , who  choose  the  corks;  blanquedores , 
or  bleachers ; calibradores , who  arrange  the  corks 
in  accordance  with  their  size ; weavers ; spinners  ; 
and  carders.  The  men  whose  business  it  is  to  boil 
the  cork,  to  square  it,  to  choose  it  and  to  classify  it, 
usually  earn  a fixed  salary  of  3 pesetas  a whole  day. 
Those  who  make  the  corks,  working  for  so  much  a 
thousand,  earn  from  18  to  20  pesetas  a week,  and 
sometimes  25.  But  there  are  others  who,  unfor- 
tunately, make  from  5 to  6 pesetas  a day.  The  men 
engaged  in  transporting  the  goods  earn  2*50  pesetas 
for  the  whole  day. 

Corks  enter  free  of  duty  into  England  and  Norway. 
Since  the  passing  of  the  MacKinley  Tariff,  the  ex- 
portation of  Spanish  corks  to  the  United  States  has 
absolutely  ceased.  The  trefinos  corks  for  champagne, 
and  the  small  corks  of  the  same  best  quality,  having 
been  well  paid  for,  the  proprietors  of  oak- cork  are 
now  selling  their  strips  at  a price  at  least  3 pesetas 
higher  than  during  1889  and  1890.  It  is  therefore  to 
be  hoped  that  the  cork  industry  will  continue  to 
prove  prosperous  in  spite  of  foreign  competition,  of 
the  MacKinley  Tariff,  and  of  the  altered  conditions 


of  the  Republics  of  South  America,  which  last  have 
closed  a market  which  was  already  considerable,  and 
which  seemed  likely  to  increase  in  importance. 


Notes  on  Books. 


A HAnd-book  of  Industrial  Organic  Che- 
mistry. Adapted  for  the  use  of  Manufacturers, 
Chemists,  and  all  interested  in  the  utilisation  of 
Organic  Materials  in  the  Industrial  Arts.  By 
Samuel  P.  Sadtler,  Ph.D.  Philadelphia : J.  B. 
Lippincott  Company. 

The  author  says  that  his  endeavour  has  been  to 
bring  within  the  compass  of  a single  volume  an 
account  of  the  more  important  chemical  industries,  or 
groups  of  related  industries,  written  in  language  that 
may  be  understood  by  those  not  specially  trained  in 
chemistry.  He  further  states  that,  “ in  taking  up  the 
several  industries  for  survey,  it  has  been  thought 
desirable,  first,  to  enumerate  and  describe  the  raw 
materials  which  serve  as  the  basis  of  the  industrial 
treatment ; second,  the  processes  of  manufacture  are 
given  in  outline  and  explained ; third,  the  products, 
both  intermediate  and  final,  are  characterised,  and 
their  composition  illustrated,  in  many  cases,  by  tables 
of  analyses ; fourth,  the  most  important  analytical 
tests  and  methods  are  given,  which  seem  to  be  of 
value  either  in  the  control  of  the  processes  of  manu- 
facture or  in  determining  the  purity  of  the  products ; 
and  the  fifth,  the  bibliography  and  statistics  of  each 
industry  are  given,  so  that  an  idea  of  the  present  de- 
velopment and  relative  importance  of  the  industry 
may  be  had.”  The  various  industries  are  dealt  with 
in  the  following  order  (1)  Petroleum  and  mineral 
oil  industry  ; (2)  industry  of  the  fats  and  fatty  oils  ; 
(3)  essential  oils  and  resins;  (4)  cane-sugar;  (5) 
industries  of  starch  and  its  alteration  products ; (6) 
fermentation  industries  ; (7)  v/ine,  spirits,  bread  mak- 
ing, vinegar,  and  milk  industries  ; (8)  vegetable  textile 
fibres,  paper  making,  gun  cotton,  collodion,  cellu- 
loid, & c.  ; (9)  textile  fibres  of  animal  origin  ; (10) 
animal  tissues  and  their  products,  leather  industry } 
glue  and  gelatine  manufacture ; (11)  industries  based 
upon  destructive  distillation;  (12)  artificial  colouring 
matters;  (13)  natural  dye  colours;  (14)  bleaching, 
dyeing,  and  textile  printing. 


A Hand-book  of  British  Commerce:  being  a 
Descriptive  and  Statistical  Account  of  the  various 
Articles  forming  the  Import  and  Export  Trade  of  the 
United  Kingdom.  By  P.  L.  Simmonds.  London: 
Moffat  and  Paige. 

This  little  work  contains  an  account  of  the  various 
articles  of  commerce,  arranged  in  alphabetical  order 
from  abaca  to  zinc , and  in  each  entry  is  given  par- 
ticulars as  to  source  of  supply,  and  amount  of  im- 
ports and  exports.  There  is  at  the  end  of  the  book 
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an  alphabetical  table  of  the  general  imports  of  the 
United  Kingdom  in  1890,  with  the  quantity  and 
value  of  the  principal  articles  received. 

Thomas  Sopwith,  M.A.,  C.E.,  F.R.S. : with 
excerpts  from  his  diary  of  fifty-seven  years.  By 
Benjamin  Ward  Richardson,  M.D.,  LL.D., 
F.R.S.  Longmans,  Green  and  Co. 

Mr.  Sopwith,  the  eminent  civil  engineer,  who  died 
in  1879,  left  behind  him  a very  extensive  diary;  from 
this  Dr.  Richardson,  who  was  an  old  friend  of  Mr. 
Sopwith,  has  compiled  an  interesting  memoir,  in 
which  the  particulars  of  a long  and  active  life  are 
related,  and  particulars  are  given  of  many  distin- 
guished men  with  whom  the  subject  of  the  memoir 
came  in  contact.  The  many  radical  changes  that 
have  occurred  in  the  manners  of  the  people,  and  the 
modes  of  locomotion  during  the  greater  portion  of 
the  present  century,  are  also  alluded  to  in  these 
pagef.  Mr.  Sopwith  was  a member  of  the  Society 
of  Arts,  from  1843  until  the  date  of  his  death. 


General  Notes. 


Algerian  Wine.  — During  the  year  1890, 
57,289,733  gallons  of  wine  were  produced  in  Algeria 
from  an  area  of  263,000  acres.  The  estimated  value 
of  the  wine  is  ^2,300,000,  and  more  than  half  of  that 
produced  is  sent  to  France. 

SCHEVENINGEN  SPORTING  EXHIBITION. — An 
International  Sporting  and  Fishing  Exhibition,  in- 
cluding horses,  is  to  be  held  at  Scheveningen,  near 
the  Hague,  in  the  summer  of  1892,  under  the  patron- 
age of  the  Queen  of  the  Netherlands.  Baron  A.  N. 
F.  M.  van  Brienen  du  Groote  Lindt,  of  Wassendar, 
is  Commissary- General  of  the  committee  appointed 
to  organise  the  Exhibition. 

Chicago  Exhibition.— The  moving  sidewalk  at 
the  World’s  Fair  grounds  was  opened  to  the  public 
on  November  25th.  About  300  representive  men 
went  by  special  train  from  Chicago  to  inspect  this 
novelty.  One  of  the  criticisms  made  of  this  means 
of  transportation  was  with  reference  to  the  danger 
to  old  men,  ladies,  and  children,  but  experience  from 
a week’s  use  of  the  road  shows  that  there  is  no 
trouble  in  this  respect.  The  speed  is  so  slow  that 
there  is  no  difficulty  in  getting  on  or  off.  This  ex- 
hibit is  on  a wooden  trestle  25  ft.  high,  the  sharpest 
curve  having  a radius  of  75  ft.  The  sidewalk  is 
900  ft.  long,  having  360  deg.  of  cuivature  in  that 
length.  When  hauling  about  350  passengers,  which 
is  about  one- third  of  the  capacity  of  this  experi- 
mental line,  the  additional  power  expended  is  about 
2$-horse  power  over  and  above  that  necessary  to 
move  the  walk.  The  Railroad  Gazette  says : — 
The  Road  is  now  in  full  operation,  and  is  carrying  a 
large  number  of  passengers.  A full  view  of  the 
World’s  Fair  grounds  is  obtained  from  the  seats  of 
the  cars. — The  Engineer . 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  Eight  o’clock  : — 

January  20. — Prof.  Vivian  B.  Lewes,  “Spon- 
taneous Ignition  of  Coal,  and  its  Prevention.”  Sir 
Frederick  Bramwell,  D.C.L.,  F.R.S.,  will 
preside. 

January  27. — F.  W.  Edridge-Green,  M.D., 
“The  Scientific  Value  of  Lovibond’s Tintometer.” 

February  3. — T.  Pridgin  Teale,  “Dust,  and 
How  to  Shut  it  Out.” 

February  10.— E.  Price  Edwards,  “ Burning 
Oils  for  Lighthouses  and  Lightships.”  Sir  Lyon 
Playfair,  K.C.B.,  F.R.S.,  will  preside. 

Papers,  the  dates  of  reading  of  which  are  not 
yet  fixed : — 

“ Iceland.”  By  Tempest  Anderson,  M.D. 

“ Ancient  and  Modern  Art  Pottery  of  Japan.”  By 
Ernest  Hart. 

“The  Fisheries  Department:  its  Position  and 
Prospects.”  By  J.  W.  Willis  Bund. 

“The  Congo  State.”  By  Captain  V.  Lovett 
Cameron,  R.N.,  C.B. 

Foreign  and  Colonial  Section. 

Tuesdays,  at  Half-past  Four  or  Eight 
o’clock  ; due  notice  of  the  hour  will  be 
given : — 

January  12.— Ernest  Satow,  C.M.G.,  “The 
Laos  States  of  Upper  Siam.”  Sir  Thomas  Wade, 
G.C.M.G.,  K.C.B.,  will  preside.  4.30  p.m. 

February  16 — Lewis  Atkinson,  “The  Kim- 
berley Exhibition.” 

March  15.— F.  A.  Pezet  (Peruvian  Consul 
General),  “Peru.’’ 

Papers,  the  dates  of  reading  of  which  are  not 
yet  fixed  : — 

“Australasia.”  By  Sir  Edward  Braddon, 
K.C.M.G. 

“Newfoundland.”  By  Sir  William  Whiteway, 
K.C.M.G. 

Indian  Section. 

Tuesday  afternoons,  at  4.30  p.m. 

January  21. — Herbert  Jones,  “From  Tien- 
Shan  to  the  Pamirs — experiences  on  the  Russo- 
Chinese  Frontier.”  The  paper  will  be  illustrated  by 
lantern  slides. 

February  11.  — Lord  Lamington,  “Recent 
Travels  in  Indo-China.”  Lieut. -General  Sir  Andrew 
Clarke,  G.C.M.G.,  C.B.,  C.I.E.,  will  preside. 

March  3.— Surgeon-General  Sir  William  James 
Moore,  K.C.I.E.,  “Indian  Sanitation  and  the  In- 
ternational Congress  of  Hygiene.”  Major-General 
Sir  Owen  Tudor  Burne,  K.C.S.I.,  C.I.E.,  will 
preside. 

March  24. — G.  H.  M.  Batten,  formerly  of  the 
Bengal  Civil  Service,  “The  Opium  Question.”  Sir 
j John  Strachey,  G.C.S.I.,  C.LE.,  will  preside. 
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April  7.— Dr.  J.  Augustus  Voelcker,  “ The 
Agricultural  Needs  of  India.” 

April  28.— Sir  William  Wedderburn,  Bart., 
“Reorganisation  of  Agricultural  Credit  in  India.” 
The  Right  Hon.  Sir  James  Caird,  K.C.B.,  will 
preside. 

May  19.  — Jervoise  Athelstane  Baines, 
I.C.S.,  Chief  Census  Commissioner  for  India,  “ The 
Indian  Census  of  1891.”  Sir  Charles  Bernard, 
K.C.S.I.,  will  preside. 


Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 
January  26. — William  Morris,  M.A.,  “The 
Woodcuts  of  Gothic  Books.”  Sir  George  Bird- 
avood,  K.C.I.E.,  C.S.I.,  LL.D.,  M.D.,  will  preside. 
The  paper  will  be  illustrated  by  lantern  slides. 

February  23.—  J.  William  Tones,  “Artistic 
Treatment  of  Jewellery : Jewel  and  Address  Caskets.” 
March  8.— 

March  29. — E.  Roscoe  Mullins,  “ The  Deco- 
rative Uses  of  Sculpture.”  Alfred  Gilbert, 
A.R.A.,  will  preside. 

April  12.  — C.  Purdon  Clarke,  C.I.E., 
“ English  Brocades  and  Figured  Silks.” 

May  17. — George  T.  Robinson,  “Decorative 
Plaster  Work”  (II.).  J.  Hungerford  Pollen 
will  preside. 


Cantor  Lectures. 

The  following  courses  of  Cantor  lectures  will 
be  delivered  on  Monday  evenings,  at  Eight 
o’clock : — 

Prof.  George  Forbes,  F.R.S.,  “Develop- 
ments of  Electrical  Distribution.”  Four 
Lectures. 

January  25,  February  1,  8,  15. 

Prof.  William  Robinson,  M.E.,  Assoc- 
M.Inst.C.E.,  “The  Uses  of  Petroleum  in 
Prime  Movers.”  Four  Lectures. 

February  29,  March  7,  14,  21. 

Bennett  H.  Brough,  “Mine  Surveying.” 
Three  Lectures. 

March  28,  April,  4,  11. 

Dr.  Percy  Frankland,  F.C.S.,  “ Recent 
Contributions  to  the  Chemistry  and  Baterio- 
lology  of  the  Fermentation  Industries.” 
Four  Lectures. 

May  2,  9,  16,  23. 


Howard  Lectures. 

A Special  Course  of  Six  Lectures,  under  the 
Howard  Bequest,  will  be  delivered  on  the 
following  Friday  evenings,  at  Eight  o’clock,  by 
Prof.  W.  Cawthorne  Unwin,  F.R.S., 
“ The  Development  and  Transmission  of 
Power  from  Central  Stations.” 

February  5,  12,  19,  26,  March  4,  11. 


Juvenile  Lectures. 

Two  lectures,  suitable  for  a juvenile  audience, 
will  be  delivered  by  Professor  John  M. 
Thomson,  Sec.  C.S.,  on  the  “Three  States 
of  Matter:  Solid,  Liquid,  and  Gaseous,”  on 
Wednesday  evenings,  January  6 and  13,  1892, 
at  7 p.m. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Jan.  4... Chemical  Industry  (London  Section),  Bur- 
lington-house, W.,  8 p.m.  Mr.  Boverton  Redwood, 
“ The  Gallician  Petroleum  Industry.” 

Surveyors,  12,  Great  George- street,  S.W.,  8 p.m. 
Discussion  on  Mr.  C.  H.  Bedell’s  paper,  “ Party 
and  Party-fence  Walls.” 

Medical,  11,  Chandos-street,  W.,8Jp.m. 

'Victoria  Institute,  ia,  Adelphi-terrace,  W.C.,  8 
p.m.  Dr.  Hill,  “ From  Reflex  Action  to  Responsi- 
bility.” 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m. 
Mr.  G.  Du  Maurier,  “ Social  Pictorial  Satire.” 

Tuesday,  Jan.  5.. ..Royal  Institution,  Alberaarle-street,  W. 

3 p m.  Prof.  J.  McKendrick,  “Life  in  Motion,  or 
the  Animal  Machine.” 

Pathological,  20,  Hanover-square,  W.,  8£  p.ra. 
Zoological,  3,  Hanover-square,  W,  p.m.  1.  Dr. 
J.  Anderson,  “A  small  Collection  of  Mammals, 
Reptiles,  and  Batrachians  from  Algeria.”  2.  Mr. 
F.  E.  Beddard,  “ The  Earthworms  collected  by 
Dr.  J.  Anderson  in  Algeria.”  3.  Mr.  R.  I. 
Pocock,  “ Some  Myriododa  and  Arachnida  col- 
lected by  Dr.  Anderson  in  Algeria  and  Tunis.”  4. 
Mr.  Oldfield  Thomas,  “ The  Species  of  the 
Hyracoidea.” 

Wednesday,  Jan.  6.. .SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  7 p.m.  Juvenile  Lecture.  Prof.  J . 
M.  Thomson,  “ The  Three  States  of  Matter — Solid, 
Liquid,  and  Gaseous.”  (Lecture  I.) 

Geological,  Burlington-house,  8 p.m. 

Photographic  Club,  Anderton’s  Hotel,  Fleet-street, 
E.C.,  8 p.m.  Mr.  T.  Charters  White,  “ Photo 
Micrography.” 

Archaelogical  Association,  32,  Sackville-street,  W., 
8 p.m. 

Civil  and  Mechanical  Engineers,  7,  Westminster 
Palace  Hotel,  S.W.,  7 p.m.  1.  General  Meeting. 
2.  Mr.  R.  Bolton,  “ The  Square  Drilling  Machine 
and  its  Uses.” 

Thursday,  Jan.  7. ..London  Institution,  Finsbury-circus, 
E.C.,  7 p.m.  Prof.  Ernest  Pauer,  “Judgment  of 
Musical  Works.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Prof.  J.  G.  McKendrick,  “ Life  in  Motion,  or  the 
Animal  Machine.” 

Friday,  Jan,  8 ...  Astronomical,  Burlington-house,  W.,  8 
p.m. 

Geologists’  Association,  University  College,  W.C., 
8 p.m.  Mr.  Horace  W.  Monckton,  “ The  Geology 
of  the  Country  round  Stirling.” 

Clinical,  20,  Hanover-square,  W.,  8£  p.m. 

Saturday,  Jan.  9 ...  Botanic,  Inner  Circle,  Regen t’s-park, 
3!  P-m- 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Prof.  J.  G.  McKendrick,  “ Life  in  Motion,  or  the 
Animal  Machine.” 


January  8,  1892.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS . 


M9 


journal  of  the  Variety  of  girts. 

No.  2,042.  Vol.  XL. 

♦ 

FRIDAY,  JANUARY  8,  1892. 
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the  Secretary,  John-street,  Adelphi,  London , IV. C. 


Notices. 

♦ 

JUVENILE  LECTURES . 

Professor  J.  M.  Thomson  gave  the  first  of 
his  course  of  Juvenile  Lectures  on  Wednesday 
■evening,  6th  inst.,  the  subject  being  “ Three 
States  of  Matter : Solid,  Liquid,  and  Gaseous.” 
Professor  Thomson  said  that  in  the  first  lecture 
the  general  common  properties  which  may  be 
observed  in  the  three  states  of  matter  would  be 
•considered.  A short  general  description  of  the 
•different  states  of  matter  was  then  given,  the 
three  conditions  and  the  change  from  one  to 
another  being  experimentally  illustrated.  The 
lecturer  then  pointed  out  that  no  strict  line  of 
demarcation  could  be  found  between  the  three 
■conditions,  and  showed  the  intermediate  viscous 
■condition  as  illustrated  by  flowing  pitch  and 
plastic  substances. 

After  showing  the  effect  of  temperature  and 
pressure  in  producing  the  changes  in  the  condi- 
tions of  matter,  the  special  properties  of  solid 
bodies  were  described,  these  being  illustrated  by 
■experiments  dealing  with  the  elasticity  of  differ- 
ent substances,  their  fusibility  and  infusibility, 
and  the  various  capacities  of  certain  substances 
for  conducting  heat  and  electricity.  Reference 
was  next  made  to  the  changes  which  certain 
substances  show  in  occupying  an  allotropic 
condition,  and,  in  certain  cases,  undergoing  j 
change  in  colour  without  changing  their  com- 
position. Some  of  the  special  properties  of 
liquids  were  then  described,  including  the 
different  expansions  by  heat — the  question  of 
the  different  pressures  exerted  by  their  vapours.  ! 
The  production  of  cold  by  the  rarefaction  of 
air  was  beautifully  illustrated  by  Mr.  Fleuss, 
with  his  new  pump.  In  this  experiment  water 
was  frozen  by  a few  strokes  of  the  pump. 

Professor  Thomson  then  spoke  of  the  passage 
from  gaseous  to  liquid  conditions,  and  showed 
how  cold  was  produced  by  the  evaporation  of 


liquefied  gases,  using,  as  an  illustration,  lique- 
fied carbonic  acid  gas.  Reference  was  then 
made  to  the  diffusion  of  liquids,  and  to  the 
power  which  certain  substances  possess  of 
passing  through  membranes  in  the  process  of 
dialysis.  Passing  to  the  special  properties  of 
gases,  the  lecturer  illustrated  his  remarks  by 
experiments  showing  the  diffusion  of  gases 
into  each  other,  and  the  different  rates  of 
diffusion  belonging  to  different  gases. 

Professor  Thomson  will  deliver  the  second 
lecture  of  the  course  on  Wednesday  next,  the 
13th  inst.,  at  seven  o’clock.  This  lecture  will 
be  devoted  to  a consideration  of  the  different 
changes  that  may  be  observed  in  the  action  of 
various  material  substances  on  each  other  when 
in  different  states. 


FOREIGN  AND  COLONIAL  SECTION. 

The  first  meeting  of  the  Section  for  the 
present  Session  will  be  held  on  Tuesday  after- 
noon, 12th  inst.,  at  4.30  p.m.,  when  a paper 
on  ‘‘The  Laos  States,  Upper  Siam,”  will  be 
read  by  Mr.  Ernest  Satow,  C.M.G. 


Chicago  Exhibition,  1893. 

♦ 

FINE  ARTS  COMMITTEE. 

The  first  meeting  of  this  Committee  w^as 
held  on  Monday,  4th  inst.  Present : — Sir 
Frederick  Leighton,  Pres.  R.A.  (Chairman  of 
the  Committee),  Philip  H.  Calderon,  R.A., 
Sir  Philip  Cunliffe-Owen,  K.C.B.,  K.C.M.G., 
C.I.E.,  F.  Seymour  Haden,  F.R.C  S.,  Sir 
James  D.  Linton,  President  of  the  Royal 
Institute  of  Painters  in  Water  Colours,  Walter 
William  Ouless,  R.A.,  Edward  J.  Poynter, 
R.A.,  Lumb  Stocks,  R.A.,  Marcus  Stone, 
R.A.,  W.  Hamo  Thornycroft,  R.A.,  H.  Stacy 
Marks,  R.A.,  and  Sir  Henry  Trueman  Wood, 
Secretary  of  the  Royal  Commission. 


TRANSPORTATION  COMMITTEE. 

The  first  meeting  of  this  Committee  w'as 
held  on  Wednesday,  6th  inst.  Present  : — 
B.  Francis  Cobb,  in  the  chair,  Sir  Nathaniel 
Barnaby,  K.C.B.,  C.  V.  Boys,  F.R.S.,  Henry 
Chapman,  James  Dredge,  Francis  Elgar, 
LL.D.,  Walter  H.  Harris,  Charles  Holmes, 
George  N.  Hooper,  with  Sir  Henry  Trueman 
Wood,  Secretary  of  the  Royal  Commission. 


JOURNAL  OF  THE  SO C IETF  OF  ARTS. 


[ January  8,  1892. 


IS® 


Proceedings  of  the  Society. 


CANTOR  LECTURES. 

PIGMENTS  AND  VEHICLES  OF  THE 
OLD  MASTERS. 

By  A.  P.  Laurie,  M.A. 

King’s  College,  Cambridge. 

Lecture  IT.  — Delivered  December  >]th , 1891. 

PART  I. 

Palette  of  Cennino  Cennini. 

In  the  first  lecture  we  have  dealt  with  the 
preparation  of  panels  for  painting,  with  gild- 
ing, and  with  the  use  of  tinfoil  and  coloured 
varnishes.  The  recipes  are  similar  to  those 
at  present  in  use,  and  if  equally  good  and 
durable  results  are  not  obtained,  it  seems  to 
be  due  more  to  want  of  care  and  of  taking 
time  than  to  serious  defects  of  method.  We 
come  next  to  the  consideration  of  the  pigments 
used  during  the  best  period  of  art,  with  the 
view  of  carefully  examining  their  nature  and 
properties.  Here  we  are  met  by  several 
difficulties. 

In  the  first  place,  we  are  embarrassed  by  the 
number  and  variety  of  pigments  mentioned. 
I cannot  attempt  to  deal  with  more  than  a few 
of  them  in  a short  lecture,  and  must  select 
those  of  apparently  the  most  importance.  In 
the  next  place,  it  is  in  many  cases  difficult  to 
identify  an  old  pigment,  or  to  recognise  the 
same  pigment  under  different  names.  Much 
ingenuity,  however,  has  been  expended  on  this 
subject,  and,  on  the  whole,  with  tolerably 
satisfactory  results. 

In  the  third  place,  a large  proportion  of  the 
old  pigments  are  fugitive,  and  we  are  con- 
sequently somewhat  embarrassed  by  this  fact, 
as  it  throws  upon  us  the  burden  of  picking  out 
those  of  real  value  from  among  the  many 
described. 

It  is  of  importance,  in  this  connection,  to 
remember  the  various  uses  to  which  the  pig- 
ments were  put.  Roughly,  these  may  be 
described  as,  painting  in  fresco,  painting  in 
secco  on  walls,  painting  in  secco  on  panels, 
painting  in  oil,  and  illuminating  MSS. 

Now,  of  these,  the  most  destructive  to  pig- 
ments is  fresco  painting,  and  consequently 
few  pigments  could  with  safety  be  used,  while, 
on  the  other  hand,  many  pigments  might  safely 
be  used  for  illuminating  that  could  not  be 
used  for  anything  else.  Protected  from  damp 
and  from  the  action  of  light,  preserved  between 


closed  leaves  of  vellum,  and  probably  never 
touched  by  sunlight,  many  fugitive  pigments 
might  be  safely  used. 

It  is,  furthermore,  impossible  to  consider 
this  subject  of  the  durability  of  pigments 
by  itself,  apart  from  the  mediums  used  to 
paint  with.  When  we  come  to  consider 
the  question  of  vehicles,  we  shall  find  that 
certain  pigments  may  safely  be  used  with 
some  vehicles  that  cannot  be  used  with  others. 
There  is  another  very  pertinent  question  that 
can  be  asked,  How  many  of  the  old  works  of 
art  have  perished  completely  from  natural1 
decay  ? Are  not  those  we  possess  the  success- 
ful experiments  among  many  failures  ? It  is  a 
common  remark  to  say  of  an  Old  Master  that 
it  is  as  fresh  as  the  day  it  was  painted.  There' 
are  very  few  that  really  have  this  appearance. 
If  carefully  examined,  the  colours  have,  in 
many  cases,  dulled  and  faded.  The  pigments 
still  look  bright  owing  to  their  contrast  one 
with  another,  though  often,  when  examined 
separately,  they  appear  quite  dull. 

Unfortunately,  too,  there  are  pigments  which,, 
while  quite  legitimate  under  old  conditions,  are 
no  longer  suitable  for  use  in  the  polluted  air  of 
modern  cities.  It  is  also  of  importance  to 
consider  climatic  conditions  in  this  connection. 
For  instance,  it  is  an  easy  problem  to  paint 
permanent  pictures  in  the  dry  climate  of  Egypt, 
a very  difficult  one  to  do  the  same  in  England. 
All  these  matters  have  to  be  taken  into  con- 
sideration, giving  us  a very  complex  problem 
to  be  dealt  with. 

Let  us  begin  by  considering  the  list  of  pig- 
ments mentioned  by  Cennino  Cennini.  This 
list  we  can  add  to  afterwards,  but  it  forms  an 
important  and  useful  introduction.  They  are 
as  follows : — 

Red. — Sinopia  (red  ochre),  cinabrese  (red 
ochre  and  white),  cinnabar,  minium,  amatisto 
(haematite),  dragon’s  blood,  lake. 

Yellow. — Ochre,  giallorino  (Naples  yellow), 
orpiment,  risalgallo  (realgar),  zafferano 
(saffron),  arzica. 

Green. — Verde  terra,  verde  azzurro  (copper 
green,  malachite),  verderame  (verdigris). 

White. — (Chalk)  bianco  sangiovanni,  (white 
lead)  biacca. 

Blue. — Azzurro  della  magna  (azurite), 
azzurro  oltre  marin®  (ultramarine). 

Black. — A soft  black  stone.  Black  made  of 
the  tendrils  of  young  shoots  of  the  vine.  Black 
made  of  the  skins  of  almonds,  or  the  kernels  of 
peaches.  Lamp  black. 

Let  us  take  these  pigments  in  order,  and 
consider  them  one  by  one. 
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Sinofiia. — This  is  one  of  the  many  names 
under  which  red  ochres  are  mentioned,  whether 
native  or  prepared  by  roasting  yellow  ochres. 
They  have  been  used  from  the  earliest  times, 
and  are  perfectly  reliable  for  all  kinds  of  work. 
There  is  no  need  to  dwell  longer  on  them. 

Cinabrese. — This  pigment  is  described  by 
Cennino  as  being  a mixture  of  red  ochre  with 
chalk.  This  is  very  commonly  done  now  in 
order  to  prepare  a bright  red,  and  is  a perfectly 
harmless  practice. 

Cinnabar  ( vermilion ). — This  pigment  is 
known  in  two  forms,  native  and  artificial. 
Cinnabar,  or  sulphide  of  mercury,  is  one  of 
the  commonest  ores  of  that  metal,  and  is 
occasionally  found  in  pieces  of  a fine  red 
colour  when  ground.  Probably  it  was  first 
used  in  this  form.  A much  finer  pigment  is, 
however,  obtained  by  subliming  sulphur  and 
mercury  in  a covered  crucible,  when  the 
cinnabar  is  found  at  the  top  in  crystalline 
masses.  This  method  of  preparation  must 
have  been  known  from  very  early  times. 

The  preparation  of  mercury  is  described  by 
Theophrastus,  300  B.C.,  and  the  early 

alchemists,  such  as  Geber,  were  familiar  with 
many  of  the  compounds  of  mercury,  so  that 
there  can  be  little  doubt  that  they  were  also 
familiar  with  the  artificial  preparation  of 
vermilion. 

The  oldest  of  the  MSS.  on  the  preparation  of 
pigments,  that  of  Theophilus,  supposed  to  be 
of  the  12th  century,  describes  the  preparation 
of  artificial  vermilion ; and  similar  recipes 
occur  repeatedly  in  MSS.  of  later  dates.  Re- 
turning again  to  Cennino,  there  can  be  no 
doubt  that  the  vermilion  he  refers  to  is  arti- 
ficial. He  says  : — “ This  colour  is  produced 
by  alchemy,  performed  in  an  alembic.  . . You 
may  find  many  recipes,  especially  among  the 
friars.  . . Always  purchase  whole  cinnabar.  . . 
That  which  is  convex  on  the  top,  and  covered 
with  needle-shaped  filaments,  is  the  best.”  It 
has  been  suggested  more  than  once  that  the 
old  masters  used  the  native  cinnabar,  but,  on 
the  whole,  the  evidence  is,  I think,  against  this 
view.  Evidently  Cennino,  at  any  rate,  was 
familiar  with  the  artificial  variety. 

No  people  have  been  more  famous  than  the 
Chinese  tor  the  preparation  of  vermilion,  and 
they  still  have  a deservedly  high  reputation  for 
it.  It  seems  to  have  been  used  by  them,  from 
very  early  times,  as  a royal  colour ; and  we 
find,  according  to  Marco  Polo,  that  the  paper 
currency  of  Kublai  Khan  was  stamped  with  the 
royal  signature  in  vermilion.  This  remains 
the  custom  to  the  present  day  in  China.  The 


Chinese  prepare  the  vermilion  now  by  sub- 
liming sulphur  and  mercury,  and  then  grind- 
ing, washing,  and  floating  over.  According 
to  an  account  published  recently  in  the 
Chemical  News,  the  vermilion  is  suspended 
in  water  containing  a little  size.  In  this  it 
settles  slowly,  and  the  top  layer  is  then 
removed.  I have  examined  many  samples  of 
vermilion  from  China.  It  is  a little  difficult  to 
get  the  genuine  article,  as  most  of  that  sent  in 
here  is  merely  European  vermilion  repacked  in 
Chinese  paper.  The  real  article  is  unmis- 
takable. It  is  not  quite  so  bright  as  English 
vermilion,  but  is  of  a finer  and  softer  colour, 
and  is  much  more  finely  ground,  being  as  soft 
as  silk  between  the  fingers.  On  subliming  it, 
an  ash  is  left,  weighing  from  *i  to  *05  percent., 
or  even  less,  of  the  whole.  The  ash  is  brown, 
and  is  apparently  a trace  of  oxide  of  iron. 

Unfortunately,  English  vermilion  makers 
have  departed  from  the  ways  of  their  fore- 
fathers. They  prepare  a product  by  heating 
the  black  sulphide  of  mercury  with  strong 
caustic  potash,  and  the  product  is  seldom  free 
from  alkali  and  alkaline  sulphides. 

Chinese  vermilion  may  be  safely  mixed 
with  white  lead.  I know  a sample  so  mixed 
which  has  remained  unchanged  for  40  years.  I 
should  not  like  to  try  the  same  experiment 
with  many  of  the  vermilions  made  here. 

You  will  ask,  is  vermilion  a permanent  colour 
when  properly  prepared  ? This  question  is 
somewhat  difficult  to  answer,  but  I will  give 
you  my  view  of  the  matter. 

In  the  first  place,  let  us  consider  the  facts 
before  us.  Vermilion  is  a sulphide  of  mercury. 
Now  this  sulphide  can  exist  in  two  varieties, 
the  red  or  vermilion  and  a black  sulphide. 
We  can  pass  from  the  black  to  the  red  sul- 
phide. We  can  also,  unfortunately,  pass  very 
easily  from  the  red  to  the  black  sulphide.  If 
Chinese  vermilion  (that  is  practically  the  same 
article  as  Cennino  describes)  is  ground  in 
oil,  painted  out,  and  exposed  to  sunlight  in  a 
south  window,  it  burns  black  i?i  a few  mojiths. 
This  agrees  with  Cennino’s  statement : — 
“ But  remember  that  vermilion  is  not  durable 
when  exposed  to  the  air ; it  is  more  lasting 
on  pictures  than  on  walls,  because,  by  long 
exposure  to  the  air,  it  becomes  black  when 
applied  to  walls.” 

Evidently,  then,  Cennino  distrusted  this  pig- 
ment, though  I venture  to  differ  with  his  reason 
for  doing  so.  We  know  of  too  many  pigments 
that  are  affected  by  air  or  moisture.  The  case 
of  vermilion  seems  to  be  different  from  these. 
No  chemical  change  is  needed.  The  action 
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of  the  sun’s  rays  alone  seems  to  re-arrange 
the  molecules  into  the  black  variety.  In  the 
'experiments  on  water-colours  made  by  Captain 
Abney  and  Professor  Russell,  it  was  proved 
that,  while  many  so-called  fugitive  colours  were 
permanent  in  dry  hydrogen,  this  did  not  save 
vermilion  from  turning  black. 

Now,  let  us  look  at  the  evidence  on  the  other 
side.  I have  already  mentioned  the  experiment 
withvermilioninMr.  Holman  Hunt’s  studio.  But 
vve  can  get  other  examples.  There  are  many 
■reds  in  the  National  Gallery  that  can  only  be 
produced  by  vermilion.  Among  others,  look 
at  the  red  in  the  “ Rape  of  Helen,”  Benozzo 
Gozzoli,  1420 — 1498  (591). 

How,  then,  are  these  apparently  contra- 
dictory facts  to  be  reconciled  ? If  we  accept 
the  theory  put  forward  by  Abney  and  Russell, 
that  the  rate  of  destruction  of  a pigment  is  a 
function  of  the  amount  of  light  falling  on  it, 
and  that,  consequently,  a feeble  light  for  ioo 
years  produces  the  same  effect  as  a strong 
light  for  one  year,  we  cannot  reconcile  these 
facts.  But  this  opinion  of  theirs  has  not  been 
accepted  by  the  best  authorities,  such  as  Prof. 
Church ; nor  does  it  agree  with  the  experience 
of  chemists  in  other  directions.  Let  us  take, 
as  an  example,  the  action  of  heat  in  assisting 
chemical  change.  There  are  some  changes 
which  take  place  at  a gradually  accelerating 
rate,  as  the  temperature  is  raised,  but  there 
are  others  which  do  not  begin  until  a certain 
temperature  is  passed.  My  own  opinion  is, 
that  vermilion  is  a case  of  this  kind ; that  it 
does  not  change  in  the  diffused  light  of  a 
room,  but  is  quickly  altered  by  direct  sunlight. 
In  this  way  only  can  I account  for  the  facts 
before  us.  Under  proper  conditions,  then, 
vermilion,  properly  made,  is,  I believe,  a 
reliable  pigment,  and  may  be  safely  used. 
European  vermilions,  unless  carefully  washed 
with  weak  acid,  and  then  with  water,  are  not 
reliable.  In  this  way  70  per  cent,  of  the  ash 
is  removed. 

Minium  or  Red  Lead. — This  pigment,  pre- 
pared by  the  careful  roasting  of  litharge,  has 
been  long  known.  It  is  described  by  Pliny, 
and,  according  to  this  authority,  was  discovered 
320  B.c.  There  can  be  no  doubt  that  this 
pigment  has  been  much  used  in  the  past,  and 
it  is  still  very  largely  used  for  house-painters’ 
work.  It  is,  however,  very  rarely  used  by 
artists,  as  it  has  fallen  completely  into  dis- 
credit. To  my  mind  there  is  no  more  beautiful 
red,  and  I think  it  is  a great  loss  to  the  palette. 
Two  reasons  for  not  using  it  are  usually  given. 
One,  that  it  tends,  like  all  lead  pigments,  to 


blacken  in  impure  air.  The  other  that  it  is 
actually  decomposed  by  daylight,  returning  to 
the  dull  brownish-yellow  litharge.  It  is  of 
interest  here  to  note  what  Cennino  Cennini 
says  of  it : — “ This  pigment  is  only  proper  to 
be  used  in  pictures  ; for  if  it  be  used  on  walls, 
on  exposure  to  the  air,  it  suddenly  becomes 
black,  and  loses  its  colour.”  It  used  to  be 
customary  to  wash  it  before  use  with  wine  and 
water.  One  curious  recipe  for  preserving 
minium  is  given  by  De  Mayerne,  a physician  in 
the  Court  of  Charles  I.,  to  whom  I shall 
have  to  refer  more  than  once  in  my  next  lec- 
ture. He  advises  washing  it  repeatedly  with 
vinegar.  More  than  one  reference  shows  that 
it  was  not  considered  a very  safe  pigment.  It 
was  prepared  by  roasting  white  lead.  It  is 
now,  I believe,  usually  prepared  from  litharge. 

No  doubt  the  minium  prepared  from  white  lead 
would  be  a finer  pigment.  I have  not  made 
any  experiments  with  it  myself,  but  I propose 
doing  so,  as  I doubt  if  it  is  rightly  condemned, 
and  its  beauty  makes  it  well  worth  reintroduc- 
ing to  the  notice  of  artists. 

Amatisto. — There  seems  to  be  considerable 
doubt  as  to  the  nature  of  the  pigment  so  called 
by  Cennino  Cennini.  He  says  it  is  a natural 
colour,  and  is  produced  from  a hard  firm  stone 
from  which  burnishing  tools  can  be  made.  It 
is  a purple  colour,  and  is  probably  a variety  of 
haematite.  (Mrs.  Merrifield  seems  to  think  it 
may  have  been  native  cinnabar.)  One  curious 
point  is  that  Cennino  says  it  is  the  colour  that 
cardinals  use.  “ The  cardinals  had  the  red  hat 
by  a decree  of  the  Council  of  Lyons,  held  in 
1245  by  Innocent  IV.  They  did  not  adopt  the 
red  dress  till  1464,  that  is  under  the  pontificate 
of  Paul  II ; therefore  at  the  period  when 
Cennino  was  living  they  still  wore  the  purple 
colour”  (Tambroni). 

Dragon' s Blood.— I have  already  referred  to 
this  resin  in  the  first  lecture.  It  is  mentioned  1 
by  Pliny,  and  is  the  resin  obtained  from  the 
calamus  palm.  ( Pterocarfius  Draco.  Lin- 

naeus.) Dragon  tree.  Cennino  says  of  this 
pigment,  “ Let  it  alone ; it  will  never  do  you  I 
much  credit.” 

Lake , which  comes  next  in  order,  I shall  I 
treat  of  at  the  end. 

Yellow  ochre. — Nothing  need  be  said  about  j, 
this  pigment.  A natural  earth,  it  has  been 
used  from  the  earliest  times,  and  is  absolutely 
permanent.  Cennino  describes  a very  fine  i 
variety  he  found  near  Casole. 

Giallormo. — The  history  and  nature  of  this  1 
pigment  is  somewhat  obscure.  Cennino  dis-  , 
tinctly  states  that  it  is  a volcanic  product.  He  1 
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states  that  it  is  not  a brilliant  yellow  though 
brighter  than  ochre,  and  never  makes  bright 
greens.  Mrs.  Merrifield  considers  that  several 
pigments  were  included  under  this  name.  I 
cannot  do  better  than  quote  her  summing  up  of 
this  matter. 

1.  “A  native  mineral  yellow  pigment,!  known  by 
the  name  of  giallolino , giallolino  di  Napoli,  jaune  de 
Naples , luteolum  Napolitanum .” 

This  is  doubtless  the  yellow  referred  to  by 
Cennino.  All  trace  of  it  seems  to  be  lost, 
though  probably  a proper  search  in  a volcanic 
district  would  lead  to  its  discovery. 

2.  “ An  artificial  pigment  which  was  composed  of 
the  yellow  protoxide  of  lead,  and  which  was  called 
giallolino , giallolino  fino , giallolino  di  fornace  di 
fiandt'a,  luteolum  Belgicum genuli  (the  last  is  a Spanish 
term),  and  massicot , of  which  there  were  two  varie- 
ties, namely,  the  golden  or  yellow,  and  the  white  or 
pale  massicot .” 

This  pigment  can  be  prepared  by  gently 
roasting  white  lead.  It  is  now  known  as 
Turner’s  yellow.  It  is  apt  to  turn  black,  like 
all  lead  pigments,  the  fault  of  our  towns,  not  of 
themselves. 

“3.  An  artificial  pigment  made  at  Venice,  com- 
posed of  giallolino  fino  and  a certain  kind  of  giallo 
di  vetro , or  vitreous  yellow,  for  which  a recipe  is  given 
in  theBolognese  MS. in  the  Venetian  dialect,  and  which 
appears  to  have  been  the  Hornaza  of  the  Spaniards.” 

This  recipe  is  worth  quoting,  and  is  as 
follows  : — - 

“ To  make  yellow  glass  for  paternosters  or  beads  : 
— Take  of  lead  1 lb.,  of  tin  2 lb.  ; melt  and  calcine 
them,  and  make  glass  for  paternosters. 

“ To  make  giallolino  for  painting  : — Take  2 lb.  of 
this  calcined  lead  and  tin,  that  is,  2 lb.  of  this  glass 
for  paternosters,  2^1b.  of  minium,  and  |lb.  of  sand 
pounded  very  fine  ; put  it  into  a furnace  and  let  it 
tine  itself,  and  the  colour  will  be  perfect.”* 

This  pigment  must  have  been  a yellow  lead 
frit.  Probably  effective  on  fresco  walls,  but 
of  little  or  no  use  in  oil.  Mrs.  Merrifield  then 
goes  on  : — 

“I  consider  it  established  that  they  used  two  kinds 
| of  Naples  yellow,  namely, — 

“ 1.  A native  mineral  pigment  found  in  the 
I neighbourhood  of  volcanoes,  the  nature  of  which  is 
not  accurately  known,  and  which  was  called 
I * giallolino  di  Napoli,’  and  ‘jaune  de  Naples,’  and 
| which  is  synonymous  with  the  first  kind  of  giallolino 
j above  mentioned. 

“2.  An  artificial  pigment  now  in  use  (?)  com- 


*  MS.  of  the  15th  century  in  the  library  of  the  R.  R. 
Canonica  Regolari,  in  the  Convent  of  the  St.  Salvatore  in 
Bologna. 


posed  of  the  oxides  of  lead  and  antimony,  called 
‘giallo  di  Napoli,’  ‘jaune  de  Naples,’  and  Naples 
yellow,  and  which  was  not  known  to  the  old  Italian 
artists.” 

Apparently  the  manufacture  of  the  more 
modern  artificial  Naples  yellowhas  now  ceased. 
I failed  to  find  either  that  it  was  made  or  that 
anyone  had  ever  heard  of  its  being  made  in 
Naples.  The  manufacture  has  long  ceased 
apparently.  The  colour  now  sold  as  Naples 
yellow  is,  I understand,  usually  a mixture  of 
yellows.  One  sample  I examined  was  massicot 
pure  and  simple.  A fine  yellow  can  be  made 
fioin  lead  and  antimony,  and  I have  some 
here  which  I have  made  myself.  Possibly  a 
search  on  Mount  Vesuvius  might  result  in  the 
rediscovery  of  the  original  Naples  yellow. 

Orpiment  or  Auripigmentum. — This  sul- 
phide of  arsenic  exists  both  as  a natural  and 
artificial  pigment.  The  natural  sulphide  is 
found  in  volcanic  districts.  It  has  not  been 
found  in  any  of  the  ancient  Greek  or 
Roman  paintings.  Cennino  says  it  is  unfit  for 
use  in  distemper,  because  it  turns  black. 
Cennino  mentions  it  as  being  an  artificial  pig- 
ment. It  was  known  and  used  through  the 
best  periods  of  art,  but  always  with  special 
precautions,  as  being  liable  to  change  and  to 
attack  other  pigments. 

Cornelius  Jansen  says,  “ Orpiment  will  ly 
fayre  on  any  colour  except  verdegris,  but  no 
colour  can  ly  fayre  on  him ; he  kills  them  all.” 

De  Mayerne,  speaking  of  Vandyck,  says  : — 
“ He  makes  use  of  orpiment,  which  is  the  finest 
yellow  that  is  to  be  found,  but  it  dries  very 
slowly,  and,  when  mixed  with  other  colours, 
it  destroys  them.  In  order  to  make  it  dry,  a 
little  ground  glass  should  be  mixed  with  it. 
In  making  use  of  it,  it  should  be  applied  by 
itself,  the  drapery  (for  which  alone  it  is  fit) 
having  been  prepared  with  other  yellows. 
Upon  them,  when  dry,  the  lights  should  be 
painted  with  orpiment ; your  work  will  then  be 
in  the  highest  degree  beautiful.” 

This  addition  of  powdered  glass  is  advised 
by  Cennino  for  another  reason.  It  will  be 
noted,  from  these  accounts,  that  it  does  not 
seem  liable  to  alter  in  itself,  but  to  act  on 
other  colours.  If  it  was  liable  to  change,  it 
would  beadvisable to  use  somedifferent  medium 
than  oil.  There  can  be  no  objection  apparently 
to  using  it  in  the  way  stated,  but  it  would  not 
be  safe  to  put  it  into  the  hands  of  a modern 
artist,  as  he  would  probably  mix  it  too  freely 
with  other  colours.  The  reason  for  not  paint- 
ing it  over  with  verdigris  will  be  given  when  we 
come  to  that  pigment. 
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This  pigment,  prepared  by  heating  gently 
orpiment,  has  similar  properties,  and  must  be 
used  with  the  same  precautions. 

Zafferrano  ( Saffron). — Cennino  recom- 
mends preparing  this  colour  by  putting  the 
saffron  in  a bag  and  rubbing  it  down  with  lye. 
He  says  it  is  good  for  staining  linen  or  paper, 
and  it  makes  a beautiful  green  with  verdigris, 
but  must  not  be  exposed  to  the  air.  This  is  of 
course  a very  fugitive  colour,  and  was  probably 
only  used  for  temporary  purposes.  Saffron  has 
already  been  mentioned  as  suitable  for  colour- 
ing varnishes. 

Arzica. — Cennino  says  that  this  pigment  is 
not  durable  when  exposed  to  the  air,  and  is  not 
tobeusedon  walls.  According  to  the  Bolognese 
MS.,  it  is  a lake  prepared  from  weld  (wild 
mignonette).  It  is  probably  the  most  perma- 
nent of  the  yellow  lakes.  When  used  for  dye- 
ing, weld  yields  a very  beautiful  yellow,  which 
stands  exposure  to  sunlight  remarkably  well, 
and  is  probably  the  most  permanent  yellow  dye. 

It  is  used  by  William  Morris  for  his  tapestry 
work.  At  the  same  time  the  yellows  in  the  old 
tapestries  do  not  seem  to  bear  exposure  and 
time  so  well  as  the  reds  and  blues.  In  many 
cases  they  are  almost  completely  gone.  So 
that  Cennino’ s judgment  of  this  pigment  is 
probably  correct. 

This  completes  the  list  of  yellow  pigments 
mentioned  by  Cennino  Cennini.  He  has,  how- 
ever, omitted  one  of  the  first  importance  from  the 
list,  to  which  he  devotes  a great  part  of  his  book, 
namely,  gold.  He  describes  elsewhere  the 
grinding  up  of  gold  leaf  for  use  in  miniature 
painting,  and  as  his  panels  are  laid  on  with 
gold,  he  depends  on  it  for  many  of  his  effects. 
The  use  of  gold  as  a yellow  pigment,  however, 
apart  from  decorative  work,  is  not  common,  as 
far  as  my  experience  goes.  It  is,  however, 
used  by  Holbein,  the  process  being  appar- 
ently to  lay  on  the  gold,  and  then  glaze 
with  dull  yellow  up  to  the  high  lights,  just 
allowing  the  gold  to  show  through  at  the  high 
lights.  Another  remarkable  instance  is  the 
famous  rainbow  portrait  of  Queen  Elizabeth. 
The  inner  lining  of  the  robe  is  a rich  yellow. 
The  high  lights  are  given  by  means  of  gold. 

Those  who  have  not  tried  do  not  know  what  a 
wonderfully  rich  effect  can  be  produced  by  the 
glazing  over  gold  of  transparent  pigments. 

Verde  Terra  ( Terra  Verte). — There  is  no 
need  to  say  anything  about  this  natural  earth. 
Like  the  ochres,  it  is  useful  and  absolutely 
reliable,  and  always  has  and  always  will  be 
used.  Cennino  says  that  it  may  be  used 


instead  of  bole  for  preparing  the  surface  for 
the  gold. 

Verde  Azzurro. — Cennino  says  that  this 
green  is  prepared  from  Azzurro  della  Magna. 

He  also  states  that  it  must  not  be  ground  too 
fine,  as  it  loses  its  colour.  According  to  Mrs. 
Merrifield,  however,  Verde  Azzurro  is  a native 
copper  carbonate,  similar  to  green  bice. 
Cennino’s  description  certainly  suggests  a 
frit  of  some  kind,  as  the  frits  are  spoilt  by  too 
fine  grinding.  It  is  not  impossible  that  the 
azzurro  della  magna£(blue  copper  ore)  was 
converted  into  a green  pigment  artificially. 
There  can  be  no  doubt,  however,  that  green  1 
copper  ores  were  known  and  used  as  pigments. 

I shall,  however,  discuss  this  point  at  greater 
length  when  I come  to  the  copper  blues. 

Verderame  (Verdigris).— Of  this  pigment 
Cennino  says  it  is  good  in  pictures  tempered 
with  glue,  but  must  be  never  mixed  with  white  I 
lead.  He  also  says  it  is  improved  in  colour  by  I 
grinding  with  vinegar,  but  is  not  durable. 

This  pigment  was  largely  used  apparentlv 
both  by  the  Italian  and  Flemish  painters.  It  I 
was  prepared  by  exposing  plates  of  copper  to  I 
the  action  of  acetic  acid  vapour,  and  it  is  a sub-  j 
acetate  of  copper.  A finer  preparation  was  I 
made  by  dissolving  it  in  vinegar,  and  letting  it  I 
crystallise  out.  This  preparation  was  known  I 
as  verde  eterno.  It  is  a very  transparent  blue  | 
green,  and  was  used  to  glaze  over  other  colours-  I 
A drapery,  for  instance,  painted  in  yellow  and  I 
glazed  with  verdigris,  would  be  of  a fine  green.  I 
I have  tried  to  illustrate  this  hue,  but  not  alto-  I 
gether  successfully.  It  is  possible,  however, 
that  the  verdigris  is  somewhat  at  fault.  The  I 
green  is,  however,  a fine  one,  especially  as  no-  | 
yellow  brighter  then  ochre  is  used  in  the  solid 
painting.  Verdigris  is  perhaps  the  most  in-  I 
teresting  of  all  the  pigments  used  by  the  old  J 
masters,  as  we  know  it  to  turn  black  and  to  in- 
vade and  destroy  other  colours.  Its  success-  I 
ful  use  by  them,  therefore,  is  little  short  of  I 
marvellous.  I will  treat  of  this,  however,  at  j 
some  length  when  the  mediums  used  by  the  J 
old  masters  come  under  discussion,  and  it  will  j 
be  our  most  interesting  example  of  what  can  be  1 
done  by  the  right  selection  of  a medium. 

Bianco  Sangiouanni  ( Whitening ). — This  j 
is  merely  whitening,  or  chalk,  and  is  recom-  || 
mended  for  fresco  work  by  Cennino  Cennini.  i 
His  method  of  preparation  is,  however,  a j 
beautiful  one,  He  takes  slacked  lime,  and 
mixing  it  with  water,  keeps  it  for  eight  days, ; J 
changing  the  water  every  day.  He  then  makes  1 1 
it  into  small  cakes,  and  lets  them  dry  in  the 
sun.  As  he  says,  the  older  they  are  (that  is,  j j 
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the  more  complete  they  change  back  into  car- 
bonate) the  whiter  they  become. 

Biacca  f White  Lead). — Cennino  says  that 
it  must  not  be  used  for  fresco,  as  it  turns  black, 
but  may  be  used  on  pictures.  This  pigment 
was  apparently  known  to  the  ancients,  though 
not  used  on  walls.  It  always  has  been,  and 
still  is  prepared  (some  of  it)  in  the  same  way, 
by  the  action  of  vinegar  vapour  on  metallic 
lead  ; a process  popularly  known  as  the  Dutch 
process.  There  is  no  reason  to  suppose  that 
the  pigment  made  now  by  this  process 
differs  in  any  way  from  that  used  by  the  old 
masters.  It  is  absolutely  essential  for  oil 
painting.  It  may  be  as  well  to  explain  here, 
and  now,  certain  points  about  this  pigment 
which  seem  to  be  not  clearly  understood  by 
artists. 

In  the  first  place  it  is  necessary  to  under- 
stand that  stack  lead,  as  I shall  call  it,  that  is 
white  lead  made  by  the  action  of  acetic  acid 
vapour  on  lead  plates,  contains  two  substances, 
one  known  as  carbonate  the  other  hydrate  of 
lead,  and  it  owes  its  peculiar  properties  to  the 
intimate  union  in  the  right  proportion  of  these 
two.  One  of  the  most  important  of  these 
properties  is  its  power  of  combining  with  the 
oil,  to  form  what  is  known  as  a lead  soap,  thus 
forming  a leathery  substance  of  great  dura- 
bility. All  the  so-called  permanent  whites  do 
not  do  this,  and,  consequently,  remain  merely 
a mixture  of  particles  of  pigment  with  the  oil. 
Furthermore,  a great  deal  of  white  lead  is 
made  now  by  a precipitation  process.  It  is 
whiter  than  stack  lead,  and  therefore  preferred 
by  artists ; but  it  does  not  combine  with  the 
oil,  as  stack  lead  does,  and  is  not  so  reliable. 
A mixture  of  the  two  is  also  sold,  which  is 
fairly  satisfactory,  I think. 

Now,  to  illustrate  what  I mean  by  this  com- 
bining with  the  oil,  I will  describe  an  experi- 
ment made  by  a manufacturer  of  whites.  He 
coated  some  pieces  of  canvas  with  different 
whites,  such  as  patent  white,  precipitated 
white  lead,  and  so  on,  and  fixed  them  up  on  a 
: roof,  where  they  would  flap  about  in  the  wind, 
j and  get  all  the  weather  going.  The  stack 
lead  canvas  was  not  affected  by  this  treatment, 
but  the  other  whites  cracked  and  dusted  off. 

, I am  now  repeating  this  experiment,  as  I think 
i it  a very  important  one.  Whatever  may  be  the 
result,  there  can  be  no  doubt  that  stack  lead 
was  used  by  the  old  masters. 

To  go  on  to  another  point — the  darkening  of 
white  lead.  In  impure  air,  containing  certain 
compounds  of  sulphur,  white  lead  turns  to  an 
unpleasant  brown.  If,  however,  it  is  then 


exposed  to  sunlight,  it  quickly  recovers  again 
and  returns  to  its  original  white. 

Besides  this  action,  if  kept  in  the  dark  it 
becomes  of  a yellow  colour,  not  disagreeable. 
This  is  quite  different  from  the  effect  of  sulphu- 
retted hydrogen,  but  can  also  be  removed  by 
exposure  to  sunlight. 

The  ease  with  which  white  lead  is  thus 
restored  has  not,  I think,  been  allowed  for 
sufficiently  in  considering  its  instability  as  a 
pigment. 

Azzurro  della  Magna. — Cennino  says  of 
this  blue  that  it  may  be  used  in  fresco. 
According  to  Mrs.  Merrifield,  it  is  a blue 
copper  ore.  Cennino  says  that  it  is  found  in 
the  veins  of  silver  mines,  and  that  it  comes 
from  Germany  and  from  Greece.  There  was, 
probably,  no  blue  more  universally  used  than 
this  during  the  best  periods  of  Italian  Art.  It 
is  repeatedly  referred  to,  and  Professor 
Branchi,  of  Pisa,  has  found  it  in  many  old 
pictures  and  frescoes.  I do  not  doubt  that 
blue  often  seen  on  the  walls  of  our  cathedrals, 
where  a little  of  the  old  colouring  remains,  is 
this  copper  ore.  It  is  true  that  the  original 
preparation  of  copper  blues  seems  to  have 
come  in  also  very  early,  and  it  is  difficult, 
therefore,  to  say  which  may  have  been  used  in 
any  particular  case.  I will  not  trouble  you 
with  all  the  information  collected  on  this  point. 
With  reference  to  the  use  of  copper  blues  in 
painting,  however,  a few  remarks  are  neces- 
sary. In  the  first  place,  it  seems  to  have  been 
the  practice  to  lay  on  this  blue  with  size  and 
not  with  oil,  the  opinion  being  that  in  oil  it 
turned  green.  Whether  this  is  so  or  not  is 
deserving  of  an  experiment.  In  order  to  be 
able  to  use  size  in  an  oil  painting,  the  oil  sur- 
face was  rubbed  with  a little  garlic.  In  this 
way  a sticky  surface  was  formed  on  which  the 
size  can  grip.  The  use  of  size  in  this  way  is 
undoubted,  and  has  been  found  in  restoring 
some  ancient  pictures.  Doubtless,  also,  the 
blue  would  be  laid  on  with  certaiji  varnishes, 
but  this  point  must  be  left  in  the  meantime. 
After  laying  on  with  size  it  was  varnished  over 
in  many  cases. 

In  fresco,  of  course,  these  difficulties  would 
not  present  themselves.  Copper  blue  and 
green  have  fallen  into  great  discredit  in 
modern  times,  and  I propose  to  consider  here 
shortly  how  far  this  is  justifiable. 

In  the  first  place,  their  use  in  oil  seems  to 
have  been  always  objected  to,  certain  var- 
nishes or  size  being  used.  But  if  used  with 
size  or  in  fresco  there  seems  to  be  no  reason  to 
doubt  their  durability  in  pure  air.  Copper  tends. 
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under  certain  conditions,  to  oxidise  and  car- 
bonate into  blues  and  greens,  as  is  seen 
on  old  bronze.  This  is  the  final  product 
from  exposure  to  damp  and  air,  and  doubtless 
a stable  one.  The  fact  of  similar  colours 
being  found  in  copper  ores,  confirms  the  view 
that  copper  blues  and  green,  at  any  rate  of 
native  origin,  should  be  stable  compounds. 

Can  they  then  be  recommended  for  use  now 
in  fresco  painting.  I fear  not,  and  because  of 
our  old  enemy,  sulphur.  In  the  pure  air  of  a 
country  church,  where  gas  has  never  been 
heard  of,  I would  not  fear  to  use  them,  but 
they  are,  I consider,  more  susceptible  even  than 
white  lead,  and  for  this  reason.  White  lead  is 
easily  restored,  at  least  in  oil,  by  exposure  to 
sunlight.  Copper,  I believe,  will  be  found  not 
to  recover  in  the  same  way.  It  will  gradually 
blacken  without  recovery.  Consequently  the 
re-introduction  of  copper  ores  for  fresco  work 
cannot,  I fear,  be  recommended. 

There  was  another  very  interesting  copper 
pigment  known  from  the  earliest  times,  which  is 
not  mentioned  by  Cennino  Cennini,  and  which 
was  known  as  smalt.  The  modern  smalt  is  a 
cobalt  blue,  which  is  wanting  in  durability, 
though  it  would  doubtless  be  easily  prepared 
so  as  to  be  absolutely  permanent.  The  old 
smalto,  smalt,  and  the  artists’  cobalt  blue,  all 
belong  to  the  same  class  of  pigments,  that  is, 
they  are  rough  glasses,  or  frits  as  they  are 
called.  The  modern  smalt  is  so  composed 
that  it  decomposes  very  easily.  Now  two  sub- 
stances can  be  used  to  colour  these  frits,  cobalt 
and  copper.  How  far  back  the  use  of  cobalt 
goes  for  this  purpose  does  not  matter  at  pre- 
sent. The  use  of  copper  from  very  early  times 
is  well  known.  These  copper  frits  were  largely 
used  by  the  Egyptians,  and  they  seem  to  have 
been  famous  for  their  preparation.  Sir  Hum- 
phry Davy  analysed  a lump  of  this  copper  frit 
from  Pompeii,  and  found  its  composition  to  be 
— carbonate  of  soda  15,  silica  20,  copper  3. 

Vitruvius  says  (vii.  n.)mix  copper  filings, 
alkali,  and  finely  ground  sand,  make  into  balls 
with  water,  and  fuse  in  a glass  furnace. 

An  interesting  paper  in  the  Comjtes  Rendus , 
No.  108,  was  published  a short  time  ago  by 
F.  Fouqu6  on  this  Egyptian  blue.  It  is  too 
long  to  quote  here. 

Professor  Russell  has  made  many  experi- 
ments on  it,  and  I have  here  some  of  his  pre- 
parations. The  interesting  result  of  his  work  is, 
that  he  has  produced  a whole  series  of  shades 
from  purple  to  green.  The  knowledge  of  this 
preparation  must  be  very  old,  as  the  streak  of 
green  colour  on  the  fragment  of  coffin  lid  given 


me  by  Prof.  Middleton  was  evidently  a frit.  It 
consisted  ofsome  transparent  green  fragments, 
and  was  unaffected  by  the  reagents  that  would 
have  at  once  changed  a copper  ore.  As  this 
lid  was  about  1500  B.C.,  the  use  of  these  frits 
is  taken  back  to  a very  early  period. 

They  are  quite  useless  in  oil,  as  fine  grinding 
immediately  destroys  their  beauty,  but  are,  I 
believe,  especially  applicable  to  fresco  work. 
I know  of  no  blue  at  present  in  the  market 
which  can  be  safely  recommended  for  fresco- 
painting,  and  I think  that  these  blues  might  well 
be  revived  for  this  purpose.  The  manufacture 
of  a cobalt  frit  or  common  smalt  might  well  be 
improved,  so  as  to  make  a reliable  pigment 
of  it. 

Azzuro  Oltre  Marino  ( Ultramarine ). — 
We  now  come  to  the  most  famous  of  all  blues, 
real  ultramarine,  prepared  from  lapis-lazuli. 
Cennini  says,  “ Ultramarine  is  a colour  more 
noble,  beautiful,  and  perfect  than  any  other 
colour  ; and  its  good  qualities  exceed  anything 
we  can  say  in  its  favour.”  The  utmost  pains- 
used  to  be  taken  with  its  preparation  from  the 
stone,  and  it  was  always  very  expensive.  Cer- 
tain monasteries  were  famous  for  preparing  it, 
and  supplied  it  to  the  artists  they  employed 
and  many  stories  are  told  of  their  stingy  ways 
with  this  colour,  and  how  they  suspected  the 
artists  of  stealing  it,  and  so  on.  It  is  still 
prepared,  but  has  been  replaced  by  the 
artificial  ultramarines.  These  are  similar  in 
chemical  composition,  and  very  beautiful,  and 
the  best  qualities  seem  durable.  But  it  is 
very  questionable  if  they  equal  in  any  way  the 
real  article.  I quote  in  full  Cennini’s  descrip- 
tion of  the  method  of  preparing  this  colour.  It 
is  very  similar  to  the  recipes  given  in  other 
MSS. 

“ Chap.  62. — Of  the  nature  of  azzurro  oltre  marino- 
[ ultramarine  blue~\ , and  how  it  is  prepared. 

“ Ultramarine  blue  is  a colour  more  noble,  beauti- 
ful, and  perfect  than  any  other  colour,  and  its  good 
qualities  exceed  anything  we  can  say  in  its  favour. 
On  account  of  its  great  excellence,  I shall  speak  of  it 
at  length,  and  give  you  full  directions  for  preparing 
it ; and  you  must  pay  great  attention  to  them, 
for  they  will  bring  you  honour,  and  be  of  much 
service  to  you.  And  with  this  colour  and  gold 
(which  are  the  great  ornaments  of  our  art)  you  may 
produce  the  finest  effects.  First  take  some  lapis- 
lazzari ; and  if  you  would  know  how  to  distinguish 
the  best  stones,  take  those  which  contain  most  of  the 
blue  colour,  for  there  is  mixed  with  it  what  is  little 
better  than  ashes.  That  which  contains  least  of  these 
ashes  is  the  best.  But  be  careful  that  you  do  not  mis- 
take for  it  azzuro  della  magna,  which  is  as  beautiful 


January  8,  1892.] 


JOURNAL  Of  THE  SOCIETY  OF  ARTS . 


T57 


to  the  eye  as  enamel.  Pound  it  in  a covered  bronze 
mortar,  that  the  powder  may  not  fly  away ; then 
put  it  on  your  slab  of  porphyry,  and  grind  it 
without  water ; afterwards  take  a covered  strainer, 
like  that  used  by  the  apothecaries  for  sifting  spices, 
and  pound  again  as  much  as  is  required.  But  bear  in 
mind  that,  although  the  ultramarine  becomes  finer 
the  longer  it  is  ground,  yet  the  colour  is  neither  so 
rich  nor  so  deep ; and  that  the  fine  sort  is  fit  for 
miniature-painters,  and  for  draperies  inclining  to 
white.  When  the  powder  is  prepared,  procure  from 
the  apothecary’s  six  ounces  of  resin  of  the  pine, 
three  ounces  of  glue  ( mastrice ),  and  three  ounces  of 
new  wax  to  each  pound  of  lapis  lazzari.  Put  all 
these  ingredients  into  a new  pipkin,  and  melt  them 
together.  Then  strain  them  through  a piece  of 
linen  into  a glazed  basin,  add  to  the  mixture  a pound 
of  the  powder  of  lapis  lazzari,  mix  it  all  well  together 
into  a paste.  And  that  you  may  be  able  to  handle 
the  paste,  keep  your  hands  always  well  anointed 
with  linseed-oil.  This  paste  must  be  kept  at  least 
three  days  and  three  nights,  and  must  be  stirred  a 
little  every  day  ; and  remember  that  you  keep  it  for 
fifteen  days  or  a month,  or  as  long  as  you  please.  When 
you  would  extract  the  azure  from  the  paste  proceed 
thus.  Prepare  two  sticks,  with  handles  neither  too 
thick  nor  too  thin,  about  a foot  long ; let  them  be  well 
rounded  at  the  end  and  polished.  Then,  your  paste 
being  in  the  glazed  basin  into  which  you  first  put  it, 
add  to  it  a porringer  full  of  lye,  moderately  warm ; 
and  with  these  two  sticks,  one  in  each  hand,  turn 
and  squeeze,  and  mix  the  paste  thoroughly,  exactly 
in  the  manner  that  you  would  knead  bread.  When 
you  see  that  the  lye  is  perfectly  blue,  pour  it  out  of 
the  glazed  basin ; take  the  same  quantity  of  fresh 
lye,  add  it  to  the  paste,  and  stir  with  the  sticks  as 
before.  When  the  lye  is  become  very  blue,  pour  it 
into  another  basin,  and  add  more  lye,  as  before. 
When  this  lye  is  very  blue,  pour  it  into  another  glazed 
basin ; and  continue  to  do  so  as  long  as  the  lye  is 
tinged  with  colour.  Then  throw  it  away  ; it  is  good 
for  nothing.  Range  all  the  basins  before  you  on  a 
table,  in  the  order  in  which  they  were  drawn  off — 
that  is  to  say,  the  first,  second,  third,  and  fourth — 
then,  beginning  at  the  first,  with  your  hand 
stir  up  the  azure,  which,  by  its  weight,  will 
have  sunk  to  the  bottom ; and  then  you  will 
know  the  depth  of  the  azure  colour.  Decide  how 
j many  shades  of  the  azure  you  will  have,  whether 
I three,  or  four,  or  six,  or  what  number  you  please, 

I always  remembering  that  the  first-drawn  extracts  are 
I the  best,  as  the  first  porringer  is  better  than  the 
1 second.  And  if  you  have  eighteen  basins  of  extract, 

I and  you  wish  to  make  three  shades  of  azure,  take  the 
J contents  of  six  basins  and  mix  them  together ; that 
1 will  be  one  shade.  Proceed  in  the  same  manner  with 
1 the  others.  But  remember  that  if  you  have  good 
!|  lapis  lazzari,  the  azure  from  the  first  two  extracts  is 
| worth  eight  ducats  the  ounce.  The  last  two  extracts 
are  worse  than  ashes.  However,  your  eye  must  be 
accustomed  not  to  spoil  the  good  azure  by  mixing 


with  the  bad  ; and  each  day  remove  the  lye,  that  the 
azure  may  dry.  When  it  is  quite  dry,  put  it  into 
skins,  bladders  or  purses,  as  maybe  most  convenient.” 


PART  II. 

0^  the  Lakes  used  by  the  Old  Masters. 

The  success  in  the  production  of  permanent 
pictures  by  the  great  painters  of  Italy  and 
Holland,  encouraged  me  to  inquire  into  the 
pigments  used  by  them,  with  a view  to  assisting 
the  modern  artist  in  his  selection  of  pigments 
and  methods  of  painting. 

As  the  subject  is  a very  large  one,  I have 
begun  by  selecting  the  lakes  for  inquiry, 
and  propose  to  state  here  the  results  of 
my  investigations  into  the  methods  used  to 
prepare  such  pigments,  reserving  an  account 
of  the  methods  of  using  them  for  the  next 
lecture. 

By  lakes  I mean  pigments  prepared  by 
staining,  or  dyeing,  a white  powder  or  preci- 
pitate with  vegetable  or  animal  colouring 
matter.  They  have  been  used  for  painting 
from  the  very  early  times,  but  they  are  of  very 
unequal  permanency,  and  often  fade  or  change 
in  colour. 

I found  on  beginning  the  inquiry  that  a con- 
siderable amount  of  material  existed  to  form 
the  basis  of  experimental  work. 

It  seems  to  have  been  customary  to  collect 
and  write  down  recipes  for  the  preparation  of 
colours  and  directions  for  using  them,  and 
consequently  MSS.  exist,  some  dating  as  far 
back  as  the  13th  century,  and  some  bearing 
the  names  of  men  known  to  be  in  communica- 
tion with  the  best  painters  of  the  time,  which 
contain  a large  amount  of  detailed  information, 
which  has  been  brought  together  by  modern 
writers  in  a convenient  form.  Besides  East- 
lake’s  “Materials  for  the  History  of  Oil  Paint- 
ing,” we  have  an  English  translation  of  the 
manuscript  of  Cennino  Cennini  (15th  century \ 
by  Mrs.  Merrifield,  and  a translation  of  the 
manuscript  of  Theophilus  (13th  century),  by 
R.  Hendrie. 

The  most  valuable  of  all  is  Mrs.  Merrifield’s 
“ Ancient  Practice  of  Painting.”  Mrs.  Merri- 
field was  sent  out  in  1845,  by  Sir  Robert  Peel, 
to  inquire  for  and  collect  such  manuscripts, 
and  has  edited  and  translated  several  in  the 
work  referred  to  above. 

There  are  other  works  of  older  date  than 
these,  such  as  the  “Arte  Vetraria,”  by  Neri 
(1612)  and  “ L’Art  de  Teinture,”  by  Hello 
(1701). 

For  information  as  to  the  colours  used  in 
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classical  times,  I am  indebted  to  Prof.  Middle- 
ton,  who  has  collected  into  his  article  for  the 
new  edition  of  the  “ Dictionary  of  Antiquities,” 
all  that  is  known  of  the  Egyptian,  Greek,  and 
Roman  pigments,  and  has  kindly  allowed  me 
the  use  of  the  proof  sheets. 

I have,  however,  confined  the  inquiry  to  a 
period  dating  roughly  from  the  13th  to  the 
17th  century,  and  have  collected  from  manu- 
scripts within  that  period  seventy-four  sepa- 
rate recipes  for  the  preparation  of  lakes.  Most 
of  these,  however,  are  merely  repetitions  one  of 
another.  The  earliest  method  of  preparing 
lakes  seems  to  have  been  the  staining  of  white 
earth,  with  the  coloured  juice  of  a flower. 
Prof.  Middleton  says  that  this  was  a method 
used  in  Rome,  and  some  lake  evidently  pre- 
pared in  this  way  was  found  at  Pompeii.  Ac- 
cordingly we  find  in  the  oldest  manuscripts 
with  which  we  have  to  deal  recipes  of  this 
kind. 

For  instance,  a recipe  for  the  preparation  of 
lake  in  this  way  occurs  in  the  manuscript  of 
Eraclius,  which  is  regarded  as  not  being  later 
than  the  13th  century  : — 

“ Thus  when  painters  wish  to  imitate  sil  atticum 
they  put  dried  violets  into  a vase  of  water  over  the 
fire  to  boil,  and  when  boiled  down  they  are  strained 
through  a linen  cloth,  and  rubbed  down  in  a mortar 
with  chalk,  and  so  a colour  like  sil  atticum  is 
made.” 

Again  we  find  Eraclius  says  : — 

“ Flores  in  varios  qui  vult  mutare  colores, 

Causa  scribendi  quos  libri  pagina  poscit, 

Est  opus  ut  segetes  in  summo  mane  pererret, 

Et  tunc  diversos  flores  arteque  recentes.” 

Note. — The  above  quotations  are  taken 
from  Mrs.  Merrifield’s  translation  of  the  manu- 
scripts of  one  “Jehan  le  Begue,”  notary  to 
the  masters  of  the  mint  in  Paris,  who  com- 
piled them  (1431)  from  the  manuscripts  of  one 
“Jehan  Alcherius.”  They  contain  the  re- 
cipes collected  by  Jehan  Alcherius  himself, 
and  also  the  manuscripts  of  S.  Audemar 
of  Eraclius,  and  part  of  that  of  Theophilus. 
Mrs.  Merrifield  has  corrected  the  version  of 
Eraclius,  and  the  manuscripts  of  Jehan  le 
Begue  by  the  copy  of  Eraclius  bound  up  with 
Theophilus,  and  found  by  Raspe  in  Trinity 
College  Library,  Cambridge,  now  at  the 
British  Museum  (Egerton  Manuscripts,  184  A). 

“ Inveniet  properetque  sibi  decerpere  eosdem, 
Cumque  domum  fuerit,  caveat  ne  ponat  in  unum, 
Illos,  sed  faciat  quod  talis  res  sibi  poscit 
Desuper  equalem  petram  contriveris  istos 
Flores  ; incoctum  pariter  turn  contere  gypsum, 
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Sic  tibi  siccatos  poteris  servare  colores. 

Ex  quibus  in  viridem  si  vis  mutare  colorem, 

Calcem  commisce  cum  floribus  ; inde  videbis 
Quod  tibi  mandavi,  veluti  prius  ipse  probavi.” 

It  will  be  seen  that  when  a purple  colour  is 
required,  a neutral  substance  is  used  ; when  a 
green,  lime  is  added.  The  colour  in  the  former 
recipe  is  consequently  green. 

In  order  to  use  the  colours  thus  prepared 
for  illuminated  manuscripts,  they  were  mixed 
with  a little  gum  arabic  or  white  of  egg  beaten 
up,  directions  for  this  occurring  frequently. 

I have  prepared  a green  pigment  by  boiling 
the  petals  of  violet  with  water,  filtering  and 
evaporating  the  filtrate  slowly  with  a little 
French  chalk  and  gum  arabic. 

The  result  shows  that  such  pigments  can  be 
prepared  with  no  great  difficulty,  and  would 
doubtless  give  soft  and  pleasing  tints. 

Eraclius  gives  also  another  method  of  pre- 
paring lake  by  allowing  ivy  juice  to  slowly 
evaporate  in  a porous  jar  till  thick  enough  to 
use  as  a colour. 

DE  EDERA  ET  LACCA. 

“ Propositis  rebus  edere  satis  utile  robur. 

****** 

Yere  novo,  reduci  cum  gaudent  omnia  succo, 
Arboribusque  repert  humor,  .... 

****** 

Nam  subula  rami,  loca  per  deserta  forati, 

Emittunt  viscum,  quem  qui  sibi  sumpserit  ilium, 
Transferet  in  rubeam  coctum  prurigine  formam  ; 
Sanguineumque  sibi  leviter  capit  file  colorem, 

Hunc  sibi  pictor  amat  et  scriptor  diligit  eque. 

Hinc  etiam  roses  fit  parcia  tincta  colore. 

Quae  quoque  caprinas,  quae  pelles  tingit  ovinas.” 

The  preparation  of  a lake  from  ivy  is  also 
described  by  S.  Audemar.*  He  advises  the 
addition  of  madder  straining  through  a cloth, 
and  then  evaporating  over  a fire.  “ And  while 
it  is  on  the  fire,  put  it  frequently  with  a twig 
upon  your  rod  to  try  it.  If  it  is  thick  enough, 
let  it  cool  and  harden,  so  that  you  may  be 
able  to  make  it  into  cakes.” 

In  this  recipe  he  says  take  lac,  that  is,  the 
gum  of  ivy  ; and  in  other  recipes  the  month  of 
March  is  mentioned  as  the  right  time  to  collect 
the  gum  from  the  young  twigs.  This  gum  is 
referred  to  in  Balfour’s  “ Manual  of  Botany,” 
and  is  stated  to  have  certain  medicinal 
properties,  but  it  is  not  mentioned  in  the 
“Pharmacopoeia,”  and  the  wholesale  drug- 
gists know  nothing  of  it.  I have  not  been 
successful  in  preparing  such  a lake  from  the 
young  twigs  of  English  ivy — the  expressed 

* Supposed  to  be  not  later  than  the  end  of  the  13th  century. 
Contains  some  recipes  from  Clavicula.  A 12th  century  MS. 
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juice  merely  drying  up  into  a dark  green — but 
I have  obtained  a yellow  gum  from  the  ivy  in 
Italy,  which,  on  exposure  to  air,  darkens 
gradually  to  a ruby  colour  on  the  outside. 
Apparently,  however,  to  get  a fine  colour  from 
it,  the  Italian  sun  is  necessary. 

We  soon  find,  however,  that  these  methods 
are  replaced  by  more  scientific  ones,  derived 
from  the  art  of  dyeing,  which,  of  course, 
reached  great  perfection  in  very  early  times. 
In  the  MS.  of  Jehan  le  Begue  we  find  several 
recipes  for  the  preparation  of  lakes  in  the 
modern  method,  which,  as  they  were  compiled 
by  him  from  the  MSS.  of  Alcherius,  belong  to 
the  14th  century.* 

We  find  in  these  recipes  the  substance  from 
which  the  colouring  matter  is  to  be  obtained 
is,  first  to  be  boiled  in  a ley,  made  from  wood 
ashes  or  with  a stale  urine,  and  then  the  colour 
precipitated  by  the  addition  of  alum.  Traces 
of  the  older  method,  however,  are  to  be  found, 
as  frequently  the  addition  of  gypsum  as  well 
as  alum  is  mentioned.  Some  of  these  recipes 
indicate  considerable  knowledge  of  the  proper- 
ties of  alum  basic  salts,  and  their  tendency  to 
form  a precipitate  under  certain  conditions. 
The  following  quotations  from  Mrs.  Merri- 
field’s  translation  of  the  manuscripts  of  Jehan 
le  Begue  will  serve  to  illustrate  the  methods 
used  in  the  14th  century  : — 

“ To  make  a rose  colour. — Take  brixillium  scraped 
very  fine  with  a knife  or  with  glass,  and  tie  it  in  a fine 
piece  of  linen,  not  tight,  but  loose  and  easy.  And 
put  it,  tied  up  in  that  manner,  into  a new  glazed 
earthen  jar,  to  soak  in  ley  or  in  urine  ; and  if  the 
urine  is  stale,  so  much  the  better.  If  you  cannot  have 
any  such,  take  very  strong  ley  and  put  with  the  said 
pieee  of  linen  containing  the  brixillium,  some  of  the 
white  chalk  of  three  or  four  times  the  weight  of  the 
brixillium,  more  or  less,  as  by  looking  at  it  you  may 
think  fit,  according  to  the  goodness  of  the  brixillium. 
Afterwards  add  some  pulverized  raw  alum,  in  quantity 
about  one-fourth  of  the  chalk  or  thereabouts,  more  or 
less,  and  mix  all  the  things  together,  always  leaving 
the  said  brixillium  tied  up  in  the  said  piece  of  linen, 
and  leave  it  so  for  about  one  hour.  Next  place  the 
jar  upon  a fire,  not  of  wood,  but  of  charcoal,  and  let 
it  boil,  but  not  too  fast  for  the  space  of  a quarter  of 
an  hour  or  less,  so  as  just  to  melt  the  alum.  Then 
take  the  said  bag  of  brixillium  out  of  the  vase,  and 
press  it  and  screw  it  out  well,  in  order  that  the  whole 
of  the  colour  may  run  out  of  it  in  the  said  vase  ; and 
then  remove  the  colour,  hot  as  it  is,  from  the  fire, 

I ; ; : 

* For  instance,  we  find  “ Continentur  hoc  volumine  de 
coloribus  adpingenduin  capitula  scripta  et  notata  a Johanne 
Archerio  seu  Alcherio,  Anno  Domine  1398,  ut  accepit  a 
Jacobo  Cona,  flamingo  pictore  Commorante  tunc  Parisiis,” 
and  so  on,  from  Jehan  le  Begue. 
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and  put  it  on  a hollow  lump  of  chalk  or  upon  a brick 
of  baked  clay,  in  order  that  the  urine  or  ley  may  be 
immediately  absorbed  into  the  stone,  and  the  colour 
itself  remained  thickened  and  half  dry.  After- 
wards let  it  dry  completely  in  the  sun,  and 
then  remove  the  colour,  which  is  of  a rose  colour, 
from  the  stone  or  brick  with  a knife,  and  put  it  by  for 
use.  When  you  wish  to  use  it  take  as  much  as  you 
require  and  powder  it,  that  is,  grind  it  upon  a hard 
and  smooth  stone  with  gum  water,  which  must  be 
made  of  two-third  parts  of  gum  arabic  dissolved  in  so 
small  a quantity  of  water  as  barely  to  cover  the 
colour  when  the  water  is  added  and  strained  through 
a linen  cloth,  and  one-third  part  of  clear  water  mixed 
with  the  said  gum  so  dissolved  and  strained.  And 
with  the  gum  water,  thus  made,  temper  your  rose 
colour  to  a proper  consistence,  and  use  for  whatever 
you  please.” 

As  a further  example  of  the  methods  em- 
ployed, the  following  recipe  from  a MS.,  not 
later  than  the  middle  of  the  15th  century,  may 
be  taken  : — * 

To  make  good  and  fine  lake. — “ Take  1 lb.  of  clip- 
pings of  rosato,  and  put  them  into  very  strong  ley 
made  of  ashes,  such  as  the  dyers  use,  in  a new  glazed 
jar,  and  set  it  on  the  fire  to  boil,  and  boil  it  slowly 
for  the  space  of  two  paternosters,  then  pass  the  ley 
and  the  shavings  through  a clean  linen  strainer, 
and  press  it  strongly  with  the  hand  so  that  all 
the  ley  may  pass  out ; then  put  back  the  ley 
to  boil  again  without  the  clippings,  and  when 
it  is  boiled,  throw  it  on  the  shavings  which  are 
in  the  strainer,  and  press  the  strainer  hard  with 
the  hand,  so  that  all  the  ley  may  run  out,  and  put  it 
by.  Throw  away  the  shavings  and  wash  the  strainer 
well,  so  that  there  may  not  remain  in  it  any  of  the 
hairs  of  the  shavings.  Next  take  5 ozs.  of  roche 
alum  in  fine  powder,  and  put  it  a little  at  a time  into 
the  ley,  until  the  ley  begins  to  settle,  which  you  may 
know  by  its  turning  almost  entirely  to  a thick  scum, 
from  top  to  bottom,  and  you  must  keep  on  mixing 
the  ley  with  a clean  spoon  until  it  becomes  cool,  and 
settles ; then  put  the  ley  into  the  clean  strainer  and 
strain  it  all  off,  and  the  lake  will  remain  on  the 
strainer.  Let  it  remain  on  the  strainer  until  quite 
dry,  and  then  put  it  into  a small  basin  of  glazed 
earth  full  of  clear  and  cold  water,  and  stir  and  rub  it 
up  well  with  the  hand  until  it  diffuses  itself ; all  the 
scum  which  rises  to  the  top  at  first  must  be  thrown 
away  with  a feather ; then  wash  the  strainer  well  and 
pour  into  it  the  water  in  which  you  have  put  the  lake, 
and  the  clear  water  will  pass  out  along  with  the  alum, 
and  this  is  called  purifying  it  from  the  alum.  And 
when  the  lake  is  nearly  dry,  remove  it  from  the 
strainer,  and  spread  it  out  with  a broad  knife  on  a 
new  tile,  let  it  dry  in  the  shade,  and  before  it  has 
done  drying,  cut  it  into  pieces  according  to  your 


* This  manuscript  was  found  by  Mrs.  Merrifield  in  the 
library  of  RR.  Canonici  Regolari  Convent  of  S.  Salvatore  in 
Bologna. 
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fancy,  and  let  it  dry,  and  it  is  done.  And  know  that 
the  more  it  is  purified  from  the  alum,  the  more  beau- 
tiful, and  lively,  and  the  better  it  is.  And  observe  this 
secret,  that  if  you  wish  to  have  the  lake  a brighter 
colour  and  one  which  will  never  change,  when  the 
shavings  are  boiling,  add  a lump  of  assafetida  as 
large  as  a chestnut.” 

These  two  recipes  give  in  some  detail  the 
general  methods  in  use  during  the  15th,  16th, 
and  17th  centuries  for  the  preparation  of  lakes. 
There  are,  however,  certain  variations  in  detail 
that  are  worth  noting.  The  introduction  of 
assafetida  is  not  again  suggested,  but  in  a 
receipt  of  later  date  the  substance  is  boiled 
with  fennel  seed.  This  recipe  is  worth  quoting 
in  full,  as  it  shows  that  they  were  aware  that 
under  certain  conditions  the  colour  would  carry 
down  alumina  without  the  addition  of  an 
alkali. 

“ To  make  a most  beautiful  purple  lake. — Take  an 
ounce  of  fine  grana  or  cochineal,  a quarter  of  an  ounce 
of  roche  alum,  and  about  a bocale  full  of  common 
water.  Boil  the  water  with  a quarter  of  an  ounce  of 
fennel  seed  until  it  is  diminished  one- third  ; then  add 
the  grana  or  cochineal  finely  pulverized,  and  boil  the 
whole  over  a slow  fire  for  a quarter  of  an  hour  ; then 
add  the  pulverized  roche  alum,  and  let  it  boil  for 
another  quarter  of  an  hour.  After  this,  take  it  from 
the  fire,  strain  it  through  a linen  cloth  into  a new  and 
unglazed  earthen  porringer,  and  leave  it  theie  for 
eight  days.  You  must  then  decant  the  water,  or 
take  it  up  gently  with  a sponge,  evaporating  the  little 
which  remains,  until  the  colour  is  condensed,  which 
you  must  afterwards  keep  in  shells,  adding  to  it  a 
little  lemon  juice.”* 

I have  tested  this  recipe,  and  find  that  a 
precipitate  is  thrown  down  of  a purple  colour. 

J he  addition  of  lemon  juice  referred  to  here, 
and  in  some  other  recipes,  causes  the  lake  to 
become  more  of  a crimson  and  less  of  a purple. 

Occasionally  lime  is  to  be  added  to  the  ley, 
prepared  from  wood  ashes,  thus  making  it 
into  caustic  potash  ; and  in  one  recipe  we  are 
told  that  the  urine  must  be  kept  20  days,  then 
boiled,  skimmed,  and  filtered.  Occasionally 
lime  water  alone  is  proposed  instead  of  ley. 
Alum  is  usually  called  roche  alum,  but 
occasionally  an  alum  zuccarino  is  mentioned. 

I he  addition  of  tartar  is  mentioned  in  a recipe 
in  the  Padua  MS.,  and  the  addition  of  salis- 
geme,  or  pure  rock  salt,  is  once  or  twice 
referred  to.  Occasionally  the  addition  of 
powdered  travertine,  egg  shells,  or  fish  bones 
is  advised  ; and  directions  are  frequently  given 
for  filtering  the  ley  through  the  wood  ashes 


* From  a MS.  in  the  library  of  the  University  of  Padua, 
date  probably,  the  middle  of  the  17th  century. 


several  times  with  a view  to  obtaining  a 
saturated  solution.  In  a recipe  given  by 
Alcherius,  a little  ley  is  added  to  the  alum  be- 
fore adding  the  alum  solution  to  the  coloured 
liquid,  thus  preparing  a basic  salt.  In  more 
than  one  recipe  the  lake  is  to  be  strained 
through  linen,  after  the  addition  of  the  alum. 
Apparently,  this  would  stop  the  pieces  of  dye- 
wood  or  the  grana  from  passing  through  while 
allowing  the  passage  of  the  alumina.  To 
understand  this,  we  must  remember  the  loose 
weaving  of  linen  at  that  time.  When  the  lake 
itself  is  to  be  filtered,  a woollen  bag  is  usually 
prescribed,  shaped  like  the  hood  of  a Capuchin 
friar.  In  some  recipes  we  are  told  to  dry  the 
lake  in  the  shade,  and  not  in  the  sunlight, 
and  occasionally  the  directions  for  filtering 
are  omitted.  The  washing  of  the  lake  is 
hardly  ever  referred  to. 

In  conclusion,  we  may  sum  up  the  methods 
used  by  saying  that  they  consisted  in  boiling 
the  dye-stuff  with  an  alkaline  solution,  and 
precipitating  the  colouring  matter  with  alum. 

Passing  from  the  methods  of  preparation, 
the  substances  usually  used  to  prepare  these 
lakes  require  next  to  be  considered.  A very 
large  number  of  substances  seem  to  have  been 
used  at  different  times  for  the  preparation  not 
only  of  rose  colours  but  also  of  blue,  green, 
and  yellow  lakes.  For  instance,  Eastlake 
(p.  441,  “ Materials  for  a History  of  Oil  Paint- 
ing”) mentions  Graines  d’ Avignon  weld, 
broom,  curcuma,  saffron,  aloes,  and  the  inner 
bark  of  various  trees,  as  used  for  the  preparation 
of  yellow  lakes.  De  Mayerne  (1573-1655),  a 
friend  of  Rubens,  mentions  a green  lake  pre- 
pared from  buckthorn  (Rhamnus  Catharticus) 
and  Hoogstraten  says,  “With  us  lakes  are  in 
use  not  only  the  purple,  but  the  blue,  green, 
brown,  or  tints  of  yellow  lakes.”  These 
quotations  are  sufficient  alone  to  show  the 
large  number  of  lakes  in  use  at  various  periods 
in  the  history  of  art,  and  effectually  disposes  of 
those  who  imagine  the  old  masters  to  have 
been  confined  to  using  a few  colours  only. 
Anyone  who  holds  this  view  need  only  study  the 
Tabula  de  Vocabulis  Sinonimis  et  Equivocis 
colorum,  at  the  beginning  of  the  MSS.  of  Jehan 
le  Begue,  to  abandon  it  at  once.  Nevertheless 
though  so  many  lakes  were  known,  those  of 
most  importance  seem  to  have  been  the  rose- 
coloured  lakes.  I shall  therefore  pass  over  my 
experiments  on  lakes  from  broom  and  from 
saffron,  and  consider  only  the  substances  used 
for  the  preparation  of  rose-coloured  lakes,  but 
I shall  also  include  the  preparation  of  lake 
from  madder. 
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The  rose-coloured  lake  prepared  from  ivy 
gum  has  already  been  considered.  In  the 
later  recipes  we  find  Indian  lac,  Brazil  wood, 
and  kermes  repeatedly  referred  to.  I shall 
begin  by  considering  the  lakes  prepared  from 
Indian  lac. 

It  is  sometimes  doubtful  whether  the  word 
lac  or  lacca  refers  to  the  red  resin  from  India, 
or  to  ivy -juice,  which  is  occasionally  called 
lac,  but  it  is  evidently  the  Indian  resin  in  the 
later  manuscripts,  and  we  find  that  it  was  im- 
ported for  dyeing  by  the  Catalans  and  Pro- 
vencals as  early  as  1220.  The  colouring  ' 
matter  in  this  resin  is  due  to  the  coccus  lacca,  I 
which  lives  on  the  twigs  of  trees  of  the  species 
Butea,  Ficus,  and  Croton.  These  insects 
become  imbedded  in  the  resin  which  exudes 
from  the  tree,  thus  forming  a red  resinous 
mass,  which  is  imported  under  the  name  of 
stick  lac,  and  probably  corresponds  to  the  sub- 
stance known  as  Indian  lac  in  olden  times.  It 
is  customary  now,  however,  to  soften  the  resin 
in  water,  when  it  is  removed  from  the  tree,  by 
which  the  colouring  matter  is  largely  extracted, 
and  the  resin  known  as  shellac  separated. 
The  solution  of  the  colouring  matter  is  then 
evaporated  down  into  cakes  known  as  lac 
dye.  Until  quite  recently  a considerable  quan- 
tity of  lac  dye  was  sent  into  England,  and  I 
had  some  difficulty  in  obtaining  a pound  of  it. 
The  sample  I obtained  has  been,  I should 
think,  overheated  during  evaporation  and  the 
colour  partly  burnt.  As  showing  the  identity 
of  stick  lac  with  the  Indian  lac  of  olden  times, 

I may  mention  that  it  is  stated  in  the  Padua 
MS.  already  referred  to,  that  on  separating  the 
colouring  matter  a colourless  resin  would  be 
left  behind,  which  could  be  used  for  making 
varnishes.  I have  prepared — (1)  Some  of  the 
lac  dye  ground  with  gum  ; (2)  a lake  prepared 
by  boiling  the  lac  dye  with  a solution  of  soda, 
filtering  and  precipitating  filtrate  with  alum  ; 
(3)  a lake  prepared  by  boiling  stick  lac  with 
soda,  filtering,  and  precipitating  with  alum. 
This  lake  may  be  considered  to  correspond 
closely  to  that  used  by  the  old  masters. 

Another  substance  largely  used  for  pre- 
paring lakes  is  a dye-wood  known  as  Verzino, 
Berxillium,  Brexillium,  Brasillium,  and  Brazil 
wood.  It  has  long  been  known  as  a dye- 
wood,  being  mentioned  in  the  book  of 
“Roots/’  by  Rabbi  David  Kimchi,  and  was 
called  by  the  Arabs  albakim  or  bacavi.  Ac- 
cording to  Marco  Polo,  the  best  quality  grew 
in  Ceylon.  It  was  afterwards  discovered  in, 
and  imported  from,  South  America,  and  it  has 
been  suggested  that  Brazil  takes  its  name 


from  the  fact  of  this  wood  being  found  there. 
No  wood  of  this  name  is  now  imported  from 
the  East,  but  similar  dye-woods,  known  as 
Sapan  wood,  Saunders  wood,  and  Buc  wood, 
are  imported  from  the  East,  while  the  name 
Brazil  wood  is  confined  to  that  sent  from  South 
/America.  The  different  dye-woods  are  all 
varieties  of  Caesalpinia  and  probably  the  dye- 
woods  now  sent  from  the  East  are  the  old 
Verzino  or  Brexillium.  I have  prepared  a lake 
from  Brazil  wood  by  boiling  it  with  soda  and 
then  precipitating  with  alum.  This  is  pro- 
bably very  similar  to  the  lakes  obtained  from 
this  wood  by  the  old  recipes. 

As  a rule,  we  expect  to  find  that  substances 
in  favour  with  the  old  masters  for  the  prepara- 
tion of  colours  would  yield  permanent  pig- 
ments ; but  this  is  not  so  in  the  case  of  Brazil 
wood,  all  these  dye-woods  yielding  fugitive 
dyes. 

We  shall  have  to  consider  the  question  of 
the  use  of  fugitive  lakes  when  we  come  to  treat 
of  the  mediums  with  which  the  pigments  were 
ground. 

The  most  famous  of  all  red  dyes  is  that 
obtained  from  kermes,  a small  insect  of  the 
same  genus  as  the  cochineal  insect,  and 
known  as  the  coccus  ilicis,  which  is  found  on 
the  prickly  oak  or  ilex  round  the  coasts  of  the 
Mediterranean,  the  best  quality  coming  from 
Arcadia.  The  female  coccus  is  collected  from 
the  trees,  and,  as  collected,  looks  like  small 
scarlet  berries,  which  crush  to  powder  in  the 
hand.  The  first  mention  of  this  dye  occurs  in 
the  directions  for  the  curtains  of  the  Temple 
(Exodus  xxvi.  i.) ; and  it  seems  to  have  been 
used  from  the  earliest  times  for  the  production 
of  a red  dye.  Prof.  Middleton  has  shown 
me  some  pieces  of  cloth  from  the  tombs  in 
middle  Egypt,  dating  from  300  A.D.,  which 
he  believes  to  be  dyed  with  kermes,  and  in 
which  the  colour  is  perfectly  bright  and 
fresh.  It  can  be  traced  as  a dye  through  the 
Middle  Ages  in  the  south  of  Europe.  It  was 
mentioned  in  a commercial  agreement  between 
Bologna  and  Ferrara  in  1193;  and  Florence 
and  Venice  were  famous  for  stuffs  dyed  with  it 
in  the  15th  century. 

The  Italian  name  for  the  dye  was  gratia, 
from  which  comes  the  English  phrase  “ to  dye 
in  grain;”  and  Shakespeare  has  given  his 
testimony  to  the  permanency  of  the  dye,  when 
he  makes  Olivia  say  of  her  complexion  “ ’Tis 
in  grain,  sir  ; ’twill  endure  wind  and  weather.’* 

Hellot,  in  his  “ L’Art  de  Teinture  ” (1701), 
pages  244  and  264,  says  that  the  figures  in  the 
old  Brussels  tapestries,  200  years  old,  and 
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dyed  with  this  substance,  are  perfectly  fresh, 
and  Bertholet  states  the  dye  to  be  quite  per- 
manent in  his  work  on  dyeing.  It  continued  to 
be  used  till  the  introduction  of  cochineal  from 
America  in  the  16th  century,  by  which  it  was 
gradually  replaced.  Apparently  Cortes  first 
sent  reports  of  the  cochineal  insect  to  Europe 
in  1523,  and  we  find  that  Matthioli  mentions  it 
as  quite  common  in  1549,  and  in  the  Padua 
MS.  already  referred  to  a recipe  for  lake  is 
given,  in  which  either  grana  or  cochineal  is 
-advised  to  be  used,  showing  that  at  that  time 
•cochineal  had  partly  but  not  entirely  replaced 
kermes.  It  is  still  used  in  Persia  as  a dye, 
but  is  no  longer  an  article  of  commerce.  The 
samples  1 have  obtained  are  kindly  given  me 
by  Mr.  William  Morris,  who  imports  it  for  dye- 
ing his  finest  reds  for  tapestry  weaving.  Lake 
prepared  from  it  was  known  as  “ lacca  di 
cimatura  de  grana  da  rosato,”  and  was  almost 
always  prepared  from  the  clippings  of  the  cloth 
dyed  with  kermes.  In  the  recipe  quoted  we 
are  directed  to  take  these  clippings,  which 
apparently  were  the  loose  pieces  of  wool 
trimmed  off  the  cloth  before  it  left  the  dyer’s 
hands,  and  could  apparently  be  obtained  by 
the  painters  in  sufficient  quantity  from  the 
•dyers.  I therefore  asked  Mr.  Morris  to  dye  a 
piece  of  cloth  for  me  with  kermes  in  order  that 
f might  test  this  method  of  preparing  the  lake. 

The  process  of  dyeing  it  was  very  simple. 
The  cloth  being  mordanted  with  alum  contain- 
ing a little  tartar,  and  then  dyed  in  a water 
solution  of  the  kermes,  the  whole  of  the 
kermes  was  absorbed  by  the  cloth.  I have 
boiled  a piece  of  this  cloth  with  soda,  strained 
off  the  solution,  and  precipitated  it  with  alum. 
The  lake  thus  prepared  does  not  differ  appre- 
ciably from  the  lakes  prepared  from  kermes 
•direct. 

The  first  recipe  for  the  preparation  of  the 
take  directly  from  kermes  that  we  find  occurs 
in  the  “ Arte  Vetraria,”  by  Neri  (1612).  This 
book,  though  mainly  confined  to  the  prepara- 
tion of  colours  for  staining  glass,  contains 
some  recipes  in  the  7th  book  for  the  prepara- 
tion of  lakes,  and  in  chapter  19  Neri  states 
that,  finding  in  Pisa,  “ non  occorre  Cimatura, 
nonMaestra,”  he  prepared  kermes  lake  by  boil- 
ing the  kermes  with  a solution  of  alum,  allowing 
it  to  stand  for  some  days,  and  filtering.  I 
find  that  if  kermes  is  boiled  with  alum  in  this 
way,  and  allowed  to  stand,  the  precipitate  of 
a rose-coloured  lake  is  gradually  formed. 
Some  recipes  also  occur  in  the  Padua  MS. 
for  the  preparation  of  a lake  direct  from 
kermes.  I have  made  a lake  prepared  by 


boiling  kermes  with  soda,  filtering,  and  pre- 
cipitating with  alum. 

As  already  stated,  few  references  to  lakes 
prepared  from  madder  occur.  It  was  largely 
used  for  dyeing,  and  was  therefore  probably 
used  for  the  preparation  of  lakes.  Besides 
the  reference  to  it  in  the  MS.  of  S.  Audemar, 
Theophilus  refers  to  a substance  called 
“ menesch,”  which  seems  to  be  a corruption 
of  the  Indian  name  of  the  root  mnitscli , and 
Neri  gives  a madder  lake  recipe  in  the  “Arte 
Vetraria,”  book  7,  chapter  118. 

It  is  hardly  necessary  to  collect  examples 
for  its  use  as  a dye,  but,  in  passing,  we  may 
mention  that  some  of  the  cloth  from  the 
Egyptian  tombs,  already  referred  to,  is  evi- 
dently dyed  with  madder,  the  colour  being 
perfectly  preserved.  That  it  is  mentioned  in 
the  statutes  of  Marseilles  (1287),  that  its  culti- 
vation was  much  encouraged  by  the  Emperor, 
Charles  V.,  in  Holland,  and  that  the  curious 
regulations  as  to  its  use  by  the  greater  dyers 
only,  show  in  how  much  esteem  it  was  held. 

In  my  experiments  on  madder  lakes,  I 
have  made  use  of  the  preparation  known  as 
alizarine. 

In  conclusion,  I would  like  to  point  out  that, 
with  the  exception  of  madder,  the  lakes  de- 
scribed are  all  very  similar  in  tone  of  colour. 
I have  described  them  as  rose-coloured  lakes, 
translating  by  this  word  the  words  roseli, 
roxita,  roxeum,  roxaceum,  roseo,  rosa,  and  so 
on.  A recipe  given  in  the  Padua  MS.  helps 
us  to  settle  what  was  meant  by  the  descrip- 
tion rose-coloured,  and  to  confirm  my  belief 
that  the  lakes  I have  made  closely  resemble 
those  made  during  the  best  period  of  art. 
The  recipe  is  as  follows  : — 

“ To  make  Brazil  wood  of  four  colours. — Take 
Brazil  wood,  and  steep  any  quantity  you  please  (so 
that  it  is  more  than  a third  part)  in  clear  water,  until 
the  colour  is  very  red  (rosso).  Then  divide  this 
colour  into  four  parts.  If  you  wish  to  make  a rose 
colour  (rosato),  use  it  pure  ; if  you  wish  it  purple 
(pavonazzo),  use  lime  water,  but  the  water  must  be 
tepid;  if  you  wish  a violet  colour  (violato),  add  a ley 
to  it ; and  if  you  desire  that  it  should  be  of  a mul- 
berry colour  (morello),  add  tartar.” 

I have  stained  (1)  a piece  of  paper  with  Brazil 
wood  water,  and  therefore  the  rosato  colour, 
which  is  a purplish  red ; (2)  a piece  of  paper 
stained  with  Brazil  wood  water,  rendered  alka- 
line with  soda,  and  therefore  of  the  violato 
colour. 

Even  if  we  include  madder  amongst  the 
lakes  they  used,  they  had  evidently  nothing 
which  corresponded  in  tint  to  the  cochineal 
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lakes,  or  so-called  madder  lakes  used  by 
modern  artists.  This,  doubtless,  accounts  for 
the  fact  which  I have  been  told  by  experts, 
that  modern  lakes  cannot  be  used  in  copying 
the  old  masters. 

It  may  be  asked  how  the  magnificent  reds 
were  produced  by  means  of  these  lakes.  The 
following  quotation  from  the  Padua  MS.  throws 
some  light  upon  this  : — 

“ 7.  The  mixtures  of  cinnabar.  The  colour  of 
ripe  strawberries  is  imitated  with  cinnabar  and  lake. 
Scarlet  is  made  (scarlato)  with  cinnabar,  lake,  and 
white  lead.  Blood  colour  is  made  with  cinnabar  and 
lake.  The  red  colour  on  the  cheeks  of  beautiful 
flesh  is  represented  with  cinnabar,  lake,  and  white 
lead.” 

I have  tried  some  experiments  on  this  point, 
and  find  that  very  rich  crimsons  can  be  ob- 
tained by  glazing  one  of  these  rather  dull 
purple-coloured  lakes  over  vermilion,  and 
many  of  the  rich  robes  in  the  pictures  at  the 
National  Gallery  can  be  matched  in  this  way 
very  well,  though  usually  somewhat  browner  in 
tone.  An  interesting  example  of  a figure  just 
ready  for  such  glazing  is  the  St.  John  in  the 
“Entombment  of  Christ”  (790),  apparently 
painted  in  red  lead. 

Examples  of  the  purple  lakes  themselves 
can  also  be  found  in  many  pictures,  and  in 
various  states  of  preservation  ; some  very 
bright  (see  angel’s  robe  in  the  Botticelli,  275), 
some  very  much  faded  (see  the  Roger  Van 
der  Weyden,  664). 

The  combined  red  produced  by  glazing  the 
lake  over  vermilion  is  less  likely  to  alter 
seriously  with  time,  because  the  dulling  of  the 
lake  is  compensated  for  by  the  fading  of  the 
lake,  and  therefore  the  shining  through  of  the 
vermilion.  I have  found,  for  instance,  that 
even  Brazil-wood  lake,  used  in  this  way,  pro- 
duced a fairly  durable  red. 

With  reference  to  the  permanence  or  other- 
wise of  the  lakes  described  above,  Brazil  wood 
fades  in  a few  weeks,  or  on  exposure  in  a south 
window;  lac  lake  is  half  gone  in  a couple 
of  months  ; kermes  is  considerably  faded  in 
twelve  months,  while,  under  the  same  tests, 
madders  are  unchanged.  None,  therefore,  of 
these  old  lakes,  can  be  recommended  for  re- 
introduction  ; but  if  a lake  is  required  for 
glazing  vermilion,  some  shades  of  purple 
madders  are  probably  better  than  even  kermes. 

The  blacks  mentioned  by  Cennino  are  three 
in  number,  black  chalk,  a chalk  prepared  by 
charring  the  young  shoots  of  the  vine  ; a black 
from  almond  skins  or  peach  stones  ; and  lamp 
black. 


Ivory  black  was  also  known,  though  not 
mentioned  by  him.  With  reference  to  lamp 
black,  Vasari  says  that  it  has  a tendency  to 
darken  in  time,  and  gives  this  as  the  cause  of 
Raphael’s  “Transfiguration  ” in  the  Vatican. 
(Page  57,  vol.  iii.,  Bohn’s  translation.) 

It  will  be  noticed  that  he  mentions  no 
browns.  Brown,  however,  such  as  umber  and 
asphaltum,  were  known  and  used.  The  use  of 
asphaltum  is  an  interesting  example  of  how  a 
little  care  can  make  all  the  difference.  Many- 
modern  pictures  have  been  spoiled  by  it.  and* 
artists  are  afraid  of  it.  In  the  old  recipes,  how- 
ever, we  are  directed  to  roast  it  before  grinding 
in  oil.  Prof.  Church,  in  his  recent  book  on- 
pigments,  gives  his  testimony  that  this  is  per- 
fectly successful,  and  the  pigment  may  then  be 
ground  in  oil  and  used  with  impunity. 

Besides  these  colours,  Cennino  mentions 
indigo,  and  states  that  a fine  green  can  be 
made  by  mixing  it  with  orpiment.  He  pro- 
bably, however,  only  means  it  to  be  used  in 
miniature  painting. 

Having  thus  gone  through  the  list  of  pig- 
ments given  by  him,  it  is  of  some  interest  to 
collect  those  that  he  regarded  as  safe  for  use 
in  fresco.  These  were  sinopia,  amatisto,  yellow- 
ochre,  Naples  yellow,  verde  terra,  bianco 
sangiovanni,  and  black.  No  blue  is  men- 
tioned, though  elsewhere  he  talks  of  using 
indigo,  which  is  difficult  to  understand.  Of 
these  colours  one  is  wanting  from  the  modern 
palette,  namely,  Naples  yellow.  How  far  as 
safe  a palette  can  be  selected  from  among 
modern  pigments  I do  not  know.  I think,, 
however,  that  if  blue  copper  frits  are  introduced 
again,  or  cobalt,  blue  used,  with  cobalt  green 
and  oxide  of  chromium  green,  that  a fairly  safe 
palette  could  be  made  up  along  with  the  earths 
given  above.  I have  already  described  and 
shown  how  the  purple  lakes  can  be  effectively- 
used  by  glazing  over  vermilion,  how  verdigris 
looks  over  yellow  ochre,  and  how  gold  can  be 
used  as  a pigment. 

In  conclusion,  beyond  perhaps  the  Egyptian 
blue,  I do  not  know  of  any  colour  which  we 
really  require  to  introduce  from  these  old 
palettes.  Many  of  their  finest  pigments  either 
will  not  permanently  stand  modern  city  air,  or 
cannot  be  trusted  in  the  hands  of  a modern 
artist.  In  the  next  lecture  we  have  to  deal 
more  fully  with  the  method  used  to  protect 
certain  pigments,  but  enough  has  been  said 
already  to  show  that  care  had  to  be  and  was 
taken  to  guard  against  the  weakness  of  each 
pigment  used.  This  cannot  be  done  under 
modern  conditions,  and,  consequently,  while 
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gaining"  many  hints  and  much  that  is  sugges- 
tive and  useful  from  their  study,  I do  not  think 
that  we  have  to  seriously  attempt  to  re-intro- 
duce many  of  them  into  the  modern  palette. 
What  is  required  to  make  the  modern  palette 
safe  is  exclusion,  not  inclusion.  It  is  true  that 
many  pigments  were  known  to  the  old  masters, 
many  more  than  I have  described  in  these 
lectures,  yet  I do  not  doubt  that  the  best 
painters  rigidly  excluded  most  of  them,  and 
carefully  selected  those  thoroughly  proved. 
When  they  had  to  use  lake,  verdigris,  or  orpi- 
ment,  they  took  especial  precautions  to  insure 
its  durability.  It  will  be  noticed  that  out  of 
the  pigments  known  to  him,  Cennino  Cennini 
only  selects  seven  as  suitable  for  fresco 
painting. 

In  the  next  lecture  we  shall  treat  of  the 
medium  with  which  these  pigments  were  mixed. 


Miscellaneous. 

♦ 

JOURNAL  OR  INDIAN  ART. 

In  the  numbers  of  the  Journal  of  Indian  Art  for 
October  last,  and  January,  1892,  Mr.  William 
Griggs  published  a continuous  series  of  illustrations 
of  the  collections  of  Indian  art  belonging  to  his 
Royal  Highness  the  Prince  of  Wales,  and  shown  at 
Marlborough-house  and  Sandringham-hall.  The 
examples  illustrated  have  been  selected  either  for 
their  artistic  merit,  technical  skill,  or  sumptuary 
splendour  ; and  everyone  of  them  is  a masterpiece  of 
Indian  decorative  work.  Mr.  W.  Griggs  has  repro- 
duced these  works  in  photo-chromo  lithography  with 
great  success.  The  plate  of  an  Ahmedabad  kincob 
is  said  to  be  the  very  finest  mechanical  facsimile  of 
a textile  fabric  that  has  ever  been  executed. 

Beside  these  illustrations,  there  are  others  of 
Marlborough-house,  and  Sandringham,  and  portraits 
of  the  Prince  and  Princess  of  Wales,  and  a graphic 
table  of  the  pedigrees  of  their  Royal  Highnesses, 
compiled  from  Mr.  Burdett’s  work  entitled  “ The 
Prince,  Princess,  and  People.” 

The  descriptive  text  is  by  Sir  George  Birdwood, 
and  the  following  three  extracts  are  taken  from  this. 

An  “ Argha”  - Shaped  “ Atar-dan  ” of 
Jeypore  Enamel. 

The  round  dish  in  Jeypore  enamel  [No.  66]  is  the 
largest  of  its  kind  ever  produced,  and  took  four  years 
in  making.  Like  all  other  examples  of  this  work,  it 
is  glorious  in  colouring.  The  next  object  [No.  67] 
is  interesting,  from  its  resemblance  to  the  “ Ciborium 


minus,”*  or  pyx,  in  which  the  “ Host  ” is  kept  after 
consecration,  as  “the  Blessed  Sacrament;”  and 
there  can  be  little  doubt  of  the  Mediaeval  Christian 
church  having  borrowed  both  the  design  and  purpose 
of  this  vessel  from  the  lotus-form  argha  or  yon i used 
in  the  religious  services  of  the  Hindus.  Ordinarily, 
the  argha  is  shaped  like  a beast  \jirgha-patra,  cf. 
Argo,  and  “patera”],  after  the  manner  of  the 
cymbium  of  Isis,  and  used  emblematically  as  a cornu- 
copia [horn  of  Amalthea],  in  pouring  libations  of 
milk,  honey,  &c.,  and  in  making  offerings  of  grain, 
fruits,  flowers,  perfumes,  &c.,  to  the  gods  and  the 
Brahmans,  and  to  bridegrooms  and  other  worshipful 
persons.  But  when  shaped  as  an  8,  12,  or  16- 
petalled  lotus,  folded  on  an  inner  cup,  just  as  the 
flowers  of  the  Nelumbium  speciosum  are  folded  on 
their  honeycombed  seed-bearing  “ torus,”  it  is  meant 
to  hold  and  enshrine  the  lapilliform  lingatn  [to  be 
distinguished  from  the  salagrama  of  Vishnu]  sacred 
to  Siva,  the  “ Lord  of  the  argha  ” [Argha-natha], 
as  Mahadeva,  “ the  Great  God”  over  all  gods.  The 
argha  itself  always  symbolises  Parvali , “ the 

Mountaineer,”  the  consort  of  Siva.  In  the  “Tree 
of  Life, ’’with  its  affronted  guardian  beasts  [cheru- 
bim], we  have  the  ultimate  poetical  and  artistic 
rendering  of  crude  ideas  suggested  primarily  by  the 
same  physiological  phenomena  ; and  the  familiar 
“ cone  pattern  ” on  Indian  shawls,  kincobs,  chintzes, 
and  carpets,  of  which  so  many  absurd  explanatians 
have  been  attempted,  is  but  either  a phalliform  lotus 
bud,  or,  as  in  its  ultimate  evolution,  the  “ Tree  of 
Life”  growing  within  “the  Garden  of  Eden,”  the 
latter  still  being  represented  archaistically,  as  in  the 
so-called  “ vesica  piscis  ” of  Christian  art. 

A “Kincob.” 

The  last  illustration  [No.  77]  is  of  an  Ahmedabad 
kincob  [Persian  kinkhwab,  Mediaeval  “ cammoca,” 
French  mocade , and  English  “mockado,”  this  last 
form  of  the  word  having  been  used  for  a mock 
velvet !]  or  brocaded  “ cloth  of  gold  ” f [cf : Chinese 
kim,  or  kin,  “gold.”]  Each  end  of  it  represents  a 
“Paradise”  [Persian  jirdaus,  cf:  Firdausi,  “the 
Paradisaical,”  from  the  Sanscrit para-desa,  literally 
“ a far-country  ”]  set  with  four  pots  [cf:  the  “ Venus- 
Gardens  ” of  the  Greeks  and  Romans]  of  the  celestial 
[i.e.  planetary]  “Tree  of  Life,”  enclosed  within  its 
“cone”  shaped  “mystical  almond”  [“vesica”], 
here  derived  directly  from  the  sacred  lotus-bud ; the 
whole  woven  in  silks  of  the  gayest  colours  on  a stiff 
ground  of  radiant  gold.  The  four  square  “ Paradise  ” 

* See  also  “ The  Kennett  Ciborium,”  by  Mr.  Archibald 
Constable,  in  The  Scottish  National  Memorials , Glasgow, 
James  MacLehose  and  Sons,  1890.  This  admirable  mono- 
graph has  since  been  reprinted,  with  additions  by  Mr. 
Constable. 

+ At  first  these  brocades  or  broches,  i.e.,  “embossed” 
stuffs,  were  wholly  of  gold,  but  gradually  silk  was  introduced 
in  their  manufacture,  either  as  a ground  for  the  raised  charg- 
ing of  gold,  or  for  the  variegated  patterning  on  a ground  of 
intercurrent  gold. 
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is  bounded  by  a border  of  lotus  flowers  blooming  on  j 
an  angularly  undulating  stalk,  along  each  side  of 
which  passes  an  unending  procession  of  parakeets, 
inwrought  of  red  and  green  with  the  most  archaic 
•conventionality,  but  every  one  alive,  and  rejoicing 
aloud  in  the  unclouded  sunshine  of  their  life.  There 
is  no  mistaking  their  voice  of  joy,  which  is  the  dis- 
tinctive note  of  all  the  best  Indian  art.  The  body  of 
the  kincob  is  of  tawny  crimson,  striped  with  bright 
gold,  and  diapered  between  the  bright  gold  stripes 
with  alternate  lotus  buds  and  flowers  [“knop  and 
flower  pattern”]  of  dulled  gold.  It  is  worn  as  a 
robe  by  the  women  ; and  beholding  a high-caste 
Hindu  lady  of  the  Mahratta  country  in  such  glorious 
apparel  as  this,  floating  about  her  in  waves  of  gold 
like  a lambent  aureole,  Homer’s  familiar  line  of 
Helen  is  instinctively  recalled  to  one’s  lips  : — 

“ What  winning  grace  ! and  what  majestic  mien  ! 

She  moves  a goddess,  and  she  looks  a queen  ! ”* 

On  the  Use  and  Abuse  of  Tradition  in 
Decorative  Art. 

I have  selected  these  illustrations,  not  to  tempt 
•our  English  manufacturers  to  copy  them,  but  to 
enkindle  their  admiration,  wonder,  and  imagination 
to  nobler  achievements  in  their  own  industrial  arts. 
But  in  protesting  against  our  designers  slavishly 
plagiarising  Indian  patterns,  I do  not  mean  that  they 
should  not  receive  suggestions  from  them  as  to  the 
general  forms  and  disposition  of  the  ornamentation 
ofEnglish  manufactures.  The  general  forms  belong 
to  all  the  world.  They  have  probably  originated 
spontaneously  everywhere  among  the  artistic  races  of 
the  world ; and  it  is  not  possible  for  man,  with  his 
limited  powers  of  invention,  to  get  away  from  them, 
nor,  indeed,  is  it  in  the  least  degree  desirable ; for 
one  of  the  greatest  charms  of  human  life  is  the 
essential  unity  which  underlies  the  infinite  variety  of 
its  manifestations,  whether  in  nature  or  art.  But 
what  our  designers  should  do  is  to  give  just  this 
variety,  derived  from  local  conditions  and  circum- 
stances, to  the  few  really  decorative  types  they  have 
inherited,  in  common  with  all  the  rest  of  the  world, 
from  the  dateless  past.  The  details,  therefore,  should 
all  be  of  pure  English  origin.  We  rarely  find  the 
lotus  flower  and  bud  in  modern  Persian  art,  but  we 
always  find  the  same  knop  and  flower  pattern, 
which  was  represented  in  ancient  Persian  art, 
either  by  the  lotus  flower  and  bud,  or  by  the 
leafy  head  of  the  date  tree  and  its  cluster  of 
fruit,  these  forms  being  replaced  in  modern 
Persian  art  by  the  rose,  tulip,  pink,  narcissus,  and 
other  native  flowers  of  the  country.  The  knop  and 
flower  pattern,  as  represented  by  the  lotus  and  its 
bud,  probably  originated  in  Egypt,  and  thence  passed 
to  Assyria,  and  it  is  from  the  latter  country  that  the 
permutations  of  it  seen  on  the  Buddhistic  sculptures 
of  Bharhut,  Sanchi,  and  Amaravati  were  obviously 


* Literally “ How  awfully  like  she  is  to  the  immortal 
goddesses.” 
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derived.  From  Assyria  and  Egypt  it  passed  into 
Greece  and  Italy,  and  over  all  modern  Europe.  We 
have,  therefore,  not  only  a right  to  the  use  of  the 
knop  and  flower  pattern  because  in  its  crude  shape  it 
suggests  itself,  like  the  cross  and  key  patterns,  natur- 
ally to  every  one,  as  may  be  seen  in  the  first  efforts 
pf  clever  children  in  designing,  but  because  we  have 
inherited  it  historically.  But  what  we  have  to  do  for 
ourselves  is  to  quicken  the  decorative  forms  we  have 
received  from  other  countries,  with  our  own  national, 
civic,  and  family,  and,  I would  add,  personal  life  ; 
by  adapting  to  them  our  own  country  fruits 
and  flowers,  and  animals,  and  our  own  religious 
and  state  symbols,  and  civic  and  family  arms  and 
crests,  and  the  emblems  of  our  own  personal 
lives.  In  this  way  every  family  in  England  might, 
as  is  the  case  with  the  handicraft  families  of  the  East, 
have  its  own  designs  in  carpets,  curtains,  wall  papers, 
lining  papers  for  books,  and  in  glass  and  crockery, 
as  well  as  in  family  plate.  The  complete  nationalisa- 
tion of  English  art  in  this  way,  under  the  direction  of 
the  first  masters  of  the  age,  would  probably,  in  a 
generation,  transform  us  into  a finished  artistic  race, 
and  give  our  manufactures  a legitimate  hold  on  the 
markets  of  the  world  we  might  then  hope  to  never 
lose  again.  The  knop  and  flower  pattern  is  con- 
spicuously represented  on  the  Bharhut  and  Sanchi 
sculptures  by  a full-faced  lotus  flower,  alternating 
with  lotus  buds,  placed  end  to  end,  so  as  to  fill  up 
the  space  between  the  flowers  with  an  hour-glass- 
like ornament.  We  find  this  arrangement  of  the 
knop  and  flower  pattern  constantly  repeated  with 
more  or  less  of  local  character,  in  Greek,  and 
Roman,  and  modern  European  art.  It  occurs 
in  the  vestibule  of  Drury-lane  Theatre,  where 
its  representation  is  almost  identical  with  that  found 
at  Bharhut  and  Sanchi.  It  is  seen  on  thousands  of 
London  houses,  and  often  on  London  garden-walls, 
in  which  the  “flower”  is  represented  by  a course 
of  round  holes  in  the  wall,  the  parapet  of  which  is 
supported  by  the  hour- glass-like  “knop”  done  in 
solid  masonry.  It  is  always  interesting  to  observe 
these  more  or  less  literal  representations  of  the  same 
ancient  forms.  They  please  a learned  man,  and  they 
may  satisfy  a cultivated  man’s  sense  of  academical 
propriety ; but  they  never  touch  the  heart  of  any 
man,  simple  or  cunning.  When,  however,  Messrs. 
Wedgwood  and  Co.  exhibited  at  Paris,  in  1867,  an 
earthenware  dessert  service,  in  which  all  the  plates 
and  dishes  were  ornamented  with  the  red-tipped 
daisy  flower  and  daisy  bud,  in  the  same  knop  and 
flower  arrangement,  every  one  who  saw  it  was 
delighted.  Nothing  could  be  more  fresh,  attractive, 
and  satisfactory  in  every  way.  The  design  pleased 
all  the  more  because  while  it  was  of  the  simplest  and 
the  happiest  originality,  its  direct  historical  descent 
from  the  art  of  Nineveh,  Athens,  and  Rome  was 
obvious.  There  is  always  a fascination  in  thus  pre- 
serving our  historical  connection  with  the  past ; and 
its  severance  involves  no  less  a loss  in  art  than  in 
social  economy  and  politics. 
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ROADS  AND  HIGHWAYS  IN  CHINA. 

The  United  States  Minister  at  Peking,  in  a recent 
report  to  his  Government,  says  that  road- making  is 
an  art  which  among  the  Chinese  has  never  been 
brought  to  any  great  perfection.  The  explanation, 
probably,  is  that  in  the  greater  part  of  China  proper 
there  are  waterways,  natural  and  artificial,  crossing 
the  plains,  while  human  labour  has  always  been 
found  preferable  to  pack-horses  or  other  beasts  of 
burden  over  narrow  and  circuitous  mountain  passes. 
In  Southern  China,  at  the  centres  of  the  tea  trade, 
the  long  string  of  coolies  bearing  down  from  the  hills 
the  leaves,  in  deep  baskets  slung  on  poles,  is  a 
familiar  sight.  The  transport  of  brick  tea  over  the 
mountain  roads  of  Syn-chuan  into  Thibet,  a trade 
said  to  amount  to  ,£200,000  annually,  is  also  effected 
by  coolies,  who  here,  on  account  of  the  steepness  of 
the  defiles,  do  not  use  carrying  poles,  but  bear  the 
tea  on  a wooden  frame  strapped  to  their  shoulders. 
In  this  way  they  make  a fifteen  days’  journey  over 
mountain  paths,  bearing  about  100  lbs.  of  tea  each, 
for  which  service  they  receive  about  14s.  or  15s. 
The  importance  of  military  roads  appears  never  to 
have  been  impressed  upon  the  Chinese.  In 
Northern  China,  where  waterways  are  not  so 
numerous  as  in  the  south,  intercommunication  has 
always  presented  serious  difficulties,  which  no 
attempt  has  been  made  to  overcome.  Bridges  have 
been  built  over  some  smaller  streams,  but  are  not  kept 
in  repair.  The  large  rivers  are  to  be  crossed  by 
ferries  only,  the  smaller  to  be  forded.  In  some 
places  there  are  bridges,  which  are  too  narrow  to  be 
crossed  by  carts,  where  the  mules  are  taken  out  and 
led  singly,  while  the  carts  are  carried  over  on  men’s 
shoulders.  In  times  of  flood  there  is  frequently  no 
way  of  crossing  at  all.  The  roads  themselves,  out- 
side the  cities,  are  merely  a line  of  ruts  across  the 
fields.  In  winter,  when  free  from  rain,  as  they  are 
for  nine  months  in  the  year,  they  keep  in  very  good 
condition.  In  summer,  they  are  an  impassable  bog  ; 
and  transit,  except  on  foot,  is  suspended.  Inside 
the  cities  some  of  the  crowded  thoroughfares  are 
paved  with  massive  blocks  of  stone.  The  import- 
ance of  the  rapid  conveyance  of  intelligence  to  the 
centre  of  Government  from  the  outside  provinces  has 
always  been  felt.  In  the  days  preceding  the  intro- 
duction of  the  telegraph  this  was  accomplished  by  an 
elaborate  system  of  post  stations.  These  were 
placed  some  30  miles  apart,  and  relays  of  horses 
constantly  kept  in  readiness  for  the  Imperial  courier. 
By  these  means  despatches  have  been  sent  to  distant 
prominent  capitals  at  the  rate  of  250  miles  a day. 
The  following  custom  prevails  with  reference  to  the 
official  courier  service  in  Thibet  : — The  express 
courier  from  Gartok  to  Lhara,  a distance  of  800 
miles,  travels  night  and  day.  He  is  not  relieved  en 
route.  His  clothes  are,  says  the  United  States 
minister,  sealed  on  him,  and  can  only  be  removed 
after  the  seal  has  been  broken  by  the  proper 
official.  These  messengers  are  lifted  at  the  post 


station  from  one  horse  to  another,  and  sometimes 
die  on  the  way  from  exposure  and  fatigue.  It  is 
remarkable  that  the  various  systems  of  government 
and  private  posts  should  exist  without  leading  to  the 
construction  of  proper  post  roads  and  highways  in- 
China.  Over  some  mountain  roads,  however,  which- 
would  otherwise  be  impassable,  considerable  work 
has  been  done  and  money  expended.  In  some  places- 
the  paths  over  the  passes  have  been  simply  paved  for 
foot  passengers,  but  in  others  provision  has  been 
made  for  the  passage  of  carts.  Most  of  these  roads- 
date  from  very  remote  periods,  but  there  are  occa- 
sional instances  of  recent  construction  and  repair. 
The  most  important  of  recent  improvements  is  the- 
putting  in  order  of  the  road  through  the  Chii  Yung 
Kuan,  north  of  Peking.  This  is  the  pass  leading 
into  Mongolia  from  China,  through  the  Great  Wall, 
past  the  cities  of  Nankou  and  Kalgan.  It  is  familiar 
to  all  travellers  to  Peking  as  the  Nankou  Pass.  The 
work  of  repair  here  was  undertaken  by  the  Viceroy 
Li  Kung-chang  some  years  ago,  and  the  road  itself 
is  said  to  be  of  the  most  creditable  character.  Drains 
have  been  made,  substantial  bridges  built,  inequalities 
levelled,  and  obstructing  rocks  hewn  away.  This 
new  road,  says  the  American  Minister,  will  be  of 
great  benefit  to  local  traffic,  but  particularly  for  the 
transport  of  the  immense  quantities  of  tea  sent  by 
Russian  merchants,  on  camels,  from  Tungchou  to 
Kiachta,  via  this  pass. 


Obituary. 

^ 

Sir  George  Airy,  K.C.B.— Sir  George  BiddeD 
Airy,  K.C.B.,  F.R.S.,  who  died  at  Greenwich  on 
Saturday,  2nd  inst.,  in  the  ninety-first  year  of  his 
age,  was  awarded  the  Albert  Medal  in  1876,  “for 
eminent  services  rendered  to  commerce  by  his  re- 
searches in  nautical  astronomy  and  in  magnetism,  and 
by  his  improvements  in  the  applications  of  the 
mariner’s  compass  to  the  navigation  of  iron  ships. ’r 
Mr.  Airy  entered  Trinity  College,  Cambridge,  in 
1819,  and  was  Senior  Wrangler  in  1823.  During  his 
tenure  of  the  Plumian  Professorship  of  Astronomy, 
to  which  he  was  elected  in  1828,  he  acted  as  director  of 
the  Cambridge  Observatory.  He  held  the  office  of 
Astronomer- Royal  from  1835  to  i88r,  and  that  of 
President  of  the  Royal  Society  from  1871  to  1872. 
It  is  not  necessary  to  register  here  the  particulars 
of  the  late  Astronomer- Royal’s  active  and  dis-. 
tinguished  career,  but  it  may  be  mentioned  that 
on  several  occasions  he  attended  the  meetings  of 
the  Society  and  joined  in  the  discussions.  On 
February  nth,  1855,  he  presided  at  a meeting, 
when  the  question  of  the  expediency  of  the  deci- 
malisation of  British  money  and  weights  and  mea- 
sures were  discussed. 
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General  Notes. 


Chicago  Exhibition. — A communication  on  the 
participation  of  the  Republic  of  Ecuador  in  the 
Chicago  Exhibition,  from  Mr.  Alfred  St.  John? 
H.B.M.’s  Minister  at  Quito,  addressed  to  the 
Marquis  of  Salisbury,  has  been  forwarded  from  the 
Foreign-office  to  the  Secretary  of  the  Royal  Com- 
mission. It  is  expected  that  the  Republic  of  Ecuador 
will  make  a very  varied  and  interesting  exhibit.  It 
has  been  allotted  3,000  feet  of  space,  and  the  building 
to  be  erected  will  be  upon  the  model  of  her  building 
at  Paris  in  1889,  in  representation  of  an  Inca  Temple. 
As  many  of  the  Equatorian  Exhibits  at  the  Paris 
Exhibition  of  1889  as  can  be  secured  will  be  sent  to 
Chicago.  Most  of  the  exhibits  at  the  National  Ex- 
hibition to  be  held  at  Quito  in  1892  will  be  sent  to 
Madrid  in  1892,  and  thence  to  Chicago  in  1893. 

Paris  Exhibition. — The  Economiste  Franfais 
publishes  a detailed  analysis  of  the  receipts  and  ex- 
penditure connected  with  the  Universal  Exhibition  of 
1889,  the  net  financial  outcome  of  the  Exhibition 
being  a balance  of  about  ^400,000  to  the  good.  The 
receipts  were  made  up  of  the  money  paid  for  admis- 
sion, the  produce  of  different  concessions  and  lettings 
of  space,  the  sale  of  materials  afterwards,  the  subsidy 
of  the  city  of  Paris,  and  the  amount  contributed  by 
the  State.  There  were  no  fewer  than  125  conces- 
sions of  various  kinds  for  cafes  and  restaurants,  which 
produced  about^90,ooo,  while  a sum  of  nearly  ^9, 000 
was  received  for  concerts,  subscriptions  to  water  and 
gas,  the  total  receipts  amounting  to  ^2,000,000,  or 
^280,000  more  than  the  estimate  for  them.  The 
receipts  of  the  1867  Exhibition  were  ^1,050,000, 
while  those  for  the  Exhibition  of  1878  did  not  amount 
to  more  than  ^927,000,  including  a subsidy  of 
^248,000  from  the  city  of  Paris.  Upon  the  other 
hand,  the  expenses  of  the  1889  Exhibition,  which  had 
been  estimated  at  ^1,860,000,  did  not  amount  to 
more  than  ^1,600,000,  while  for  the  1867  Exhibition 
they  were  ^936,800,  and  for  that  of  1878,^2,216,000 
including  a sum  of ^560, 000  spent  upon  the  Palace  of 
the  Trocadero.  In  other  words,  while  the  1889  Ex- 
hibition left  a profit  of ^400,000,  that  of  1867  gave 
one  of  only  ,£112,000,  and  that  of  1878,  organised  at 
the  cost  of  the  State,  left  a deficit  of  ^1,268, 000.  It 
should  be  pointed  out,  however,  that  in  1878  there 
was  no  subsidy  from  the  State,  whereas  in  1889  the 
State  contributed  ^680,000,  and  in  1867^240,000. 
— The  Times. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  Eight  o’clock  : — 

January  20. — Prof.  Vivian  B.  Lewes,  “Spon- 


taneous Ignition  of  Coal,  and  its  Prevention.”  Sir 
Frederick  Bramwell,  Birt.,  D.C.L.,  F.R.S., 
will  preside. 

January  27. — F.  W.  Edridge-Green,  M.D., 
“The  Scientific  Value  of  Lovibond’s  Tintometer.” 
R.  Brudenell  Carter,  F.R.C.S.,  will  presioe. 

February  3. — T.  Pridgin  Teale,  “Dust,  and 
How  to  Shut  it  Out.”  Dr.  T.  E.  Thorpe,  F.R.S- 
will  preside. 

February  10.— E.  Price  Edwards,  “ Burning 
Oils  for  Lighthouses  and  Lightships.”  Sir  Lyon 
Playfair,  K.C.B.,  F.R.S. , will  preside. 

Papers,  the  dates  of  reading  of  which  are  not 
yet  fixed  : — 

“ The  Pamirs.”  By  Capt.  F.  E.  Younghusband. 

“ Iceland.”  By  Tempest  Anderson,  M.D. 

“ Ancient  and  Modern  Art  Pottery  of  Japan.”  By 
Ernest  Hart. 

“The  Fisheries  Department:  its  Position  and 
Prospects.”  By  J.  W.  Willis  Bund. 

“The  Congo  State.”  By  Captain  V.  Lovett 
Cameron,  R.N.,  C.B. 


Foreign  and  Colonial  Section. 

Tuesdays,  at  Half-past  Four  or  Eight 
o’clock  ; due  notice  of  the  hour  will  be 
given  : — - 

January  12.— Ernest  Satow,  C.M.G.,  “ The 
Laos  States  of  Upper  Siam.’’  4.30  p.m. 

February  16 — Lewis  Atkinson,  “The  Kim- 
berley Exhibition.” 

March  15. — F.  A.  Pezet  (Peruvian  Consul 
General),  “ Peru.” 

Papers,  the  dates  of  reading  of  which  are  not 
yet  fixed  : — 

“ Australasia.”  By  Sir  Edward  Braddon, 
K.C.M.G. 

“ Newfoundland.”  By  Sir  William  Whiteway, 
K.C.M.G. 

Indian  Section. 

Thursday  afternoons,  at  4.30  p.m.  : — - 

January  21.— Herbert  Jones,  “From  Tien- 
Shan  to  the  Pamirs— experiences  on  the  Russo- 
Chinese  Frontier.”  The  paper  will  be  illustrated  by 
lantern  slides. 

February  ii.  — Lord  Lamington,  “Recent 
Travels  in  Indo-China.”  Lieut. -General  Sir  Andrew 
Clarke,  G.C.M.G.,  C.B.,  C.I.E.,  will  preside. 

March  3. — Surgeon-General  Sir  W illiam  James 
Moore,  K.C.I.E.,  “Indian  Sanitation  and  the  In- 
ternational Congress  of  Hygiene.”  Major-General 
Sir  Owen  Tudor  Burne,  K.C.S.I.,  C.I.E.,  will 
preside. 
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March  24. — G.  H.  M.  Batten,  formerly  of  the 
Bengal  Civil  Service,  “The  Opium  Question.”  Sir 
John  Strachey,  G.C.S.I.,  C.I.E.,  will  preside. 

April  7. — Dr.  J.  Augustus  Voelcker,  “ The 
Agricultural  Needs  of  India.” 

April  28. — Sir  William  Wedderburn,  Bart., 
“Reorganisation  of  Agricultural  Credit  in  India.” 
The  Right  Hon.  Sir  James  Caird,  K.C.B.,  will 
preside. 

May  19.  — Jervoise  Athelstane  Baines, 
C.S.I.,  Chief  Census  Commissioner  for  India,  “ The 
Indian  Census  of  1891.”  Sir  Charles  Bernard, 
K.C.S.I.,  will  preside. 


Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 
January  26. — William  Morris,  M.A.,  “The 
Woodcuts  of  Gothic  Books.”  Sir  George  Bird- 
wood,  K.C.I.E.,  C.S.I.,  LL.D.,  M.D.,  will  preside. 
The  paper  will  be  illustrated  by  lantern  slides. 

February  23. — J.  William  Tones,  “Artistic 
Treatment  of  Jewellery : Jewel  and  Address  Caskets.” 
March  8. — 

March  29.— E.  Roscoe  Mullins,  “ The  Deco, 
rative  Uses  of  Sculpture.”  Alfred  Gilbert, 
A.R.A.,  will  preside. 

April  12.  — C.  Purdon  Clarke,  C.I.E., 
“ English  Brocades  and  Figured  Silks.” 

May  17. — George  T.  Robinson,  “Decorative 
Plaster  Work”  (II.).  J.  Hungerford  Pollen 
will  preside. 


Cantor  Lectures. 

The  following  courses  of  Cantor  lectures  will 
be  delivered  on  Monday  evenings,  at  Eight 
o’clock : — 

Prof.  George  Forbes,  F.R.S.,  “Develop- 
ments of  Electrical  Distribution.”  Four 
Lectures. 

January  25,  February  1,  8,  15. 

Prof.  William  Robinson,  M.E.,  Assoc- 
M.Inst.C.E.,  “The  Uses  of  Petroleum  in 
Prime  Movers.”  Four  Lectures. 

February  29,  March  7,  14,  21.  9 1 

Bennett  H.  Brough,  “Mine  Surveying.” 
Three  Lectures. 

March  28,  April,  4,  11. 

Dr.  Percy  Frankland,  F.C.S.,  “ Recent 
Contributions  to  the  Chemistry  and  Baterio- 
lology  of  the  Fermentation  Industries.” 
Four  Lectures. 

May  2,  9,  16,  23. 


Howard  Lectures. 

A Special  Course  of  Six  Lectures,  under  the 
Howard  Bequest,  will  be  delivered  on  the 
following  Friday  evenings,  at  Eight  o’clock,  by 


Prof.  W.  Cawthorne  Unwin,  F.R.S., 
“ The  Development  and  Transmission  of 
Power  from  Central  Stations.” 

February  5,  12,  19,  26,  March  4,  11. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Jan.  ii  ...  London  Institution,  Finsbury-circus, 
E.C.,  5 p.m.  Prof.  Silvanus  Thompson,  “ Com- 
plimentary and  Supplementary  Colours.” 

Medical,  ii,  Chandos-street,  W.,  8£  p.m. 

Tuesday,  Jan.  12 SOCIETY  OF  ARTS,  John-street, 

Adelphi,  W.C.,  4^  p.m.  (Foreign  and  Colonial 
Section.)  Mr.  Ernest  Satow,  “ The  Laos  States 
of  Upper  Siam.” 

Medical  and  Chirurgical,  20,  Hanover-square.  W., 
8g  p.m. 

Civil  Engineers,  25,  Great  George- street,  S.W., 
8 p.m.  Mr.  Wilfrid  Airy,  “ Weighing  Machines.” 

Photographic,  5A,  Pall-mall  East,  S.W.,  8 p.m. 

Anthropological,  3,  Hanover-square,  W.,  p.m. 
Mrs.  French-Sheldon,  “ Customs  among  the 
Natives  of  East  Africa  from  Teita  to  Kilimegalia, 
with  special  reference  to  their  Women  and  Chil- 
dren.” 

Biblical  Archaeology,  9,  Conduit-street,  W.,  8 p.m. 
Annual  Meeting. 

Colonial  Institute,  Whitehall  Rooms,  Northumber- 
land-avenue,  W.C.,  8 p.m.  Professor  Anderson 
Stuart,  “ University  Education  in  Australia.” 

Wednesday,  Jan.  13. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  7 p.m.  Juvenile  Lecture.  Prof.  J. 
M.  Thomson,  “ The  Three  States  of  Matter — Solid, 
Liquid,  and  Gaseous.”  (Lecture  II.) 

Manchester  Geographical  Society,  44,  Brown-street, 
Manchester,  Prof.  T.  H.  Core,  “Meteorology  in 
Relation  to  Geography.” 

Photographic  Club,  Anderton’s  Hotel,  Fleet-street, 
E.C.,  8 p.m.  Mr.  H.  E.  Davis,  “ Glass  among  the 
Ancients.” 

Royal  Literary  Fund,  7,  Adelphi-terrace,  W.C., 
3 P-m. 

Thursday,  Jan.  14. ..Royal,  Burlington-house,  W.,  4^  p.m. 

Antiquaries,  Burlington-house,  W.,  8j  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  6 p.m. 
Mr.  C.  T.  Knaus,  “ Some  Aspects  of  the  Reign  of 
Terror.” 

Imperial  Institute,  University  College,  Gower-street, 
W.C.,  5 p.m.  Major-Gen.  Sir  Frederick  Gold- 
smid,  “ Persia:  its  Language  and  Literature.” 

Electrical  Engineers,  25,  Great  George -street,  S.W., 
8 p.m. 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m. 

Friday,  Jan.  15. ..United  Service  Institution,  "Whitehall-yard, 
3 p.m.  Mr.  E.  A.  Cazalet,  “The  Russian  Language 
and  Literature.”  Part  II. 

Civil  Engineers,  25,  Great  George-street,  S.W., 
72  p.m.  (Students’  Meeting.)  Mr.  J.  Roxburgh 
Sharman,  “Testing  and  Inspecting  for  Commercial 
Purposes.” 

Junior  Engineering  Association,  Westminster  - 
palace-hotel,  S.W.,  8 p.m.  Mr.  G.  Y.  C.  Holmes, 
“ Modern  Applications  of  Electricity  to  Metal- 
lurgy.” 

Quekett  Microscopical  Club,  20,  Hanover-square, 
W.C.,  8 p.m. 

Physical,  Science  Schools,  South  Kensington,  S.W., 
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Notices. 

* 

JUVENILE  LECTURES. 

On  Wednesday  evening,  13th  inst.,  Professor 
J.  M.  Thomson  delivered  the  second  of  his 
course  of  Juvenile  Lectures  on  the  “Three 
States  of  Matter,”  in  which  the  relation  of  the 
solid,  liquid,  and  gaseous  states  to  each  other, 
and  the  different  changes  which  may  be  ob- 
served in  the  action  of  various  material  sub- 
stances on  each  other  when  in  the  different 
states,  were  fully  dealt  with.  Professor  Thom- 
son divided  his  subject  into  the  changes 
produced  between  solids  and  solids,  solids 
and  liquids,  solids  and  gases,  liquids  and 
liquids,  liquids  and  gases,  gases  and  gases. 
In  the  first  section  he  spoke  of  the  mechanical 
adhesion  of  solids,  passing  to  the  physical 
and  chemical  changes  which  may  be  produced 
between  solid  substances. 

Professor  Thomson  then  demonstrated  the 
phenomena  of  solution  and  crystallisation  of 
solids  from  liquids,  pointing  out  the  variety  of 
solvents  and  their  action  on  various  substances. 
In  connection  with  solids  and  gases,  he  showed 
the  phenomena  of  the  absorption  and  of  the 
occlusion  of  gases  by  solids,  the  last  being  illus- 
trated by  the  occlusion  of  hydrogen  by  palla- 
dium. He  demonstrated  the  chemical  action 
produced  between  solids  and  certain  gases. 

In  demonstrating  the  changes  produced  by 
liquids  on  liquids,  Professor  Thomson  showed 
the  phenomena  of  contraction,  and  of  the  pro- 
duction of  heat  on  the  mixing  of  certain 
liquids,  and  then  pointed  out  the  questions 
dealing  with  the  absorption  of  gases  by  liquids, 
and  the  circumstances  of  temperature  and 
pressure  regulating  such  absorptions.  The 
lecturer  concluded  by  showing  the  various 
changes  which  are  produced  between  gases, 
passing  from  the  formation  of  mere  mixtures  of 
gases  to  the  formation  of  new  forms  of  gaseous 
matter,  and  finally  to  the  formation  of  liquid 


and  solid  bodies  by  the  combination  of  gaseous 
matter. 

The  lecture  was  fully  illustrated  by  experi- 
ments. 

On  the  motion  of  the  Chairman  (Mr. 
Francis  Cobb),  the  cordial  thanks  of  the  meet- 
ing were  voted  to  Professor  Thomson  for  his 
interesting  and  beautifully  illustrated  lectures. 

Professor  Thomson,  in  acknowledging  the 
vote,  referred  to  the  assistance  he  had  re- 
ceived from  Mr.  Jackson,  demonstrator  of 
chemistry  at  King’s  College,  in  the  prepara- 
tion and  exhibition  of  the  experiments. 


Chicago  Exhibition,  1893. 
+ 

CEYLON  COMMISSIONER. 

The  Secretary  of  the  Royal  Commission  has 
received  from  the  Secretary  of  State  for  the 
Colonies  information  that  Mr.  J.  J.  Grinlinton, 
an  unofficial  member  of  the  Ceylon  Legislative 
Council,  has  been  appointed  by  the  Governor 
Special  Commissioner  for  the  Colony. 


LIVERPOOL  CHAMBER  OF  COM- 
MERCE. 

The  Liverpool  Chamber  of  Commerce  have 
reconsidered  the  decision  they  arrived  at  last 
month,  not  to  act  as  a local  committee  for  the 
Chicago  Exhibition,  and  the  Secretary  has  in- 
formed the  Secretary  of  the  Royal  Commission, 
that  the  Chamber  having  rescinded  their  pre- 
vious resolution,  are  now  prepared  to  serve  as 
a local  committee  for  Liverpool,  and  to  dis- 
tribute information  about  the  Exhibition  in 
their  district. 


TRANSPORTATION  DEPARTMENT. 

The  authorities  of  the  World’s  Columbian 
Exposition  have  issued  a pamphlet  on  the 
classification  of  the  Department  of  Transpor- 
tation exhibits — railways,  vessels,  vehicles, 
&c. — from  which  the  following  information  is 
extracted : — 

For  the  first  time  in  the  history  of  world’s  fairs, 
has  been  decided  to  give  the  science  of  transportation, 
in  its  broadest  meaning,  that  attention  to  which  its 
importance  entitles  it.  The  development  of  modem 
transportation  has  been  so  recent  and  so  rapid  that 
its  significance  has  hardly  been  understood.  Already 
its  early  history  is,  in  many  instances,  fading  away  or 
utterly  lost.  Judged  by  their  relations  to  the  ever)'- 
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day  life  of  the  world,  no  other  industry  surpasses  it 
n utility,  or  equals  it  as  a power  in  the  progress  of 
civilisation.  Considered  from  the  standpoint  of  the 
amount  of  capital  invested,  it  overshadows  every 
other  industry.  Prof.  Arthur  T.  Hadley,  of  Yale 
College,  says : — “ The  railroads  of  the  world  are 
to-day  worth  from  25,000  to  30,000  millions  of 
dollars.  This  probably  represents  one- tenth  of  the 
total  wealth  of  civilised  nations,  and  one- quarter,  if 
not  one  third,  of  their  invested  capital.  It  is  doubtful 
whether  the  aggregate  plant  used  in  all  manufac- 
turing industries  can  equal  it  in  value.  The  capital 
engaged  in  banking  is  a trifle  beside  it.  The  world’s 
whole  stock  of  money  of  every  kind — gold,  silver  and 
paper — would  purchase  only  a third  of  its  railroads.” 
If  to  the  railroads  we  add  the  shipping  of  the  world 
and  all  means  of  conveyance  on  common  roads,  the 
magnitude  of  the  interests  represented  in  this  depart- 
ment of  the  World’s  Columbian  Exposition  may  be 
fairly  estimated. 

Plan  and  Scope. — It  is  the  intent  of  this  depart- 
ment that  it  shall  fully  and  fairly  present  the  origin, 
growth,  and  development  of  the  various  methods  of 
transportation  used  in  all  ages  and  in  all  parts  of  the 
world.  As  far  as  possible,  the  means  and  appliances 
of  barbarous  and  semi- civilised  tribes  will  be  shown 
by  specimen  vehicles,  trappings,  and  craft.  Past 
history  will  be  illustrated  by  relics  of  the  earlier  days. 
It  is  hoped  that  in  the  interest  of  historical  accuracy 
and  the  preservation  of  important  relics  which  are 
now  daily  passing  away,  the  attention  of  the  Depart- 
ment of  Transportation  Exhibits  may  be  called,  by 
its  friends  in  all  parts  of  the  world,  to  exhibits  of  this 
kind  which  may  and  ought  to  be  secured.  The 
development  of  water  craft  from  the  crudest  forms  to 
the  modern  ocean  steamship  ; of  wheeled  vehicles, 
from  the  first  inception  of  the  idea  of  the  wheel  to 
the  present  seeming  perfection ; and  of  that  greatest 
of  all  means  of  transportation — the  railway— will 
also  be  further  illustrated  by  accurate  models,  draw- 
ings, plans,  and  designs  in  cases  where  the  actual 
apparatus,  appliance,  or  machine  itself  cannot  be 
exhibited.  It  is  the  desire  of  this  department  to 
keep  the  historical  feature  clearly  in  view,  and  even 
to  magnify  it.  By  so  doing,  the  greatest  exhibition 
of  the  actual  means  of  transportation  employed 
throughout  the  world  to-day  will  stand  out  in  high 
relief  by  contrast ; and  the  wonderful  achievements 
of  recent  years  will  bear  more  weighty  testimony  to 
the  genius  of  the  age  in  which  we  live.  The 
classification  is  intended  to  be  reasonably  full 
and  complete,  but  not  to  enumerate  by  name 
all  possible  or  probable  kinds  of  exhibits.  A care- 
ful perusal  of  it  will  prove  suggestive  and  helpful 
to  intending  exhibitors.  It  may  seem  to  include 
some  things  which  it  is  difficult  to  show  in  an  exhi- 
bition of  this  kind,  but  the  object  kept  in  view  is  to 
make  so  complete  an  exposition  of  the  methods  and 
means  employed  in  every  branch  of  the  business  of 
transportation,  that  the  earnest  student  of  the  science 
may  here  find  everything  at  his  hand,  wilhout  en- 


countering the  difficulties  which  now  beset  and 
environ  such  study  and  investigation.  A grand 
object-lesson  will  be  presented  so  clearly  and  im- 
pressively that  a child  may  learn  in  hours  and  days 
what  would  otherwise  require  months  and  years. 
But  in  addition  to  the  object-lesson,  there  will  be 
a gathering  of  plans,  designs,  blanks,  reports,  mono- 
graphs, literature,  and  everything  appertaining  in  any 
way  to  “methods  of  abridging  distance,”  such  as 
has  never  been  made  before,  and  such  as  must  have 
an  appreciable  effect  upon  future  growth  and  de- 
velopment, The  tendency  of  such  collections,  and 
the  inevitable  comparisons  resulting,  is  to  bring  the 
lowest  up  to  the  level  of  the  best,  and  to  stimulate 
to  an  extraordinary  degree  both  the  adoption  of  the 
most  improved  methods,  and  the  invention  of  new 
means. 

The  Building. — The  building  for  the  display  of 
transportation  exhibits  is  eligibly  located  on  the 
western  bank  of  the  large  lagoon  surrounding  the 
beautiful  wooded  island,  which  occupies  nearly  the 
centre  of  the  Exposition.  It  is  near  the  main 
entrance  to  the  grounds,  and  convenient  of  access 
for  those  arriving  by  all  routes.  The  building  is 
surmounted  by  a cupola  reaching  a height  of  165 
feet.  Eight  elevators  will  run  from  the  centre  of  the 
main  floor  to  balconies  surrounding  the  cupola  at 
heights  of  1 15  and  128  feet.  The  view  from  this 
observatory  will  be  beautiful  in  the  extreme,  and  will 
give  visitors  an  excellent  comprehension  of  the  whole 
plan  of  the  Exposition  grounds  at  a glance.  The  archi- 
tects of  the  building  are  Messrs.  Adler  and  Sullivan,  of 
Chicago,  who  are  well  known  as  the  architects  of  the 
Auditorium  and  other  great  buildings.  Its  general 
architectural  treatment  is  simple,  but  with  exceed- 
ingly rich  and  elegant  details.  The  main  entrance 
will  consist  of  an  immense  arch,  decorated  with  car- 
vings, bas-reliefs,  and  mural  paintings.  It  will  be 
treated  entirely  in  gold  leaf,  and  will  be  known  as 
“ the  golden  door.”  Numerous  minor  entrances  are 
provided,  as  shown  in  the  plans,  and  with  them  are 
grouped  terraces,  seats,  drinking  fountains,  and 
statues.  The  interior  of  the  building  is  treated  much 
after  the  manner  of  a Roman  basilica,  with  broad 
nave  and  aisles.  The  roof  is  in  three  divisions  ; the 
middle  one  rising  much  higher  than  the  others,  and 
its  walls  pierced  to  form  a most  beautiful  arcaded 
clerestory.  The  main  building  covers  a space  of 
960  feet  in  length,  by  256  feet  deep — but  as  shown  in 
the  plans,  the  main  floor  includes  nearly  nine  acres 
of  additional  space  under  roof.  The  total  floor  space, 
including  the  entre  sol , is  nearly  seventeen  acres.  A 
75  feet  transfer  table  will  travel  the  annex,  along  the 
western  line  of  the  main  building.  Railway  tracks 
will  be  laid  in  the  annex  at  right  angles  to  the 
transfer  table.  The  heaviest  locomotives  and  cars 
can  be  run  direct  from  the  installaton  track,  which 
runs  alongside  the  southern  end  of  the  building, 
upon  the  transfer  table  which  will  take  them  to 
their  proper  tracks  inside  the  building.  The  length 
of  these  tracks  is  such  that  an  entire  train  can  be 
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shown  connected  as  when  in  actual  use.  When  in- 
stallation of  heavy  exhibits  has  been  completed,  the 
pit  of  the  transfer  table  will  be  floored  over.  The 
annexe  will  open  into  the  main  building  in  such  a 
manner  as  to  afford  long  and  striking  vistas  down 
the  main  avenues  and  aisles. 

The  Railway  Exhibit. — A space  of  over  eight 
acres  is  devoted  to  this  interest.  The  plan  adopted 
provides  for  the  best  possible  utilisation  of  space. 
Exhibitors  will  have  every  opportunity  for  showing 
their  appliances  and  devices  to  the  best  advantage. 
As  far  as  possible,  arrangements  should  be  made  by 
joint  agreement  for  showing  everything  in  its  proper 
place  and  relations.  Locomotive  appliances  can  best 
be  shown  on  locomotives,  and  the  appurtenances  and 
furnishings  of  cars,  on  cars.  Specimens  of  standard 
permanent  way  will  afford  opportunity  for  showing 
track  materials,  tools,  and  all  that  appertains  thereto 
in  the  best  possible  manner.  It  is  believed  that 
nearly  all  of  the  establishments  engaged  in  locomo- 
tive, car,  and  bridge  building,  will  be  represented. 
A large  number  of  the  leading  railways  of  the  world 
will  also  make  exhibits  of  their  standard  roadbed, 
track,  and  equipment.  The  opportunity  thus  offered 
for  joint  action  is  almost  unlimited,  and  by  proper 
placarding  where  necessary,  every  exhibit  may  be 
given  proper  prominence.  European  railway  ap- 
pliances and  machinery  have  never  been  exhibited  on 
any  large  scale  alongside  those  used  in  America.  It 
is  hoped  that  the  undoubted  influence  of  this  Ex- 
position upon  railway  development  in  the  future 
great  markets  of  the  world  for  railway  material  will 
be  sufficiently  appreciated  to  bring  out  the  desired 
comparison  on  a large  scale.  Abundant  and  choice 
space  has  been  designated  and  reserved  for  foreign 
countries ; and  every  possible  facility  will  be  afforded 
foreign  exhibitors. 

Intramural  Transit.  Street  railways — surface) 
underground,  and  elevated — are  to  be  shown  very 
completely  in  this  department.  Everything  relating 
to  their  permanent  way  and  equipment  is  here  in- 
cluded, with  the  single  exception  that  electric  motors 
must  be  shown  in  the  Department  of  Electricity. 
Cars  and  other  supplies  for  electric  roads  belong  in 
this  department — a division  which,  while  seeming  to 
be  arbitrary,  is  evidently  necessary. 

Carriages  and  Other  Vehicles  for  Common  Roade. 
— A large  portion  of  the  floor  space  of  the  trans- 
portation building  proper  will  be  devoted  to  this  dis- 
play. Included  in  it,  it  is  hoped  to  show,  with  here- 
tofore unequalled  completeness,  all  of  the  character- 
istic forms  and  types  of  wheeled  vehicles,  except  those 
used  on  railways.  The  classification  is  to  be  closely 
maintained,  and  exhibits  of  this  nature  from  all  coun- 
tries are  to  be  shown  together,  so  that  the  most  in- 
teresting and  instructive  comparisons  may  be  made. 
Harness,  saddlery,  and  horse  trappings  of  all  kinds  are 
here  provided  for.  Other  vehicles  and  conveyances, 
such  as  those  used  on.  snow,  and  those  employing 
human  muscle  as  the  motive  power,  are  also  included 
in  this  classification. 
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Bicycles. — This  most  recent  of  all  road  vehicles 
will  receive  the  attention  to  which  its  unequalled 
popularity  and  rapidly  increasing  use  entitles  it.  No 
maker  of  “ cycles  ” of  any  importance  in  the  world 
can  afford  to  miss  the  greatest  opportunity  ever 
offered  to  place  his  wares  advantageously  before 
bullions  of  possible  purchasers. 

Aerial , Pneumatic , <5r *c. — Transportation  through 
the  air  and  by  means  of  air  is  yet  in  a comparatively 
undeveloped  condition.  Whatever  is  worthy  in  past 
achievements  may  here  appear,  and  whatever  there  is 
of  present  success  or  future  promise.  Whether  or 
not  this  realm  is  ever  conquered  by  human  ingenuity, 
the  subject  will  always  be  a fascinating  one. 

Marine  Transportation. — Every  known  method  o 
transportation  on  water  may  be  shown  in  this  divi- 
sion. Small  craft  of  all  kinds  maybe  exhibited  in  full 
size ; vessels,  from  the  nature  of  the  case,  must  be 
shown  by  models.  For  fuller  illustration,  drawings, 
plans,  and  paintings  will  be  shown.  Principal  atten- 
tion will  be  given  to  the  merchant  marine.  The 
navigation  of  the  inland  waters  of  the  world,  especi- 
ally the  great  lakes  and  rivers,  will  doubtless  be  illu- 
strated more  fully  than  in  any  previous  Exposition. 
The  classification  provides,  also,  for  everything  of 
interest  connected  in  any  way  with  the  subject  of 
navigation.  The  government  of  the  United  States 
will  make  its  naval  display  in  connection  with  its  own 
building.  Foreign  governments,  builders  of  vessels 
of  war  and  defence,  throughout  the  world,  and  manu- 
facturers of  naval  supplies,  are  invited  to  exhibit  in 
this  department,  and  are  assured  of  every  considera- 
tion. The  separate  exhibit  of  the  United  States 
Government  will  not  prevent  a representation  of  its 
naval  history  and  its  present  plans  by  means  of 
models,  &c.,  in  this  department. 
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CANTOR  LEC1URES. 

PIGMENTS  AND  VEHICLES  OF  THE 
OLD  MASTERS. 

By  A.  P.  Laurie,  M.A. 

King’s  College,  Cambridge. 

Lecture  III. — Delivered  December  14th,  1891. 

Mediums. 

The  use  of  mediums  can  be  divided  into  two 
groups,  those  used  before  and  those  used  after 
the  introduction  of  oil  painting.  It  is  a mis- 
take, however,  to  suppose  that  oil  and  its  pro- 
perties were  not  known  before  the  introduction 
of  oil  painting.  Oil  varnishes  seem  to  have 
been  known  to  the  ancients,  and  are  described 
by  Theophilus.  Cennini  himself,  a tempera 
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painter,  describes  the  preparation  of  a drying 
oil  and  its  use  for  painting*  As  we  have 
already  seen,  he  describes  an  oil  varnish  as  a 
mordant  for  gilding,  and  he  also  states  that 
pictures,  after  being  painted,  must  be  var- 
nished. 

Apparently  the  custom  of  the  tempera 
painters  was  to  paint  with  a medium  of  white 
of  eggs,  or  yolk  of  eggs,  or  size  (the  paint  size 
being  made  from  parchment),  and  then  varnish 
the  finished  picture. 

There  is  one  point,  however,  which  seems  to 
have  been  very  generally  overlooked  in  this 
connection,  though  it  is  certainly  mentioned 
by  Eastlake.  It  was  a common  practice  to 
add  the  juice  of  the  fig-tree  to  the  white  of 
egg.  Now  the  fig-tree  belongs  to  the  same 
family  as  the  India-rubber  tree,  and  its  juice 
contains  caoutchouc.  We  are  thus  brought  to 
recognise  the  interesting  fact  that  caoutchouc 
was  used  as  a medium  for  painting  long  before 
its  properties  were  known.  Doubtless  the  mix- 
ture of  albumen  and  caoutchouc  would  make 
a very  tough  and  protective  medium. 

Van  Eyck  is  generally  recognised  as  having 
introduced  painting  in  oils,  though  he  cannot 
have  been  said  to  have  invented  oil  painting. 
Doubtless  he  made  many  little  improvements 
which  brought  oil  painting  into  general  use. 

The  grinding  of  colours  seems  to  have  been 
done  from  very  early  times  in  the  same  way 
with  the  muller.  The  method  is  still  used  for 
small  quantities  of  colour.  It  is  interesting 
to  note,  however,  that  the  Egyptians  do  not 
seem  to  have  known  of  the  muller.  They 
seem  to  have  rubbed  lumps  of  the  colour 
itself  round  the  sides  of  a round  stone  basin 
moistened  with  water.  The  best  mullers  are 
made  of  porphyry. 

The  preparation  of  the  linseed  or  wal- 
nut oil  (the  two  oils  used  by  the  old  mas- 
ters) will  shortly  be  dealt  with.  Besides 
these  oils,  the  materials  for  making  var- 
nishes were  juniper  resin,  sandarac,  amber, 
the  balsam  of  the  silver  pine,  or  oleo  de 
abezzo,  the  balsam  of  the  larch ; and,  later, 
mastic  and  other  Eastern  gums.  I shall 
not  trouble  you  with  all  the  learned  discussions 
as  to  the  nature  of  the  varnishes  used.  Recipes 
exist  in  plenty,  and  show  that  in  the  earlier 
varnishes  these  substances  are  dissolved  in 
oil.  Later  on,  in  the  16th  century,  spirit 
varnishes  were  introduced — that  is,  the  resins 
were  dissolved  in  turpentine  or  natural  naphtha. 
The  main  distinction  between  modern  varnishes 
and  the  ancient  varnishes  is  the  abandon- 
ment of  amber,  juniper,  and  pine  balsams, 


and  resins,  for  the  gums  of  the  East.  The 
peculiar  properties  of  the  balsam  will  be 
explained  in  the  course  of  this  lecture.  I may 
say  that  what  now  follows  is  an  investigation 
into  the  capacity  of  various  oils  and  var- 
nishes of  resisting  moisture,  which  brings  us 
to  some  curious,  and,  I venture  to  think,  new 
conclusions.  Part  of  it  has  already  been  laid 
before  the  Society.  I venture,  however,  to  re- 
peat it  here,  as  it  leads  up  to  certain  experi- 
ments which  have  been  completed  since  the 
reading  of  that  paper,  and  which,  I think, 
throw  further  light  on  the  methods  of  the  old 
masters. 

When  we  look  at  the  Van  Eyck,  No.  186  in 
the  National  Gallery,  we  are  at  once  struck 
with  its  wonderful  state  of  preservation.  The 
reds,  probably  produced  by  glazings  of  lac,  or 
Brazil  wood,  or  kermes  lake,  over  a yellow  or 
red  ground,  seem  certainly  to  have  slightly 
faded,  and  turned  brown,  when  compared  with 
fresh  preparations  of  the  same  lakes  made 
from  the  old  recipes ; but  they  are  in  a very 
fair  condition,  and  the  green  on  the  wife’s  dress 
is  marvellously  brilliant.  This  green  is  worthy 
of  special  attention,  as  it  seems  to  be  agreed, 
among  the  authorities  on  these  matters,  that 
it  can  only  have  been  produced  by  a glazing 
of  verdigris,  a pigment  which  we  now  know  to 
be  of  a most  dangerous  character,  turning 
black,  and  corroding  and  destroying  other 
colours.  The  oranges  in  the  corner  are 
apparently  painted  with  orpiment,  another 
dangerous  colour  to  use. 

With  reference  to  the  reds,  I have  already 
mentioned  the  three  lakes,  which  are  most 
commonly  referred  to  in  old  recipes,  madder 
being  hardly  ever  mentioned.  Of  these,  Brazil 
wood  is  very  fugitive,  turning  a dirty  brownish 
red,  and  fading  very  much,  if  only  exposed  to 
sunshine  for  a few  days.  Lac  lake,  though 
better  than  the  last,  is  not  a permanent  lake, 
and  kermes,  though  better  than  lac,  is  not 
a permanent  lake.  Unfortunately  these  lakes, 
when  prepared  from  the  old  recipes,  are  so 
much  alike,  that  it  is  impossible  to  identify 
them  on  a picture.  Judging,  however,  by 
these  recipes,  one  lake  is  as  likely  to  have 
been  used  as  another. 

In  this  picture,  then,  painted  early  in  the 
15th  century,  we  probably  have  verdigris,  a 
notoriously  fugitive  pigment,  orpiment,  a pig- 
ment very  apt  to  change,  and  a lake  which 
will  fade  with  more  or  less  rapidity,  according 
to  which  of  the  three  lakes  above-mentioned 
has  been  used. 

It  cannot  then  be  held,  that  the  preservation 
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of  the  picture  is  due  to  the  pigments  used,  and 
we  must  therefore  look  elsewhere  for  an  ex- 
planation of  its  freshness. 

If  then  the  secret  does  not  lie  in  the  pig- 
ments it  must  be  in  the  vehicle,  and  this  leads 
us  to  consider  what  properties  a vehicle  must 
have  to  produce  so  remarkable  an  effect. 

This  question  is  very  easily  answered. 

It  has  been  again  demonstrated  by  Prof. 
Russell  and  Captain  Abney,  in  their  report  on 
water-colours  (1888)  that  most  fugitive  pig- 
ments are  permanent  if  protected  from  moisture, 
and  a still  larger  number,  if  protected  both 
from  air  and  moisture.  If,  then,  we  can  obtain 
a vehicle  which  will  really  protect  the  particles 
of  the  pigment  from  moisture,  we  may  use  with 
safety  many  pigments  that  are  now  regarded 
as  fugitive. 

At  this  point,  one  is  apt  to  think  that  the 
inquiry  is  concluded,  as  we  are  accustomed  to 
assume  that  ordinary  varnishes  and  oils  do 
preserve  surfaces  from  the  action  of  moisture  ; 
but,  unfortunately,  if  a sufficiently  delicate  test 
is  applied,  this  is  not  found  to  be  so.  The 
method  I have  devised  for  doing  this  is  to  use 
as  a pigment  ignited  sulphate  of  copper, 
which  is  of  course  a very  hygroscopic  body. 
If  we  grind  a little  of  the  ignited  sulphate 
with  linseed  oil,  and  paint  it  out  on  a glass 
slide,  we  get  an  enamel-like  white  surface, 
with  sometimes  a slight  greenish  tinge  in  it. 

If  this  is  placed  in  a dessicator  to  dry,  it 
remains  the  same  in  appearance.  If,  however, 
when  dry  it  is  exposed  to  the  air  of  a room,  it 
gradually  turns  green  and  transparent ; or,  if 
it  is  exposed  under  a bell  jar,  beside  a dish  of 
water,  the  change  takes  place  much  more 
rapidly,  twelve  hours  being  often  sufficient. 
If  we  now  examine  the  slide  under  a micro- 
scope, we  usually  find  that  no  definite  crystal- 
line formation  is  visible ; but  occasionally, 
here  and  there,  are  to  be  found  complete 
crystals  of  sulphate  of  copper,  due  apparently 
to  a slow  aggregation  of  molecules  in  the 
colloid  linseed  oil. 

I shall  begin  by  describing  the  experiments 
I have  made  on  linseed  oil  alone. 

Linseed  Oil. 

The  linseed  oil  of  modern  commerce  differs 
in  several  important  particulars  from  that 
used  by  the  old  masters.  Hot  pressed  from 
adulterated  seed,  refined  by  the  addition  of 
sulphuric  acid,  and  then  probably  further 
adulterated  with  other  oils  before  it  is  put  on 
the  market,  it  is  a very  inferior  product.  The 
oil  of  the  old  masters  seems  to  have  been  cold 


pressed  from  pure  seed,  and  then  refined  by 
j exposure  to  sunlight  and  washing  with  water. 

In  converting  it  into  boiled  oil,  various  sub- 
stances and  methods  were  used ; such  as  ex- 
posure merely  to  the  sun  till  it  thickened ; 

J boiling  with  bone  ashes  and  pumice;  boiling 
it  with  ignited  sulphate  of  zinc*  ; boiling  it 
with  litharge  or  with  white  lead,  or  with 
amber;  or  exposing  it  to  the  sun  in  leaden 
dishes,  or  mixed  with  while  lead. 

The  modern  practice  is  probably  in  many 
cases  similar,  salts  of  manganese  having  been 
added  to  the  list,  and  such  substances  as  sul- 
phate of  zinc  having  been  abandoned. 

My  impression  from  the  study  of  the  old 
recipes  is  that,  probably  in  most  cases,  litharge, 
or  white  lead,  was  used,  just  as  it  is  most 
commonly  used  now.  We  have,  then,  to  look 
rather  to  the  earlier  stages  of  the  preparation 
of  the  oil,  to  find  any  serious  difference  between 
ancient  and  modern  practices. 

With  a view  to  finding  whether  the  capacity 
of  linseed  oil  for  resisting  moisture  would  be 
improved  by  following  any  of  the  old  methods, 
I tried  the  following  experiments.  I obtained — 

1.  A sample  of  ordinary  pale  drying  oil  of 
the  best  quality. 

2.  A bottle  of  drying  oil  from  one  of  the 
leading  firms  of  artists’  colourmen. 

3.  A sample  of  Bell’s  medium  from  Messrs. 
Bell  and  Co.,  of  Oxford-street.  This  medium 
is  prepared  by  cold  pressing  carefully  sifted 
seed,  and  then  keeping  the  raw  oil  at  a tem- 
perature of  about  ioo°  C.  for  some  weeks,  until 
it  becomes  thick  and  viscous.  This  “ fat  oil” 
is  then  thinned  with  oil  of  spike  for  use. 

4.  I obtained  some  raw  oil,  cold  pressed 
from  sifted  English  seed,  which  I then  refined 
in  the  following  manner  : — A bottle  was  filled 
one-third  full  with  salt  water  and  sand,  and 
one-third  full  of  oil,  and  was  placed  in  the  sun, 
with  a loose  cap  over  the  top,  for  four  weeks. 
By  the  end  of  that  time  no  more  precipitate 
was  formed,  and  the  oil  was  drawn  off,  filtered, 
and  converted  into  boiled  oil  by  heating  to 
ioo°  C.  for  120  hours  with  borate  of  man- 
ganese. 

Another  portion,  after  refining,  was  converted 
into  boiled  oil,  by  heating  strongly  for  three  hours 
with  bone  ashes,  adding  ignited  sulphate  of  zinc, 
and  allowing  it  to  settle  and  stand  in  the  sun, 
according  to  an  old  German  recipe  which  is 
quoted  by  Eastlake  in  his  “ History  of  Oil 

* The  use  of  this  substance  is  probably  accounted  for 
by  the  fact  that  the  crude  sulphate  prepared  from  the  ore 
often  contains  manganese.  The  pure  sulphate  has  no  effect 
on  the  oil. 
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Painting.”  Slides  were  painted  out  with  these 
different  oils  mixed  with  sulphate  of  copper, 
and  after  having  been  dried  in  a dessicator 
were  exposed  to  moisture.  They  all  turned 
green  at  approximately  the  same  rate,  and 
repeated  experiments  did  not  show  that  one 
had  much  advantage  over  another.  If  a slide 
is  varnished  with  oil  after  being  dry,  it  of  course 
resists  a little  longer  ; but  four  layers  of  such 
varnishing  only  protect  the  slide  for  three  days 
instead  of  one. 

As  far,  then,  as  these  experiments  are  con- 
cerned, there  seems  to  be  no  reason  to  suppose 
that  the  pure  oil,  sun-refined,  has  much  advan- 
tage over  the  commercial  oil,  or  that  the  different 
methods  of  converting  it  into  boiled  oil  exercise 
an  appreciable  effect.  Only  one  point  seemed 
to  remain  unsettled.  It  seemed  possible  that 
the  old  oil,  imperfectly  pressed,  might  be 
superior  to  that  obtained  by  the  hydraulic 
press.  In  order  to  test  this,  I had  some  fresh 
seed  pressed,  and  took  samples  during  the 
pressing,  dividing  the  oil  into  three  parts. 
Taking  the  first  of  these,  I refined  it,  boiled  it 
with  borate  of  manganese,  and  tested  it.  The 
moisture  penetrated  through  it  as  before. 

These  experiments  seem  to  show,  then, 
pretty  conclusively,  that  linseed  oil,  no  matter 
how  pure,  or  how  carefully  refined,  or  in  what 
way  it  is  converted  into  boiled  oil,  cannot  be 
depended  upon  to  protect  a surface  from 
moisture.  In  the  course  of  these  experiments, 
I was  struck  with  the  fact  that  linseed  oil  which 
had  been  kept  for  some  time,  after  it  was  dry 
in  the  dessicator,  seemed  to  resist  better  than 
lately-dried  oil,  when  exposed  to  moisture. 
Three  weeks  was  found  to  make  a considerable 
improvement,  and  two  months  still  further  im- 
provement. These  experiments  are  being 
continued,  with  a view  to  finding  at  what  point 
the  improvement  will  cease. 

When  we  consider  the  nature  and  constitu- 
tion of  linseed  oil,  I do  not  think  we  need  be 
surprised  at  its  permeability  to  moisture. 
Besides  containing  linoleine,  it  also  contains 
considerable  quantities  of  non-drying  fatty 
acids,  which,  being  unaltered  during  the 
oxidation  of  the  linoleine,  must  tend  to  pro- 
duce a spongy  and  porous  surface.  According 
to  Allen,  the  dried  film  contains  free  glycerine, 
which  must  not  only  tend  to  increase  its 
porosity,  but  also  to  act  as  a carrier  of 
moisture.  Taking  these  different  facts  into 
consideration,  the  passage  of  moisture  through 
linseed  oil  is  not  surprising. 

I should  like  to  refer  here  to  a theory  which 
has  been  recently  advanced,  that  lead  driers 


are  injurious  in  pictures,  on  account  of  the 
formation  of  lead  soaps.  As  far  as  these 
experiments  are  concerned,  we  have  no  con- 
firmation of  this  ; and  I confess  that  the  theory 
seems  to  me  a very  startling  one,  in  the  light 
of  the  fact  that  the  white  lead  used  by  the 
old  masters  was  prepared  by  the  Dutch  pro- 
cess, and  therefore  contained  large  quantities 
of  lead  hydrate,  and  of  the  fact  that  the  oldest 
recipe  I am  familiar  with  for  preparing  drying 
oil,  advises  that  this  should  be  done  by  boiling 
with  oxide  of  lead. 

When  Mr.  Scott  Taylor  tells  us  that  the 
Venetian  painters  were  accustomed  to  grind 
their  white  lead  repeatedly  in  vinegar,  I can 
only  suppose  that  chemists,  like  poets,  are 
sometimes  caught  nodding.  It  seems  to  me 
more  probable  that  treatment  with  lead  salts 
may  remove  some  of  the  fatty  acids  other  than 
linoleic  acid  as  lead  soaps.  I do  not  find, 
however,  that  the  oil  which  rises  to  the  surface 
of  ground  white  lead  protects  from  moisture 
any  better  than  ordinary  oil. 

Walnut  Oil. 

Walnut  oil  is  frequently  referred  to  in  the 
old  recipes,  and  seems  to  have  been  largely 
used  by  the  old  masters  for  painting.  It  can 
be  prepared  by  pressing  the  kernels  of  walnuts 
after  slightly  warming  them.  The  walnuts 
should  be  about  three  months  old.  The  oil 
obtained  is  very  pale,  and  dissolves  white  lead 
freely  on  boiling,  becoming  darker  in  colour. 
I prepared  a little  by  boiling  the  kernels  of  the 
walnuts  with  water,  after  pounding  them  in  a 
mortar,  roughly  separating  the  oil  which  rose 
to  the  top,  dissolving  the  oil  in  ether,  filtering, 
and  evaporating  off  the  ether.  I then  con- 
verted this  oil  into  a boiled  oil,  by  heating  it 
with  white  lead.  On  testing  it  with  the  sul- 
phate of  copper,  I found  that  moisture  rapidly 
penetrated,  showing  that  it  is  no  better  in  this 
respect  than  linseed  oil.  As  these  were  the 
two  oils  which  were  used  by  the  old  masters, 
the  protection  of  their  pigments  cannot  have 
depended  upon  the  nature  of  the  oil  used. 

Resins. 

In  order  to  test  how  far  pure  resins  will  pro- 
tect the  sulphate  of  copper  from  moisture,  I 
dissolved  them  either  in  spirits  of  turpentine  or 
in  benzole,  ground  the  sulphate  of  copper  with 
the  solution,  and  painted  it  out  on  a glass 
slide.  I have  not  attempted  an  exhaustive  ex- 
amination of  resins,  but  have  contended  myself 
with  a few  typical  ones,  namely,  colophony, 
mastic,  Sierra  Leone  copal,  and  amber.  The 
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varnishes  were  all  prepared  by  first  fusing  the 
resin,  and  then  gradually  adding  the  spirits  of 
turpentine  to  the  fused  mass. 

The  change  of  appearance  on  exposing  one 
of  the  slides  thus  prepared  to  moisture  was 
quite  different  to  the  appearance  in  the  case  of 
oil.  The  surface  became  an  opaque  greenish 
blue  in  the  course  of  a few  hours  in  the  case  of 
colophony,  mastic  and  Sierra  Leone  copal,  but 
after  that  there  was  no  further  change.  On 
then  examining  these  slides  under  the  micro- 
scope this  appearance  was  explained.  The 
whole  surface  was  rough  and  covered  with  blue 
cones  of  sulphate  of  copper  with  unaltered 
white  plains  between.  Apparently  the  varnish 
on  drying  became  full  of  small  cracks  or  holes, 
through  which  moisture  penetrated,  but  in 
itself  resisted  the  passage  of  moisture.  These 
holes  were  so  close  together  as  to  give  the 
whole  surface  a blue  appearance  when  ex- 
amined with  the  naked  eye.  The  one  excep- 
tion to  this  was  the  amber  varnish.  It  resisted 
the  attacks  of  moisture  for  weeks  without 
change.  I think,  however,  that  we  may  con- 
sider that  such  solutions  of  resins  protect  a 
surface  from  moisture  sufficiently  well  for  all 
practical  purposes.  The  slight  change  taking 
place  in  the  sulphate  of  copper  does  not  go 
any  further,  and  would,  I think,  be  impercep- 
tible in  the  case  of  a fugitive  pigment. 

I need  hardly  point  out,  however,  that  such 
solutions  are  quite  unfit  to  be  used  as  mediums 
in  place  of  oil,  and  that  the  surface  formed  is 
brittle  and  not  very  durable. 

Oleoresinous  Vehicles. 

Eastlake,  in  his  “ History  of  Oil  Painting,” 
devotes  himself  principally  to  trying  to  deter- 
mine what  medium  was  used  by  Van  Eyck  and 
his  immediate  followers.  As  his  book  is  the 
most  important  work  on  this  subject,  and  he 
has  devoted  immense  pains  to  investigating 
all  the  documentary  evidence,  the  theory  he 
advances  requires  specially  careful  examina- 
tion. 

Briefly,  his  theory  is  this,  that  the  Flemish 
painters  ground  their  colours  in  oil,  that  they 
prepared  a varnish  by  dissolving  a resin,  pre- 
ferably amber,  in  oil,  and  that  they  mixed  a 
little  of  this  with  the  colour.  He  claims  that 
such  a medium  protects  the  pigments  from 
moisture,  and  that  it  is  only  necessary  in  the 
case  of  specially  fugitive  pigments  such  as 
yellow  lake,  verdigris,  &c.,  to  increase  the 
proportion  of  varnish,  and  diminish  the  pro- 
portion of  oil,  in  order  to  effectually  lock  them 


up  and  protect  them  from  the  action  of  a moist 
climate.  This  he  calls  the  oleoresinous 
vehicle,  and  while,  undoubtedly,  showing  that 
this  in  all  probability  represents  their  usual 
practice  for  ordinary  pigments,  I think  he  fails 
to  make  out  that  they  relied  upon  this  method 
irl  the  case  of  notoriously  fugitive  pigments. 
In  fact,  curiously  enough,  as  I shall  presently 
show,  any  evidence  he  brings  forward  points 
in  quite  a different  direction.  At  the  same 
time  he  quotes  from  a sufficient  number  of 
authorities  to  show  that  he  correctly  describes 
their  general  practice  ; a practice  for  which 
there  are  sufficient  reasons,  apart  from  the 
question  of  the  preservation  of  specially  fugi- 
tive pigments. 

It  has  been  shown  by  Professor  Church  that 
even  so  hard  a resin  as  copal,  when  dissolved 
in  a volatile  medium,  after  a year  becomes 
covered  with  minute  cracks  ; that  this  is  also 
true  of  copal  dissolved  in  the  usual  quantity  of 
oil  necessary  to  make  a varnish.  But  he  finds 
that  if  a copal  oil  varnish  is  fixed  with  a certain 
proportion  of  oil,  it  forms  a surface  which  is 
hard,  and  therefore  preferable  to  oil  alone, 
which  is  soft,  but  which  does  not  crack.  There 
seems  to  be  no  doubt,  therefore,  that,  apart 
from  other  considerations,  the  mixture  of  a 
resin  dissolved  in  oil,  with  oil,  produces  the 
most  permanent  surface.  It  remains  to  be 
seen  whether  such  a medium  has  the  quality 
claimed  for  it  by  Eastlake  of  protecting  the 
pigments  from  moisture. 

In  order  to  experiment  upon  this  matter,  I 
obtained  (1)  a very  fine  sample  of  a genuiue 
copal  varnish  from  Messrs.  Freeman.  (2) 
Mander  Brothers,  Coburg  varnish.  (3)  I dis- 
solved Sierra  Leone  copal  in  my  own  pure 
linseed  oil,  and  heated  it  till  it  became  stringy, 
as  directed  in  the  old  recipes.  (4)  I dissolved 
amber  in  the  same  way  in  the  pure  oil.  (5)  I 
boiled  some  of  the  amber  varnish,  mixed  with 
white  lead  till  almost  solid,  and  then  diluted 
it  with  spirits  of  turpentine.  I then  prepared 
slides  with  these  varnishes  mixed  with  the 
sulphate  of  copper. 

Comparing  the  slides  painted  with  pure  oil 
with  slides  painted  with  a mixture  of  oil  and 
varnish,  and  slides  painted  with  the  varnish 
alone.  In  some  cases,  the  slides,  after  drying, 
were  varnished  with  the  mixture  that  had  been 
used  in  painting  them  out.  In  making  these 
varnishes,  I mixed  about  one-third  resin  with 
about  two-thirds  oil.  None  of  these  prepara- 
tions resisted  the  attacks  of  moisture.  Those 
containing  varnish  resisted  a little  longer  than 
those  merely  containing  oil ; but  the  difference 
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was  probably  due  to  the  greater  thickness  of 
the  protecting  layer. 

As  far,  then,  as  we  can  judge,  by  the  sul- 
phate of  copper  test,  Eastlake’s  theory  that  an 
oleoresinous  vehicle  will  protect  a fugitive  pig- 
ment is  not  correct.  It  seemed  to  me  neces- 
sary, however,  to  check  these  results  by  some 
experiments  made  in  another  way,  and  I there- 
fore determined  to  try  whether  such  mediums 
would  protect  a fugitive  pigment. 

In  order  to  reproduce,  as  near  as  possible, 
the  conditions  necessary  in  the  case  of  one  of 
the  old  masters,  I prepared  some  Brazil  wood 
lake  according  to  one  of  the  old  recipes,  and, 
after  careful  washing  and  drying,  ground  it 
with  the  following  mediums  : — - 

1.  Commercial  pale  boiled  oil. 

2.  Rowney’s  boiled  oil. 

3.  My  pure  oil. 

4.  The  pure  oil  mixed  with  amber  varnish. 

5.  The  pure  oil  mixed  with  copal  varnish. 

All  of  these  faded  when  exposed  to  sunlight, 
and  apparently  faded  at  the  same  rate. 

To  confirm  this  result,  I next  rubbed  out  on 
two  glass  plates  carmine  ground  in  pure  oil. 
After  the  two  plates  were  dry,  I put  one  away 
in  the  dark  and  exposed  the  other  to  light. 
At  the  same  time,  I rubbed  out  on  two  other 
plates,  carmine  ground  with  pure  oil  and  a 
little  amber  varnish,  and  exposed  one  of  these 
to  light.  The  two  plates  kept  in  the  dark 
retained  their  brilliancy,  while  the  two  ex- 
posed to  light  quickly  turned  brown  at  the 
same  rate. 

I think  that  these  experiments  show  pretty 
conclusively  that  whatever  method  may  have 
been  used  to  preserve  fugitive  pigments  by  the 
old  masters,  it  cannot  have  been  that  of 
grinding  colours  with  oil,  and  then  mixing  in 
a little  oil-varnish,  as  supposed  by  Eastlake. 

In  order,  then,  to  solve  this  problem  as  to 
the  nature  of  the  vehicle  used  to  preserve 
fugitive  colours,  it  is  necessary  to  lay  aside 
the  theories  of  such  writers  as  Eastlake,  and 
examine  carefully  such  old  recipes  as  are 
available.  This  is  all  the  more  necessary  as 
the  word  varnish  is  used  so  carelessly  by 
writers  on  this  subject,  for  they  seem  to  think 
that  all  varnishes  have  similar  properties,  and 
therefore  it  does  not  matter  whether  the  nature 
of  the  varnish  is  stated  or  not.  To  begin  with, 
the  oldest  recipes  we  find — the  varnishes — three 
mentioned  are  all  oil  varnishes.  Besides  oil, 
they  contain  amber,  or  sandarac,  and  a balsam, 
such  as  Venice  turpentine  (the  balsam  of  the 
larch),  or  oleo  de  abezzo  (the  balsam  of  the  silver 


pine).  Very  large  quantities  of  these  balsams 
were  sometimes  used.  For  instance,  in  one 
old  recipe  a varnish  is  recommended  consisting 
of  three  parts  Venice  turpentine,  three  parts  of 
oil,  and  one  part  of  mastic  ; while  in  another 
recipe  two  parts  of  Venice  turpentine  to  one 
part  of  oil  is  given.  Such  varnishes  must  be 
considered  simply  as  balsams,  slightly  diluted 
with  oil  to  make  them  flow  better  and  give 
greater  toughness  to  the  surface.  In  other 
cases  the  varnishes  do  not  contain  these 
balsams. 

Apparently  the  first  spirit  varnishes,  by 
which  I mean  in  this  case  varnishes  formed  by 
dissolving  a resin  or  a balsam,  or  both,  in 
spirits  of  turpentine  or  natural  naphtha,  were 
invented  in  Italy,  and  thence  found  their  way 
back  to  Flanders,  the  first  home  of  oil  paint- 
ing ; but  the  records  that  have  been  left  of  the 
methods  used  by  Van  Eyck  and  his  followers 
are  so  scanty,  that  we  cannot  speak  with  cer- 
tainty on  this  point. 

The  first  detailed  account  that  we  get  of  the 
methods  of  the  Flemish  painters  is  that  given 
by  De  Mayerne,  physician  at  the  Court  of 
Charles  I.,  and  a friend  of  Rubens  and  Van- 
dyke. In  the  recipes  given  by  him,  Venice 
turpentine  is  frequently  mentioned  as  a suit- 
able substance  for  the  preparation  of  varnishes, 
and  he  advises  that  it  should  be  dissolved 
either  in  naphtha  or  spirits  of  turpentine,  with 
the  occasional  addition  of  mastic,  or  with  the 
addition  of  a few  drops  of  oil  to  give  it  tough- 
ness. 

Perhaps  the  most  interesting  of  his  recipes 
is  the  one  in  which  he  tells  how  verdigris  can 
be  preserved  for  ever  without  changing  by 
heating  it  with  Venice  turpentine  and  spirits  of 
turpentine. 

The  Italian  painters  seem  to  have  preferred 
oleo  de  abezzo,  as  lighter  in  colour  and 
quicker  in  drying,  and  in  one  of  the  recipes 
given  in  the  Paduan  MS.  it  is  stated  that 
amber  can  be  dissolved  in  such  a balsam. 
Apparently,  in  the  time  of  Rubens,  the  custom 
had  grown  up  in  Flanders  of  varnishing  pic- 
tures after  they  were  finished,  which  was  not 
done  in  the  days  of  Van  Eyck.  Doubtless, 
therefore,  the  varnishes  mentioned  by  De 
Mayerne  in  many  cases  are  meant  for  covering 
finished  pictures,  but  the  recipe  for  preserving 
verdigris  looks  as  if  they  were  sometimes  used 
for  mediums.  To  carry  down  the  tradition  as 
to  the  use  of  Venice  turpentine,  it  is  only 
necessary  to  refer  to  the  canvas  of  Sir  Joshua 
Reynolds,  in  the  possession  of  the  Royal 
Academy,  where  the  dab  of  paint  labelled 
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gamboge,  plus  Venice  turpentine,  is  perfectly 
fresh,  while  the  dab  labelled  gamboge  plus 
oil  has  completely  faded.  Many  other  ex- 
amples as  to  the  use  of  balsams  might  be 
quoted,  but  sufficient  has  been  said  to  show  the 
necessity  of  investigating  the  properties  of 
such  substances. 

I have  experimented  upon  three  balsams, 
Venice  turpentine*,  Canada  balsam,  and  the 
balsam  of  the  silver  pine.  On  testing  with 
sulphate  of  copper,  I found  that  Venice  turpen- 
tine completely  secluded  moisture.  Canada 
balsam  did  so  for  a long  time,  several  weeks, 
but  seemed  to  slowly  yield.  I have  not  tested 
oleo  de  abezzo  in  this  way.  When  used  as 
mediums,  the  addition  of  a very  little  oil,  about 
quarter  of  the  weight  of  the  balsam,  suffices  to 
make  it  thin  enough  to  grind  colours  in. 
Hard  resins,  such  as  amber  and  copal,  readily 
dissolve  in  them,  thus  forming  compound  var- 
nishes. The  best  picture  varnish  I have  been 
able  to  make  is  copal  dissolved  in  Venice  tur- 
pentine and  diluted  with  turps  or  with 
naphtha. 

The  oleo  de  abezzo  is  a beautiful  pale  yellow 
balsam,  and  forms  a varnish  quite  equal  to 
mastic,  with,  however,  a slight  tendency  to 
bloom.  They  are  all  brittle  when  dry,  but  a 
very  small  admixture  of  oil  gives  the  necessary 
toughness. 

I find  that  carmine,  ground  in  Venice  tur- 
pentine or  in  oleo,  with  a few  drops  of  oil,  pre- 
serves its  freshness  wonderfully.  On  exposure 
to  sunlight  the  purple  bloom  quickly  goes,  but 
after  that  the  colour  remains  strong  and  good, 
while  becoming  a dirty  brown  and  fading  in 
oil  or  an  oil  varnish.  I find  that  if  verdigris 
in  oil  be  exposed  to  sulphuretted  hydrogen 
gas  it  turns  black  in  a few  minutes,  while 
verdigris  in  balsam  is  only  very  slightly 
affected  after  some  hours. 

There  is  another  important  property  revealed 
by  these  balsams  which  requires  some  explana- 
tion. I find  that  certain  pigments  dissolve  more 
or  less  readily  in  linseed  oil.  For  instance, 
emerald  green  dissolves  slightly,  and  diffuses 
through  the  oil  even  after  it  is  dry.  If,  for 
instance,  emerald  green  is  painted  over  dry 
cadmium  yellow  with  a layer  of  dry  oil  between, 
it  gradually  passes  through,  and  after  a few 
months  attacks  the  cadmium  yellow  and  turns 
it  black. 


* I obtained  a sample  of  genuine  Venice  turpentine  with 
some  difficulty  in  London.  Through  the  kindness  ®f  the 
Curator  of  the  Cambridge  Botanical- gardens  I obtained 
some  larch  balsams  from  trees  there,  and  some  balsam  of  the 
silver  pine  from  the  Black  Forest." 


Verdigris  is  still  more  soluble.  If  warmed 
with  linseed  oil  it  gives  a green  solution.  If 
verdigris  in  oil  and  cadmium  yellow  are  mixed 
together,  the  action  of  the  verdigris  is  so  rapid 
that  in  a few  hours  the  whole  thing  has  turned 
black.  Now,  if  instead  of  oil  these  pigments 
ate  ground  in  a balsam,  even  though  a few 
drops  of  oil  are  mixed  with  it,  this  does  not 
happen.  A light  green  can  be  made  with 
them  perfectly  well,  which,  as  far  as  I have 
tested  it,  is  durable . 

I hold  then  that  both  the  historical  and  ex- 
perimental evidence  shows  that  these  balsams 
were  used  for  varnish  and  mediums,  in  some 
cases  being  used  pure  or  almost  pure.  The 
point  to  be  noted  is  that  the  harder  the  resin, 
the  more  oil  is  required  to  dissolve  it  and  make 
a fluid  varnish.  Consequently  amber  was  un- 
suitable for  the  preservation  of  pigments  such 
as  verdigris.  On  the  other  hand,  for  other 
purposes,  amber  may  have  been  used.  With 
amber,  sandarac,  and  the  balsams,  a whole 
range  of  varnishes  could  be  easily  prepared, 
suitable  for  different  purposes,  the  first  of 
the  series  containing  a great  deal  of  oil,  the 
last  being  nearly  pure  resin.  In  fact,  in  some 
recipes  I find  the  hot  balsams  recommended 
as  a varnish  by  itself ; and  in  one  old 
recipe  balsams  are  mentioned  by  themselves, 
as  the  right  tempera  for  colours.  The  evidence 
of  Dr.  Mayerne  is  also  very  conclusive  on  this 
point,  especially  in  his  recipe  for  the  prepara- 
tion of  verdigris  ; and  this  theory  is  certainly 
borne  out  by  the  appearance  of  the  old  Dutch 
and  Flemish  pictures.  Probably  the  use  of 
balsam  was  more  excessive  in  the  Flemish 
pictures  than  in  the  Italian  pictures  meant  for 
a drier  climate. 

You  will  ask,  if  this  theory  of  mine  is  correct, 
how  does  it  apply  to  modern  painting  ? 

I do  not,  as  yet,  see  how  to  apply  it. 
These  balsam  vehicles  are  sticky,  and  quite 
unsuitable  therefore  for  modern  work.  1 think, 
however,  that  it  indicates  to  us  very  clearly 
the  direction  in  which  to  work,  to  improve  our 
present  oil  mediums.  I shall,  at  present,  con- 
tinue my  experiments  on  varnishes  prepared 
from  fine  resins  and  balsams.  The  varnish  I 
have  used  for  the  gilding  of  the  tinfoil  has 
been  prepared  on  these  lines.  I find  that 
the  melted  balsam  not  only  dissolves  amber, 
but  also  dragon’s  blood,  saffron,  and  aloes, 
and,  I do  not  doubt,  will  protect  them  from 
change.  Much,  however,  requires  to  be  done 
before  a satisfactory  varnish  can  be  prepared 
from  them. 

In  the  course  of  these  threejlectures  I have 
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said  something-  on  panels,  on  pigments,  and 
on  vehicles.  I have  purposely  said  nothing 
on  canvases,  as  I do  not  feel  competent  at  pre- 
sent to  discourse  about  them.  Nor  have  I 
exhausted  the  list  of  ancient  pigments.  I have 
confined  myself  to  those  of  most  importance. 

I think  you  will  feel  with  me  that  no  royal 
road  has  been  discovered  by  which  durable 
pictures  can  be  painted.  On  the  other  hand, 
I think  you  must  have  been  impressed  by  the 
marvellous  amount  of  ingenuity  expended  on 
this  question  by  the  old  masters,  and  the  skill 
with  which  they  handled  it. 

Many  hints,  useful  practical  hints,  may  be 
derived  from  their  practice,  but  it  cannot  be 
applied  directly  to  modern  work.  The  condi- 
tions are  entirely  different.  The  artist  of 
to-day  must  have  his  pigments  ground  so  that 
they  are  perfectly  free  under  the  brush,  and 
he  must  be  able  to  mix  them  without  a thought 
as  to  how  far  they  are  compatible  one  with 
another.  His  picture  is  an  inspiration,  it  is 
not  slowly  and  carefully  built  up,  he  refuses  to 
be  trammeled  by  the  traditions  of  the  house 
painter.  Consequently,  he  throws  upon  the 
chemist  the  burden  of  solving  a problem  much 
more  difficult  than  the  one  of  the  past. 

The  first  step  is,  I believe,  rigid  exclusion  of 
dangerous  pigments,  and  careful  preparation 
of  those  retained.  The  next  is  careful  pre- 
paration of  the  oil  and  the  varnish  used. 

I find  oil  properly  prepared  stands  wind  and 
weather  better  than  that  usually  sold.  Ex- 
posure for  twelve  months,  without  varnish, 
outside,  and  to  all  the  sun  and  rain,  &c., 
does  not  seem  to  hurt  it.  The  oil  with  which 
pigments  are  usually  ground  does  not  stand 
such  a test.  In  this  oil  a suitable  resin  should 
be  dissolved  to  make  a varnish. 

So  much  decided  on,  we  can  begin  our 
search  for  an  improved  medium.  A medium 
that  will  isolate  the  pigments  one  from  another, 
and  protect  them  from  external  influence,  as 
the  balsams  do,  and  at  the  same  time  work 
freely  beneath  the  brush.  This  is,  I think, 
the  main  problem  before  us. 


FOREIGN  & COLONIAL  SECTION 

Tuesday,  January  12,  1892  ; Sir  Thomas 
Wade,  G.C.M.G.,  K.C.B.,  in  the  chair. 
The  paper  read  was  “ The  Laos  States  of 
Upper  Siam,”  by  Ernest  Satow,  C.M.G. 

The  paper  and  discussion  will  be  printed  in 
the  next  number  of  the  Journal. 


Obituary. 

♦ 

Earl  of  Lichfield.  —Thomas  George  Anson, 
second  Earl  of  Lichfield,  died  at  his  town  house  on 
Thursday,  7th  inst.,  aged  67.  He  was,  for  a time, 
Member  of  Parliament  for  the  city  of  Lichfield,  and 
succeeded  to  the  Earldom  on  the  death  of  his  father 
in  1854.  In  the  early  stages  of  the  reformatory 
movement,  originated  in  Birmingham  by  the  late 
Matthew  Davenport  Hill,  Lord  Lichfield  took  an 
active  part  in  the  formation  of  public  opinion  on  the 
question.  He  was  the  first  chairman  of  the  Society 
for  the  Reformation  of  Juvenile  Offenders,  and  took 
part  with  Lord  Norton  (then  Sir  Charles  Adderley) 
and  others  in  establishing  the  reformatory  at  Saltley 
Lord  Lichfield  was  elected  a Member  of  the  Society 
of  Arts  in  1867,  and  held  the  office  of  Vice-President 
in  1871. 


General  Notes. 


Chicago  Exhibition. — The  New  Year’s  number 
of  the  Chicago  Herald  (Friday,  Jan.  1)  contains  a 
paragraph  on  the  Columbian  Exposition  in  all 
living  languages,  including  Persian,  Arabic,  Turkish, 
Armenian,  modern  Greek,  Chinese,  Japanese,  Hin- 
dostani,  Syriac,  &c.  This  number  also  contains 
illustrations  of  the  condition  of  the  various  build- 
ings in  the  grounds  as  they  appeared  on  December 
22,  1891. 


MEETINGS  OF  I HE  SOCIETY. 
Ordinary  Meetings. 

Wednesday  evenings,  at  Eight  o’clock  : — ■ 

January  20. — Prof.  Vivian  B.  Lewes,  “Spon- 
taneous Ignition  of  Coal,  and  its  Prevention.”  Sir 
Frederick  Bramwell,  Bart,,  D.C.L.,  F.R.S., 
will  preside. 

January  27. — F.  W.  Edridge-Green,  M.D., 
“The  Scientific  Value  of  Lovibond’s  Tintometer.” 
R.  Brudenell  Carter,  F.R.C.S.,  will  preside. 

February  3. — T.  Pridgin  Teale,  “Dust,  and 
How  to  Shut  it_Out.”  Dr.  T.  E.  Thorpe,  F.R.S., 
will  preside. 

February  10. — E.  Price  Edwards,  “ Burning 
Oils  for  Lighthouses  and  Lightships.”  Sir  Lyon 
Playfair,  K.C.B.,  F.R.S.,  will  preside. 

February  17.— Capt.  F.  E.  Younghusband, 
“ The  Pamirs.” 

Papers,  the  dates  of  reading  of  which  are  not 
yet  fixed  : — 

“ Iceland.”  By  Tempest  Anderson,  M.D. 

“ Ancient  and  Modern  Art  Pottery  of  Japan.”  By 
Ernest  Hart. 
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“ The  Fisheries  Department : its  Position  and 
Prospects.”  By  J.  W.  Willis  Bund. 

“The  Congo  State.”  By  Captain  V.  Lovett 
Cameron,  R.N.,  C.B. 

“ Durability  of  Pigments  Ground  in  Oil  and  other 
Vehicles.”  By  A.  P.  Laurie,  M.A. 

“Manufacture  and  Industrial  Application  of 
Flexible  Tubing.”  By  Gilbert  R.  Redgrave. 


Foreign  and  Colonial  Section. 

Tuesdays,  at  Half-past  Four  or  Eight 
o’clock  ; due  notice  of  the  hour  will  be 
given : — 

February  16— Lewis  Atkinson,  “The  Kim- 
berley Exhibition.”  8 p.m.  The  paper  will  be 
illustrated  by  lantern  slides. 

March  15. — F.  A.  Pezet  (Peruvian  Consul 
General),  “Peru.” 

Papers,  the  dates  of  reading  of  which  are  not 
yet  fixed : — 

“Australasia.”  By  Sir  Edward  Braddon, 
K.C.M.G. 

“ Newfoundland.”  By  Sir  William  Whiteway, 
K.C.M.G. 


Indian  Section. 

j 

Thursday  afternoons,  at  4.30  p.m.  : — • 

January  21.— Herbert  Jones,  “From  Tien- 
Shan  to  the  Pamirs — experiences  on  the  Russo- 
Chinese  Frontier.”  Sir  William  W.  Hunter, 
K.C.S.I.,  C.I.E.,  LL.D.,  will  preside.  The  paper 
will  be  illustrated  by  lantern  slides. 

February  ii.  — Lord  Lamington,  “Recent 
Travels  in  Indo-China.”  Lieut. -General  Sir  Andrew 
Clarke,  G.C.M.G.,  C.B.,  C.I.E.,  will  preside. 

March  3. — Surgeon-General  Sir  William  James 
Moore,  K.C.I.E.,  “Indian  Sanitation  and  the  In- 
ternational Congress  of  Hygiene.”  Major-General 
Sir  Owen  Tudor  Burne,  K.C.S.I.,  C.I.E.,  will 
preside. 

March  24. — G.  H.  M.  Batten,  formerly  of  the 
Bengal  Civil  Service,  “The  Opium  Question.”  Sir 
John  Strachey,  G.C.S.I.,  C.I.E.,  will  preside. 

April  7. — Dr.  J.  Augustus  Voelcker,  “The 
Agricultural  Needs  of  India.” 

April  28. — Sir  William  Wedderburn,  Bart., 
“Reorganisation  of  Agricultural  Credit  in  India.” 
The  Right  Hon.  Sir  James  Caird,  K.C.B.,  will 

preside. 

May  19. — Jervoise  Athelstane  Baines, 
I.C.S.,  Chief  Census  Commissioner  for  India,  “ The 
Indian  Census  of  1891.”  Sir  Charles  Bernard, 
K.C.S.I.,  will  preside. 


Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

January  26. — William  Morris,  M.A.,  “The 
Weodcuts  of  Gothic  Books.”  Sir  George  Bird- 
wood,  K.C.I.E.,  C.S.I.,  LL.D.,  M.D.,  will  preside. 
The  paper  will  be  illustrated  by  lantern  slides. 

February  23. — J.  William  Tonks,  “Artistic 
Treatment  of  Jewellery : Jewel  and  Address  Caskets.” 

March  8.— 

March  29.— E.  Roscoe  Mullins,  “The Deco- 
rative Uses  of  Sculpture.”  Alfred  Gilbert, 
A.R.  A.,  will  preside. 

April  12.  — C.  Purdon  Clarke,  C.I.E., 
“ English  Brocades  and  Figured  Silks.” 

May  17. — George  T.  Robinson,  “Decorative 
Plaster  Work”  (II.).  J.  Hungerford  Pollen 
will  preside. 


Cantor  Lectures. 

The  following  courses  of  Cantor  lectures  will 
be  delivered  on  Monday  evenings,  at  Eight 
o’clock : — 

Prof.  George  Forbes,  F.R.S.,  “Develop- 
ments of  Electrical  Distribution.”  Four 

Lectures. 

Lecture  I. — January  25. — Low  pressure  supply 
— Comparison  between  1885  and  1892 — Central 
stations  versus  isolated  plants — Electricity  versus 
gas — Cost  of  feeders  and  distributing  mains — Man- 
agement of  feeders — Use  of  recording  apparatus — 
House  wiring — Three-wire  system — Five  wires — Use 
of  motor-dynamos  as  compensators  — Batteries — 
Conductors. 

Lecture  II. — February  i. — High-pressure 
supply — Old  attempts — Alternate  currents— Trans- 
formers — Feeders  — Sub-stations  — Overhead  and 
underground  conductors — Generation  of  electricity  by 
power  obtained  at  a distance  from  (1)  electricity,  (2) 
gas,  (3)  compressed  air,  (4)  water  under  pressure — 
Load  factor — Waste  products. 

Lecture  III. — February  8. — Transmission  and 
distribution  of  electricity  derived  from  lighting 
circuits— Effect  on  load  factor — Separate  circuits  for 
power— Distribution  for  street  and  other  railways — 
Utilisation  of  water-power  by  electric  transmission 
to  a distance. 

Lecture  IV.— February  15.— Generators  of 
electricity  by  water-power  and  by  steam  obtained 
from  destructors — General  account  of  destructors — 
Hydraulic  accumulators— Utilisation  of  local  circum- 
stances— Probable  developments  of  electric  distri- 
bution in  the  immediate  future. 
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Prof.  William  Robinson,  M.E.,  Assoc- 
M.Inst.C.E.,  “The  Uses  of  Petroleum  in 
Prime  Movers.”  Four  Lectures. 

February  29,  March  7,  14,  21. 

Bennett  H.  Brough,  “Mine  Surveying.” 
Three  Lectures. 

March  28,  April,  4,  11. 

Dr.  Percy  Frankland,  F.C.S.,  “ Recent 
Contributions  to  the  Chemistry  and  Baterio- 
lology  of  the  Fermentation  Industries.” 
Four  Lectures. 

May  2,  9,  16,  23. 


Howard  Lectures. 

A Special  Course  of  Six  Lectures,  under  the 
Howard  Bequest,  will  be  delivered  on  the 
following  Friday  evenings,  at  Eight  o’clock,  by 
Prof.  W.  Cawthorne  Unwin,  F.R.S., 
“ The  Development  and  Transmission  of 
Power  from  Central  Stations.” 

February  5,  12,  19,  26,  March  4,  11. 


MEETINGS  FOR  THE  ENSUING  WEEK. . 

Monday,  Jan.  18... Surveyors,  12,  Great  George -street,  S.W., 
8 p.m.  ’Mr.  E.  H.  Morris,  “The  Four-Course 
System,  with  desirable  Variations.” 

Geographical,  University  of  London,  Burlington- 
gardens,  W.,  8^  p.m. 

British  Architects,  9,  Conduit-street,  W.,  8 p.m. 
1.  Discussion  on  “Amended  Suggestions  for  the 
Conduct  of  Architectural  Competitions.”  2.  Ad- 
dress to  Students,  by  Mr.  J.  Macvicar  Anderson, 
President. 

Medical,  u,  Chandos-street,  W.,  8£  p.m. 

Victoria  Institute,  ia,  Adelphi-terrace,  W.C.,  8 
p.m.  Mr.  W.  J.  Slater,  “The  Weak  Side  of 
Natural  Selection.” 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m. 
Mr.  E.  B.  Tylor,  “Recent  Information  as  to  the 
Lower  Races  of  Man.” 

Tuesday,  Jan.  19.. ..Royal  Institution,  Albemarle-street,  W., 
3 p.m.  Professor  V.  Horsley,  “The  Brain.” 
(Lecture  I.) 

Medical  and  Chirurgical,  20,  Hanover- square,  W., 
8£  p.m. 

Civil  Engineers,  25,  Great  George-street,  S.W., 
8 p.m.  Discussion  on  Mr.  Wilfrid  Airy’s  paper, 
“ Weighing  Machines.” 

Statistical,  Geological  Museum,  Jermyn  - street, 
S.W.,  7$  p.m.  Mr.  L.  L.  Price  and  Dr.  J.  C. 
Steel,  “ The  Recent  Agricultural  Depression,  as 
exhibited  in  the  rental  of  an  Oxford  College, 
and  the  financial  position  of  a leading  London 
Hospital.” 

Pathological,  20,  Hanover-square,  W.,  8|  p.m. 

Wednesday,  Jan.  20.. .SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Prof.  Vivian  B.  Lewes, 
“Spontaneous  Ignition  of  Coal,  and  its  Pre- 
vention.” 

Meteorological,  25,  Great  George-street,  S.W , 
7 p.m.  Annual  Meeting. 


Geological,  Burlington-house,  8 p.m.  1.  Rev.  Edwin 
Hill  and  Prof.  T.  G.  Bonney,  “ The  Hornblende- 
schist,  Gneisses,  and  other  Crystalline  Rocks  of 
Sark.”  2.  Arthur  Wm.  Walters,  “ North  Italian 
Bryozoa. — Part  II.  Cyclostomata.” 

'Microscopical,  20,  Hanover-square,  W.,  8 p.m. 
Annual  Meeting.  Address  by  the  President,  Dr. 

R.  Braithwaite. 

Photographic  Club,  Anderton’s  Hotel,  Fleet-street, 

E. C.,  8 p.m.  Mr.  J.  Nesbit,  “ Stereoscopic  Photo- 
graphy.” 

Entomological,  xi,  Chandos-street,  W.,  7 p.m. 
Annual  Meeting.  Address  by  the  President,  Mr 

F.  D.  Godman. 

Archaelogical  Association,  32,  Sackville-street,  W., 

8 p.m. 

Patent  Agents,  55,  Chancery- lane,  W.C.,  7!  p.m. 

1.  Discussion  on  Mr.  Abel’s  and  Air.  Loubier’s 
papers.  2.  Mr.  A.  V.  Newton,  “ Patent  Agency  : 
its  Origin  and  Uses.”  3.  Air.  G.  B.  Ellis,  “ Com- 
pulsory Licenses.” 

Civil  and  Alechanical  Engineers,  7,  Westminster 
Palace  Hotel,  S.W.,  7 p.m.  Air.  H.  Coward, 

“ Forced  Ventilation  by  Compressed  Air.” 

Inventors’  Institute,  27,  Chancery  - lane,  W.C.,  8 
p.m. 

Thursday,  Jan.  21  ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  p.m.  (Indian  Section.)  Air. 
Herbert  Jones,  “ From  Tien-Shan  to  the  Pamirs  : 
Experiences  on  the  Russo-Chinese  Frontier.” 

Royal,  Burlington-house,  W.,  4^  p.m. 

Antiquaries,  Burlington-house,  W.,  8 p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Air.  D. 
Morris,  “Additional  Notes  on  the  Tick  Pest  in 
Jamaica.”  2.  Mr.  F.  E.  Weiss,  “The  Develop-  j 
ment  of  Caoutchouc-containing  Cells  of  Eucommia 
Ulmoides,  Oliver.”  3.  Dr.  Jean  Aluller,  “ The 
Lichens  of  Manipur.” 

Chemical,  Burlington-house,  W.,  8 p.m.  1.  Air.  Al. 

A.  Adams,  “ The  Estimation  of  Oxygen  in  Water.” 

2.  Alessrs.  P.  F.  Frankland  and  W.  Frew,  “A 
Pure  Fermentation  of  Alanitol  and  Dulcitol.”  3. 
Prof.  V.  B.  Lewes,  “ The  Luminosity  of  Coal-gas 
Flames.”  4.  Air.  W.  Ostwald,  “The  Magnetic 
Rotation  of  Dissolved  Salts.”  5.  Air.  W.  Ostwald, 

“ The  Dissociation  of  Liquid  Nitrogen  Peroxide.” 

London  Institution,  Finsbury-circus,  E.C.,  7 p.m. 
Mr.  Carl  Armbruster,  “ The  Wagner  Festival 
Performances  at  Bayreuth.”  (With  illustrations.) 
Royal  Institution,  Albemarle-street,  W.,  3 p.m. 

Dr.  A.  S.  Murray,  “Some  Aspects  of  Greek 
Sculpture  in  Relief.”  (Lecture  I.) 

Numismatic,  22,  Albemarle-street,  W.,  7 p.m. 

Friday,  Jan.  22  ..United  Service  Institution,  Whitehall-yard, 

3 p.m.  Colonel  Gouraud,  “ The  Phonograph  for 
Naval  and  Military  Purposes.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Weekly  Aleeting,  9 p.m.  Lord  Rayleigh,  “ The 
Composition  of  Water.” 

Philological,  University  College,  W.C.,  8 p.m. 

Physical,  Science  Schools,  South  Kensington,  S.W., 

5 p.m.  1.  Prof.  G.  T.  FitzGerald,  “ The  driving 
of  Electromagnetic  Vibration  by  Electromagnetic 
and  Electrostatic  Engines.”  2.  Prof.  S.  P. 
Thompson,  “ Supplementary  Colours.” 

Saturday,  Jan.  23  ...  Saturday  Lecture  Society,  Lecture 
Theatre,  South  Kensington  Museum,  S.W.,  3 p.m. 
Prof.  A.  W.  Rucker,  “Electricity  and  Light.” 
(Lecture  II.) 

Botanic,  Inner  Circle,  Regent’ s-park,  N,W.,  3!  p.m. 
Royal  Institution,  Albemarle-street,  W.,  3 p.m 
Prof.  J.  R.  Fleming,  “The  Induction  Coil  and 
Alternate  Current  Transformer.” 
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FRIDAY,  JANUARY  22,  1892. 


All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi,  London,  IV. C. 


Notices. 

♦ 

H.R.H.  THE  DUKE  OF  CLARENCE 
AND  A VONDALE,  KG. 

At  their  meeting  on  Monday,  the  18th  inst., 
the  Council  of  the  Society  resolved  that  the 
following  letter  be  addressed  to  H.R.H, 
the  Prince  of  Wales,  the  President  of  the 
Society 

To  H.R.H.  The  Prince  of  Wales,  K.G., 

President  of  the  Society. 

Sir, — The  Council  of  the  Society  of  Arts  desire 
on  their  own  behalf,  and  on  behalf  of  the  Society 
over  which  you  have  presided  now  for  twenty-eight 
years,  to  express  to  your  Royal  Highness  the  feeling 
of  profound  sorrow  with  which  they  have  received 
the  sad  news  of  the  death  of  His  Royal  Highness 
the  Duke  of  Clarence  and  Avondale. 

His  Royal  Highness  had  been,  since  1885,  a Vice- 
President  of  the  Society,  and  the  Council  had  every 
reason  to  hope  that,  in  years  to  come,  he  might  have 
co-operated  with  them  in  carrying  on  the  many  works 
of  public  utility,  for  the  promotion  of  which  the 
Society  was  established,  and  that  they  might  have 
received  from  him  the  same  judicious  guidance,  the 
same  wise  counsel,  that  they  have  received  from 
your  revered  father,  and  from  yourself. 

These  hopes  have  been  shattered  by  his  sudden 
and  untimely  death,  and  there  remains  to  the  Council 
but  the  melancholy  duty  of  offering  to  your  Royal 
Highness,  in  your  bereavement,  this  expression  of 
their  sincere  and  heartfelt  sympathy,  and  this  record 
of  their  sense  of  the  special  loss  which  the  Society 
has  suffered  by  the  death  of  him  for  whom  the  whole 
nation  is  now  mourning. 

Sealed  with  the  Seal  of  the  Society 
for  the  Encouragement  of  Arts, 
Manufactures,  and  Commerce,  this 
Eighteenth  day  of  January,  1892, 
in  the  presence  of 

Richard  E.  Webster, 

Chairman  of  Council. 

Henry  Trueman  Wood, 

Secretary  to  the  Society 


MUSICAL  EXAMINATIONS. 

Sir  John  Stainer  has  been  appointed  Ex- 
aminer in  Music  to  the  Society,  and  Mr. 
W.  G.  M'Naught  Assistant  Examiner. 


OR  DINA  R Y MEETING. 

In  consequence  of  the  funeral  of  H.R.H. 
the  Duke  of  Clarence,  a Vice-President  of  the 
Society,  the  meeting  announced  for  Wednes- 
day, 20th  inst.,  was  not  held. 

The  paper  by  Prof.  Lewes,  set  down  for  that 
meeting,  will  be  taken  at  the  meeting  on 
March  2nd. 


Chicago  Exhibition,  1893. 

+ 


A meeting  of  the  Royal  Commission  was 
held  on  Monday,  18th  inst.  Present: — The 
Attorney-General,  M.P.,  in  the  chair;  W. 
Anderson,  D.C.L.,  F.R.S.,  Sir  Frederick  Abel, 
K.C.B.,  D.C.L.,  F.R.S.,  Sir  George  Birdwood, 
K.C.I.E.,  C.S.I.,  LL.D.,  M.D.,  Sir  Edward 
Birkbeck,  Bart.,  M.P.,  Sir  Frederick  Bram- 
well,  Bart.,  D.C.L.,  F.R.S.,  Michael  Carteighe, 
Lord  Alfred  S.  Churchill,  B.  Francis  Cobb, 
Sir  Philip  Cunliffe-Owen,  K.C.B.,  K.C.M.G., 
C.I.E.,  Prof.  James  Dewar,  M.A.,  F.R.S., 
Major-General  J.  F.  D.  Donnelly,  C.B.,  James 
Dredge,  Francis  Elgar,  LL.D.,  Sir  Douglas 
Galton,  K.C.B.,  D.C.L.,  F.R.S.,  C.  Malcolm 
Kennedy,  C.B.,  John  Biddulph  Martin,  W.  H. 
Preece,  F.R.S.,  Sir  Owen  Roberts,  M.A., 
F.S.A.,  Prof.  W.  C.  Roberts-Austen,  C.B., 
F.R.S.,  Sir  Saul  Samuel,  K.C.M.G.,  C.B., 
with  Sir  Henry  Trueman  Wood,  as  Secretary. 


METALLURGICAL  COLLECTION. 

The  Royal  Commission  for  the  Chicago  Ex- 
hibition are  endeavouring  to  form  a typical 
collection  illustrating  British  Metallurgy  for 
the  British  Section,  and  they  are  now  applying 
to  Owners  and  Managers  of  Metallurgical 
Works  asking  for  specimens  of  each  of  the 
principal  metallurgical  products  produced  at 
the  works,  and  also  for  specimens  illustrating 
various  processes. 

Dr.  E.  J.  Ball,  the  Instructor  in  Assay- 
ing at  the  Royal  College  of  Science,  South 
Kensington,  has  kindly  undertaken  to  classify 
and  arrange  the  Collection,  and  specimens 
may  be  addressed  to  him. 

Specimens  of  special  value  or  rarity  are  not 
expected,  but  samples  are  desired  of  Metals, 
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Regulus,  Slags,  Alloys,  &c.,  so  that  the  Col- 
lection when  complete  may  be  fully  illustrative 
of  the  condition  of  metallurgy  in  the  kingdom. 
Samples  of  metal  sent  should,  where  possible, 
be  freshly  fractured,  and  attention  should  be 
paid  to  any  special  unmanufactured  products 
for  which  a market  is  desired. 

At  the  close  of  the  Exhibition  the  Collection 
will  be  presented  to  an  American  museum,  so 
that  it  will  have  a permanent  value. 


Proceedings  of  the  Society. 


FOREIGN  6s  COLONIAL  SECTION. 

Tuesday,  January  12,  1892  ; Sir  Thomas 
Wade,  G.C.M.G.,  K.C.B.,  in  the  chair. 

The  paper  read  was — 

THE  LAOS  STATES,  UPPER  SIAM. 

By  Ernest  Satow,  C.M.G. 

The  northern  and  eastern  portions  of  the 
dominions  which  acknowledge  the  sway  of  the 
Siamese  king  are  known  to  geographers  as  the 
Laos,  from  the  Siamese  name  of  their  inhabit- 
ants. Along  the  banks  of  the  MSkhong,  or 
Cambodia  River,  these  populations,  though 
governed  by  officials  of  their  own  race,  are 
directly  subject  to  Bangkok,  but  in  the  north 
they  are  divided  into  six  States,  ruled  over  by 
their  hereditary  chiefs,  and  thus  are  semi- 
independent. These  six  States  are  Chiengmai, 
Lamphun,  Lakhon,  Nan,  Phre  and  Luang 
Phrabang.  In  the  first  five,  Asiatic  subjects  of 
the  Queen,  chiefly  natives  of  Burma,  have  for 
many  years  carried  on  an  extensive  trade  in 
teak  timber,  taking  leases  of  the  forests  from 
the  chiefs  and  other  owners.  Almost  from  the 
very  commencement  of  the  diplomatic  relations 
with  Siam,  which  followed  upon  the  conclusion 
in  1855  of  Sir  John  Bowring’s  treaty  of  com- 
merce, disputes  and  lawsuits  began  to  arise  in 
onnection  with  the  rights  thus  obtained.  In 
1874,  a treaty  was  negociated  between  the  two 
kings  of  Siam  and  the  Viceroy  of  India,  which 
had  for  its  principal  object  the  establishment 
on  the  spot  of  tribunals  for  the  determination 
of  such  disputes,  but  having  failed  in  com- 
pletely securing  the  objects  aimed  at,  it  was 
superseded  in  1883  by  a fresh  treaty  concluded 
between  Great  Britain  and  Siam.  Under  the 
new  treaty  a native  court  was  created  at 
Chiengmai  for  all  cases,  both  civil  and 
criminal,  in  which  British  subjects  were  either 
plaintiffs  or  defendants,  and  a Vice-Consul 


was  appointed  to  reside  there,  to  watch  over 
the  execution  of  its  provisions  and  to  protect 
the  interests  of  her  Majesty’s  subjects.  The 
Judges  of  the  Court  were  Siamese,  and  a Com- 
missioner was  in  addition  appointed  by  the 
King  of  Siam  to  discharge  functions  similar  to 
those  of  the  British  Resident  at  a native  court 
in  India.  At  first  the  treaty  applied  only  to 
Chiengmai,  Lamphun,  and  Lakhon,  but  its 
operation  was  afterwards  extended  to  Nan  and 
Phre.  The  arrangements  looked  well  on  paper, 
but  owing  to  the  vast  amount  of  arrears  which 
had  accumulated  in  consequence  of  the  failure 
of  the  Treaty  of  1874,  they  did  not  work 
smoothly  ; so  that  it  became  advisable  for  me 
to  pay  a visit  to  Chiengmai,  in  order  to  make 
myself  acquainted  with  the  causes  which  im- 
peded the  settlement  of  the  outstanding  claims, 
and  to  gain  personal  insight  into  the  circum- 
stances and  condition  of  the  teak  trade. 
Having  obtained  the  sanction  of  her  Majesty’s 
Secretary  of  State  for  Foreign  Affairs,  I started 
on  my  journey  towards  the  end  of  1885,  and 
spent  nearly  three  months  in  travelling 
through  regions  which  have  seldom  been 
traversed  by  Europeans,  and  still  more  seldom 
described. 

The  usual  route  to  Chiengmai  is  up  the 
western  tributary  of  the  Menam  to  Rah£ng, 
and  thence  by  elephant  through  Lakhon,  or  by 
boat  up  the  rapids.  But  I had  been  told,  on 
what  seemed  to  be  excellent  authority,  that 
the  voyage  up  the  eastern  branch  to  Utaradit, 
and  thence  by  land  through  Phre,  Lakhon,  and 
Lamphun,  was  really  much  shorter,  which 
doubtless  is  true  when  there  is  plenty  of  water 
in  the  river  and  if  one  travels  through  without, 
stopping.  This  year,  however,  the  water  had 
fallen  below  its  usual  level,  or  rather  had  never 
attained  it  during  the  rainy  season,  so  that  the- 
launch  could  not  get  so  far  as  Utaradit,  and 
for  the  latter  portion  of  the  way  we  had  to> 
pole  our  heavy  boat  against  the  current. 

Within  a few  hours  after  my  arrival  I re- 
ceived a visit  from  the  King’s  Chief  Commis- 
sioner, Phya  Monkri  by  name,  a man  of  about 
forty,  strongly  built,  and  with  a pleasing 
countenance.  During  my  stay,  which  lasted  2*. 
whole  month,  I had  frequently  occasion  to  see 
him  on  business,  but  of  that  I shall  say  nothing 
in  this  journal.  He  goodnaturedly  offered  to 
do  anything  in  his  power  to  render  my  sojourn 
agreeable,  and  afterwards  fulfilled  his  promise 
in  a way  that  proved  his  words  to  be  more  than, 
a mere  compliment.  Of  this  official  I shall 
always  retain  a most  agreeable  memory. 

On  the  following  morning  a son  of  the  Chief 
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and  one  of  his  nephews,  the  latter  an  extremely 
intelligent  young  fellow,  named  Chao  Landok- 
mai,  came  to  call,  and  after  they  were  gone  I 
went  to  return  the  Chief  Commissioner’s  visit 
at  his  official  residence,  a large  native  building 
not  far  from  the  Vice-Consulate.  Here  I made 
the  acquaintance  of  Phra  Uphai,  the  principal 
judge  of  the  Court  established  by  the  Treaty  of 
1883  for  trying  cases  between  British  subjects 
and  those  of  the  King  of  Siam,  among  whom 
the  Laos  are  naturally  included.  He  turned 
out  afterwards  to  be  a very  amusing  fellow, 
full  of  legal  stories,  and  I regretted  very  much 
to  be  unable  to  converse  with  him  in  his  own 
language.  In  the  afternoon  I called  on  Dr. 
McGilvary  and  Mr.  Martin,  two  American 
missionaries,  the  former  of  whom  has  been 
established  here  a long  time,  and  on  Dr. 
Cheek,  who,  originally  a medical  missionary, 
has  now  gone  into  the  timber  business.  He 
speaks  Lao  like  a native,  and  is  a very  culti- 
vated man  into  the  bargain.  I took  a great 
liking  to  him,  which  was  increased  by  a four 
days’  tour  we  took  together  among  the  moun- 
tains, and  we  ultimately  made  the  journey 
down  the  Me  Ping  to  Bangkok  in  company. 

I had  now  only  to  make  the  Chief’s  acquaint- 
ance, which  I did  on  the  following  afternoon. 
He  lives  in  a fine  house  built  in  semi-European 
style,  and  is  a jolly-looking  old  fellow  of  sixty- 
seven,  not  without  a certain  measure  of  native 
cunning,  but  intensely  ignorant.  The  furni- 
ture was  European,  and  on  the  floor  were 
spread  a number  of  gaudy  Brussels  carpets. 
The  conversation  turned  upon  the  obstruction 
to  navigation  caused  by  the  rapids  in  the  river 
on  the  southern  boundary  of  his  territory.  He 
would  not  believe  that  dynamite  could  be  used 
to  destroy  rocks.  Small  boulders  could  be  re- 
moved, but  the  bigger  ones — never.  There  is 

no  doubt  that  he  looks  upon  the  rapids  as  a 
heaven -bestowed  barrier  against  aggression 
from  the  South,  and  it  is  certain  that  but 
for  their  existence  the  independence  of  the 
three  Lao  States  would  long  ago  have  become 
a mere  tradition.  But  some  day  a railway 
may  be  constructed  up  the  Menam  valley, 
i and  then  we  shall  witness  the  complete  incor- 
poration of  Chiengmai  with  Siam. 

On  the  next  day  he  returned  my  call  at 
the  Vice-Consulate,  arriving  there  in  a sort 
of  shabby  victoria  drawn  by  one  pony. 
This  is  one  of  the  two  carriages  that 
Chiengmai  boasts  * of,  and  it  is  in  constant 
use  for  official  visits.  On  this  occasion 
| I puzzled  the  Chief  very  much  by  asking  the 
I name  of  a tree  we  have  in  the  Legation  | 
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grounds  at  Bangkok,  which  tradition  says  was 
brought  from  Chiengmai  by  Sir  Robert  Schom- 
burgk  about  twenty-five  years  ago.  I de- 
scribed through  the  interpreter  the  flower  and 
leaf,  but  he  would  not  recognise  it,  and  at  last 
' became  quite  angry  at  being  asked  what  he 
evidently  thought  was  a most  foolish  question. 
“Why,”  said  he,  “all  trees  have  flowers; 
how  should  I know.”  Then  we  got  upon  the 
subject  of  orchids,  which  seemed  to  interest 
him  very  much  more.  There  are  perhaps  a 
hundred  and  fifty  species  found  in  the  Chieng- 
mai woods,  and  the  women  are  very  fond  of 
wearing  them  as  ornaments  for  their  hair;  the 
same  practice  is  common  in  Burmah.  Many 
of  the  better-known  species  have  their  dis- 
tinctive native  names.  There  is  one  which  is 
brought  every  year  from  Muang  Yuom  by  the 
Lawas  who  inhabit  the  mountains,  and  pre- 
sented to  the  Chief  as  tribute.  It  has  an  in- 
significant greenish  white  flower,  but  is  much 
esteemed  for  its  fine  odour,  which  the  Chief 
asserted  could  be  recognised  in  the  city  while 
the  tribute -bearers  were  still  several  miles  off. 
But  the  specimens  I saw  had  a very  faint 
scent.  I asked  him  what  there  was  in  his 
dominions  particularly  worth  visiting.  Well, 
there  was  an  ancient  temple  at  a place  called 
Chom-tong,  distant  about  two  days  journey  on 
elephants,  that  I ought  certainly  to  see.  I 
could  take  it  on  my  way  down  to  Bangkok. 
Then  there  were  some  hot  springs  at  the 
village  of  Ban  Punkum,  near  Doi  Saket,  some 
distance  to  the  north-east.  Until  within  a few 
years  ago  the  water  used  to  leap  into  the  air 
with  a loud  noise.  Then  I ought  to  visit  the 
pagoda  halfway  up  Doi  Su-thep.  I asked  him 
about  Doi  Chieng-dao.  Well,  the  people  used 
formerly  to  ascend  it,  but  it  is  now  inaccessible. 
He  did  not  know  why,  but  the  Laos  could  not 
go  up  any  longer.  The  Phi  (spirits)  would 
prevent  them. 

Of  all  unlikely  places  in  the  world  where  an 
evening  suit  could  be  needed,  I had  thought 
Chiengmai  was  one  of  the  most  improbable. 
Great  was  my  horror,  then,  when  I received  a 
formal  invitation  to  dine  with  Phya  Monkri, 
and  learnt  that  as  the  Chief  would  be  there,  a 
tail-coat  was  expected  of  me.  Luckily,  I had 
a black  morning  coat  amongst  my  baggage, 
and  my  host  was  induced  to  accept  it  as  a 
substitute  for  the  garment  prescribed  by  our 
etiquette.  He  has  a pleasant  private  residence 
in  the  city,  built  of  teak,  and  surrounded  by  a 
pretty  garden.  The  drawing-room  and  dining- 
room were  completely  furnished  in  simple 
European  style,  and  the  dinner  was  provided 
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by  a Chinese  cook.  One  of  the  best  dishes 
was  Siamese  curry,  which  I prefer  to  all  others 
that  I have  tasted.  The  predominant  flavour 
is  derived  from  lime  peel,  and  it  is  very  pun- 
gent, owing  to  the  free  use  of  chilies,  but  there 
is  nothing  in  the  world  that  comes  up  to  it,  not 
even  the  prawn  curry  of  Ceylon.  Phya  Monkri 
is  a man  of  taste,  and  his  verandah  was  hung 
round  with  ferns  and  orchids.  He  is  fond  of 
bric-a-brac,  and  had  already  collected  some 
fine  Buddhist  bronze,  statuettes,  several  of 
which  were  extremely  ancient.  His  spittoons 
of  silver  repousse  work,  eighteen  or  twenty 
inches  in  height,  were  magnificent,  and  cigars 
were  handed  round  in  a gold  box  such  as  the 
Chinese  workmen  of  Canton  are  famous  for. 

The  city  of  Chiengmai  covers  a considerable 
area,  and  consists  of  two  portions,  the  original 
city  being  square,  enclosed  by  a high  wall  and 
a moat,  round  two  sides  of  which  a more 
modern  extension  has  been  added. 

By  far  the  most  remarkable  sight  which 
Chiengmai  affords  is  the  early  morning  market. 
To  this  between  two  and  three  thousand  women 
flock  in  every  day  from  the  surrounding 
country,  each  bringing  her  small  supply  of 
goods  for  sale,  and  coming  in  some  cases  from 
long  distances,  even  as  far  as  from  Lamphun 
itself.  They  line  both  sides  of  the  road  leading 
up  to  the  outer  western  gate,  the  first  part  of 
the  main  street  to  the  second  gate,  and  from  the 
cross  roads  in  the  centre  of  the  city  they  spread 
right  and  left  for  a long  distance.  Their  wares 
are  laid  out  on  mats  spread  on  the  ground, 
behind  which  they  squat  in  little  groups  of 
twos  and  threes.  No  shouting  or  loud-voiced 
chaffering  over  sales,  as  is  the  case  with  the 
Siamese  market  women  in  Bangkok.  The  stock- 
in-trade  of  a group  seems  to  be  of  no  great 
value ; a few  half-dried  chilies,  some  bundles 
of  cut  tobacco,  three  or  four  pieces  of  petticoat 
cloth,  a pile  of  buffalo-hide  wafers  sprinkled 
with  sesame  seed,  or  a few  pounds  of  pork, 
would  furnish  out  half-a-dozen  of  them.  It  is 
seldom  that  you  see  either  fish  or  rice  exposed 
for  sale,  and  I have  no  idea  where  the  people 
who  deal  in  these  principal  articles  of  food  are 
to  be  found.  The  only  shops  in  the  town  are 
small  booths,  which  line  the  street  between 
the  first  and  second  gates,  and  here  you  may 
buy  English  cotton  goods,  yarns,  and  lacquered 
boxes  from  Burmah.  In  the  cross  street  out- 
side, which  runs  northwards  and  parallel  to 
the  river,  you  can  procure  a few  vegetables 
and  miscellaneous  European  goods  from 
Chinamen  or  their  native  wives.  The  shops 
nside  the  walls  seem  to  be  mostly  in 


the  hands  of  the  Burmese  men  and  women. 
There  are  two  European  stores  outside  the 
town,  one  kept  by  an  Italian,  the  other  by  a 
German,  the  latter  having  his  place  of  busi- 
ness on  the  left  bank  of  the  river.  Rupees 
are  the  universal  currency.  The  city  is  laid 
out  on  the  same  principle  as  Phre,  Lakhon, 
and  Lamphun.  You  can  hardly  see  the  houses 
for  the  trees.  Each  dwelling  stands  in  its 
own  garden  of  fruit  trees,  including  a fair 
proportion  of  areca  palms.  A Lao  city  is  like 
an  assemblage  of  rural  suburbs  turned  outside- 
in,  and  intersected  by  green  lanes.  The  best 
theory  is  that  the  walls  are  intended  solely  as 
a refuge  for  the  population  of  the  province  in 
time  of  war,  and  not  as  its  usual  place  of 
habitation.  The  Chief’s  palace  is  naturally 
inside,  as  are  also  the  houses  of  his  numerous 
relatives,  many,  if  not  most,  of  whom  occupy 
official  posts.  Artisans  of  merit  have  no  free- 
dom. As  soon  as  a man  becomes  noted  for 
skill  in  silver  repousse  work  or  the  manufac- 
ture of  lacquered  boxes,  he  is  overwhelmed 
with  commands  from  the  Chief  and  his  rela- 
tions, who  pay  little  or  nothing  for  the  labour 
they  thus  monopolise.  Consequently,  anything 
like  a healthy  development  of  the  natural 
artistic  capacity  of  the  people  is  not  to  be 
expected,  and  there  are  no  shops  where  you 
can  buy  their  productions.  You  must  supply 
a silversmith  with  rupees,  and  wait  your  turn 
until  he  can  find  time  to  work  the  silver  up 
into  the  cup  or  basin  you  require. 

One  morning  I went  out  riding  with  Phya 
Monkri,  to  visit  an  old  temple  in  the  centre  of 
the  town,  and  to  inspect  the  process  of  lacquer- 
ing. The  Wat  Phra  Sing  stands  almost  in  the 
centre  of  the  town,  in  a line  with  the  eastern 
and  western  gates.  The  story  goes  that  the 
principal  image  here  enshrined  was  being  car- 
ried, soon  after  its  completion,  across  the  town 
to  be  deposited  in  a temple  that  had  been  built 
to  receive  it  on  the  opposite  side,  but  on  reach- 
ing this  spot  apparently  declined  to  proceed 
any  further.  No  efforts  of  the  porters  were 
sufficient  to  move  it  a single  inch  beyond. 
They  left  it  for  the  night,  and  next  morning  it 
was  found  with  its  face  towards  the  street  by 
which  it  had  come.  This  was  looked  upon  as 
an  interposition  of  the  Buddha  himself,  and  no 
further  attempt  was  made  to  resist  his  will.  A 
temple  was  consequently  built  over  the  image, 
and  the  main  street  was  deflected  so  as  to  pass 
round  it.  There  are  signs  that  laterite  was 
largely  employed  in  the  original  construction. 
On  entering  the  enclosure,  the  gateway  of 
which  is  obstructed,  as  is  usual  in  the  Lao 
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States,  by  a solid  log  supported  on  two  posts 
(something  like  the  wooden  horse  of  a gymna- 
sium), you  see  before  you  a low  wooden  build- 
ing, the  gable  of  which,  fronting  towards  the 
-entrance,  is  decorated  with  tinsel.  Its  up- 
rights and  cross-beams  are  much  out  of  line. 
It  has  the  usual  arrangement  of  several  gradu- 
ated roofs  succeeding  each  other  along  its 
length,  but  the  sides  are  enclosed  by  walls 
pierced  for  windows,  which  is  not  general. 
The  doorway  is  guarded  by  two  five-headed 
nagas  in  chunam.  The  pillars  which  support 
the  roof  are  decorated  with  tinsel  and  stucco 
mouldings.  This  building  is  said  to  have  been 
at  one  period  the  audience-hall  of  a chief ; if 
-so,  it  would  seem  to  be  a reasonable  supposi- 
tion that  in  earlier  times  the  architecture  of 
temples  was  the  same  as  that  of  palaces.  I 
•was  told  that  formerly  it  was  the  custom,  on 
the  death  of  a chief,  to  present  his  house  to  a 
temple.  No  doubt  it  had  to  be  removed  and 
re-erected  in  the  temple  grounds,  otherwise 
the  priests  would,  in  the  course  of  ages,  have 
-come  to  possess  all  the  land  in  the  city.  Under 
the  caves  were  some  excellent  carved  trian- 
gular wooden  brackets,  the  upper  part  of 
which  was  occupied  by  one,  two,  or  three 
nagas,  the  involution  of  the  serpents  being 
-cleverly  managed,  while  the  lower  part  was 
idled  in  with  open  work  carving  having  a con- 
ventional design.  This  building  is  the  wihan. 
Behind  and  at  right  angles  to  it  stands  a 
-chapel  containing  an  elaborately  modelled 
brick  and  chunam  shrine  open  on  its  four 
sides,  having  a sitting  Buddha  in  the  centre. 
The  interior  walls  are  decorated  with  paintings 
in  monochrome,  depicting  scenes  in  heaven 
•and  hell. 

The  third  chapel,  in  which  is  enshrined  the 
Fhra  Sing,  has  been  but  recently  restored. 
Its  exterior  is  decorated  with  heavily  gilded 
carvings,  while  the  interior  walls  are  covered 
with  paintings  on  plaster,  representing  a 
variety  of  lively  scenes,  both  architectural 
and  landscape.  The  precious  image  whose 
obstinacy  led  to  the  foundation  of  this  temple, 
is  contained  in  a solid  dagoba- like  vaulted 
brick  building  in  close  connection  with  the 
chapel.  This  is  entered  from  what  is  usually 
the  seat  of  the  Buddha’s  effigy  in  other  sacred 
buildings,  and  is  closed  by  an  iron  door.  The 
walls  and  ceilings  are  thickly  covered  with 
gold  leaf,  as  is  also  the  image  itself,  which  re- 
presents the  Founder,  sitting  cross-legged  with 
the  left  arm  folded  across  the  lap,  while  the 
right  hand  hangs  over  the  knee.  The  coun- 
tenance is  more  characteristic  and  individual 


than  is  usually  the  case  with  Buddhist  images 
in  Siam.  On  the  base  is  an  inscription  in 
incised  characters  of  the  early  type,  found 
at  several  other  temples  in  Northern  Siam, 
rendered  almost  indecipherable  by  the  excess 
of  gilding.  The  image,  which  is  between 
three  and  four  feet  in  height,  reposes  on  a 
square  pedestal  of  stuccoed  brick,  painted 
black.  Its  age  was  said  to  be  about  three 
centuries,  but,  in  the  absence  of  any  trust- 
worthy chronology  amongst  these  people,  it 
might  be  of  any  period  previous  to  the  re- 
settlement of  Chiengmai  by  the  Lakhon 
princes.  The  superior  type  of  face,  however, 
is  in  itself  an  argument  in  favour  of  a con- 
siderable antiquity.  Close  by  this  chapel 
stands  a ruined  Jhra-chedi,  the  base  of  which 
is  surrounded  by  figures  of  elephants,  present- 
ing the  front  towards  the  spectator,  in  style 
similar  to  one  which  exists  at  Sawankhalbk. 
To  the  right  of  the  wihan , just  described,  is 
the  hu-tam , or  library  of  sacred  books,  a 
small  but  comparatively  lofty  building,  to 
which  access  is  obtained  by  two  flights  of 
steps.  Its  lower  story  is  adorned  with  life- 
size  chunam  figures  of  Thejha-phanom , or 
angels. 

We  also  visited  the  residence  of  the  late 
Uparat,  or  heir-apparent.  Part  of  the  build- 
ings have  been  pulled  down  since  his  death, 
but  the  principal  one  still  remains.  It  is  the 
largest  house  in  Chiengmai,  probably  not  even 
excepting  the  palace  of  the  Chief.  Bands  of 
carving  in  geometrical  patterns  run  round 
both  exterior  and  interior.  The  beams  and 
side  brackets  are  all  carved.  Gigantic  pillars 
of  teak  wood,  smoothed  with  the  native  knife- 
sword,  support  the  roof  of  the  audience-hall, 
and  here,  as  elsewhere,  the  use  of  saw  and 
plane  seems  to  have  been  unknown  at  the  date 
of  its  erection.  At  the  further  end  of  the  hall, 
on  feet  modelled  as  elephants  and  tigers, 
stands  a handsome  wooden  screen  ; its  front 
has  a peacock  in  low  relief  facing  towards 
us  with  its  tail  spread,  while  other  animals, 
as  dogs  and  tigers,  very  small  in  proportion, 
play  about  its  feet.  Behind  the  screen  is  a 
doorway,  affording  access  to  the  other  portion 
of  the  building,  which  is  entirely  without  win- 
dows. At  the  near  end  of  it  stands  a huge 
wooden  cupboard  several  feet  higher  than  the 
floor,  which  formed  the  state  bedroom  of  the 
Uparat;  being  entirely  covered  in  with  planks, 
there  was  no  provision  for  the  admission  of  air 
or  light.  Its  occupant  must  have  felt  it  pos- 
sible to  sleep  securely  and  soundly.  This  is 
said  to  be  the  normal  style  of  construction  for 
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Lao  bedrooms.  The  eaves  of  the  roof,  which 
come  down  very  low  and  render  the  interior 
extremely  obscure,  are  supported  by  wooden 
brackets,  carved  in  the  form  of  the  fabulous 
bird  Kruty  the  Indian  Garuda. 

We  rode  along  the  southern  street  through 
the  market,  where  women  were  engaged  in 
cutting  up  and  selling  the  carcases  of  pigs, 
and  out  by  the  Chiengmai  Gate  to  a village 
occupied  by  Chieng-tung  Shans,  engaged  in 
the  lacquer  manufacture.  These  people,  or 
their  forefathers,  were  taken  prisoners  in  war, 
and  in  accordance  with  the  custom  of  Indo- 
China  were  forced  to  migrate  into  the  domi- 
nions of  their  conquerors.  Men,  not  territory, 
are  the  prize  of  successful  warfare  in  these 
countries.  In  appearance,  costume  and  lan- 
guage, they  do  not  differ  from  the  Laos,  but 
their  accent  is  said  to  be  unlike  that  of  the 
Lao  inhabitants  of  Chiengmai. 

The  form  of  the  lacquered  articles  pro- 
duced by  these  people  is  either  cylindrical  or 
cup  shaped.  The  core  is  of  fine  bamboo 
basket-work,  coated  with  lac,  or  with  lac  mixed 
with  the  ashes  of  straw.  When  the  lac  is  dry, 
the  basket  is  turned  on  a very  simple  lathe, 
the  wheel  of  which  revolves  backwards  and 
forwards,  the  principle  of  the  crank  being 
apparently  unknown.  In  place  of  the  more 
scientific  appliance,  the  workman  uses  a 
treadle,  which  turns  the  wheel  one  way,  and 
it  is  brought  back  in  the  opposite  direction  by 
a long  bamboo  which  acts  as  a spring.  The 
tool  employed  for  smoothing  is  a bent  chisel, 
sharpened  at  the  end  and  sides  of  the  bend. 
After  the  process  of  shaving  has  once  been 
performed,  fresh  lac  is  applied,  and  it  is  shaved 
again  ; for  the  finest  work  this  is  repeated  as 
many  as  twenty  times.  After  being  turned,  the 
surface  is  polished  with  a piece  of  fine 
grained  reddish  stone  of  a sandy  texture.  The 
natural  colour  of  the  lac  when  dried  is  black. 
After  the  coating  has  reached  a sufficient 
thickness,  the  required  design  is  drawn  on  it 
by  means  of  an  ordinary  double-ended  tool, 
and  lac,  coloured  red  with  vermilion,  is  rubbed 
into  the  pattern  thus  obtained.  Finally,  the 
completed  article  is  polished  by  covering  it 
with  a mixture  of  lac  and  vegetable  oil ; the 
polish  is  simply  smeared  over  with  the  finger 
and  left  to  dry.  The  drying  takes  place  on  a 
shelf  closed  by  a curtain,  and  the  vapour  of 
water  is  not,  as  in  Japan,  considered  neces- 
sary. The  lac  is  obtained  from  a tree  which 
is  certainly  not  the  Rhus  vernicifera,  and  I 
am  inclined  to  believe  that  the  process  and 
the  materials  employed  do  not  differ  from  those 


used  in  the  similar  manufacture  which  is  car- 
ried on  in  Burmah.  For  my  own  part,  I con- 
sider the  Burmese  article  to  be  superior  to 
what  is  produced  in  Chiengmai.  One  of  the 
workmen  who  was  engaged  on  a cylindrica) 
box  about  8 inches  diameter  and  3^  inches 
high,  said  that  he  would  receive  a rupee  and 
a half  for  his  labour,  but  that  the  completed 
article  would  fetch  ten  rupees  in  the  bazaar. 
The  designs  are  drawn  from  memory,  and 
consist  mainly  of  conventional  flowers  and 
leafage,  with  sometimes  a bird  introduced, 
the  peacock  appearing  to  be  a favourite. 

lam  sorry  that  I could  not  find  time  to  visit 
the  silversmiths  who  live  in  the  same  part  ol 
the  city.  Their  work  is  of  two  sorts,  incised 
and  repousse.  The  latter  is  said  to  be  pro- 
duced by  hammering  on  the  outside  of  a thin 
sheet  of  metal  formed  into  the  required  shape, 
and  filled  with  resin,  and  the  pattern  is  thus 
brought  out  by  a process  of  indentation.  But 
it  will  be  better  not  to  accept  this,  without 
reservation,  as  a correct  account. 

On  the  15th  of  January  I dined  with  the 
Chief,  who  had  courteously  allowed  me  to  fix 
the  hour  ; I chose  seven  o’clock,  but  as  the 
word  had  previously  been  passed  to  the  cook 
to  have  everything  ready  by  six,  we  found  all 
the  dishes  cold  when  we  sat  down,  except  the 
soup  and  Siamese  curry.  The  other  guests 
were  Mr.  Gould  and  Mr.  Archer,  of  H.M. 
Consular  Service,  the  Siamese  Commis- 
sioner and  Luang  Suriya,  the  Judge  of  the 
International  Court,  and  some  younger  mem- 
bers of  the  Chief’s  family.  We  sat  on  chairs 
at  a long  table,  arranged  in  the  Europear, 
style,  and  were  provided  with  knives  and  forks 
The  natives  eat  with  their  fingers  as  a genera 
rule,  but  this  was  a special  occasion.  Fried 
wafers  of  cow  and  of  buffalo  hide  were  server 
with  a sauce  composed  of  fermented  tea 
leaves,  pork  fat,  onions,  and  a fourth  ingre- 
dient which  I do  not  recollect.  A pile  of  these 
wafers  was  placed  between  the  Chief  and  my 
self,  and  we  dipped  by  turns  into  the  same 
sauce-bowl.  He  was  evidently  pleased  to  find 
that  I could  eat  them.  You  can  offer  no  more 
delicate  flattery  to  an  Oriental  than  to  partake 
of  his  native  food.  Though  rather  greasy,  these 
preparations  of  skin  were  not  unpalatable,  espe- 
cially a spongy  variety  which  was  well  toasted. 
The  conversation  was  heavy,  until  someone 
started]  the  subject  of  Burma,  and  the  Chiefs 
eyes  glittered  with  delight  as  he  called  to  mind 
how  his  people  had  pursued  a Burmese  pre- 
tender, who  appeared  in  Chiengmai  some  years 
ago,  and  killed  one  or  two  of  the  impostor’s 
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followers.  The  old  man  would  not  believe 
that  the  British  forces  had  taken  Mandalay ; 
the  whole  story  was  too  incredible.  As 
if  any  European  could  have  conquered  the 
great  kingdom  of  Burma,  which  had  been 
too  much  for  the  Laos  themselves  a hundred 
years  ago,  with  so  little  difficulty.  Moreover, 
our  own  Burmese  subjects  in  Chiengmai  dis- 
believed the  rumour.  It  had  been  invented  in 
Chiengmai  itself  by  the  foreigner  who  sat  in  a 
hut  at  the  end  of  a wire  and  pretended  to  be 
in  communication  with  Bangkok.  Everyone 
knew  that  it  was  impossible.  After  dinner 
we  admired  his  collection  of  gold  boxes  and 
basins  of  repousse  work,  kept  in  a series  of 
glazed  cupboards  at  the  back  of  the  room, 
many  of  them  very  large  and  heavy,  and  pro- 
bably ancient.  They  are  the  handsomest  things 
of  the  kind  I have  seen  in  Siam,  and  the 
intrinsic  value  of  the  mere  metal  must  be 
several  thousand  pounds.  His  crown,  a gift 
from  the  King  of  Siam,  was  also  produced. 
It  is  a pyramidal  arrangement,  like  that  of  the 
king,  only  wanting  (I  was  told)  certain  fea- 
thers, and  is  covered  with  small  rubies  and 
-other  precious  stones. 

Another  day  I rode  out  with  the  Chief  Com- 
missioner to  the  woods  at  the  base  of  Doi  Su- 
thSp,  in  search  of  orchids.  Passing  through 
the  town,  we  issued  from  the  Patu  Suen-dok 
on  its  western  side.  This  gate  is  named  after 
a pleasure  garden  of  the  Chief  of  Chiengmai, 
situated  about  a mile  from  the  walls,  which 
has  been  allowed  to  run  to  waste.  As  we 
-emerged  from  the  gate,  the  great  mountain, 
which  had  hitherto  been  concealed  by  trees, 
appeared  close  at  hand,  almost  overhanging 
■our  heads.  The  road  leads  in  the  direction  of 
•a  pagoda  built  half  way  up  the  mountain  side, 
and  is  broad  and  grassy  as  far  as  a small 
■said , where  we  branched  away  to  the  right 
across  the  now  dry  terraced  rice-fields.  At 
the  edge  of  the  woods  we  were  met  by  a hale 
old  man,  who  is  the  “ governor”  of  the  moun- 
tain, accompanied  by  four  or  five  men  carrying 
baskets  to  hold  the  plants  we  expected  to 
collect.  The  path  ascended  over  the  sparsely 
wooded  spurs,  and  wound  along  to  a beauti- 
fully cool  and  romantic  spot  on'  the  banks  of  a 
torrent  called  Huei  M£-chang-khien.  Here 
we  found  a white  clematis,  doh  mu.  Our 
luck  was  pretty  good,  and  we  succeeded 
in  obtaining  a dozen  or  more  varieties  of 
•orchids,  which  seem  to  prefer  trees  that  are 
more  or  less  decrepit  and  decayed.  One 
of  these  has  a pretty  white  flower,  touched 
with  mauve  and  pink,  and  giving  forth  a 


pleasant  fragrance.  It  is  not  much  admired 
by  the  Laos,  who  have  given  it  the  name  dok- 
iiang  ki  ma , which,  in  English,  has  such  a 
malodorous  sound,  that  I will  leave  it  un- 
translated. On  our  way  back  we  crossed  the 
fields  in  a different  direction,  to  the  north- 
west angle  of  the  city,  and  then  along  the  north 
wall  to  the  river  side  wall.  Some  of  the  fields 
were  being  broken  up  for  a winter  crop  of  rice. 

One  morning  we  received  a summons  to  the 
Chief’s  house  to  be  present  at  the  presentation 
of  the  tribute  orchids  already  mentioned.  The 
ceremony  took  place  in  the  audience-hall.  We 
all  sat  on  chairs,  ranged  in  a semicircle,  the 
Chief  wearing  his  everyday  dress.  The  Lawas 
from  Mu’ang  Yoom  were  introduced  by  an  old 
Lao,  who  has  served  under  seven  successive 
chiefs  of  Chiengmai.  They  brought  with  them 
a tazza  full  of  amaranths,  which  this  old  man 
handed  to  the  Chief,  repeating  first  a long  exor- 
cism, during  which  the  Chief  held  up  his  hands, 
as  if  in  prayer.  Next,  a long  joint  of  bamboo, 
full  of  arrow  poison,  and  a few  skeins  of  cotton 
yarn  were  offered  to  him.  Then  a small  stone 
mortar,  full  of  powdered  ginger,  was  handed 
to  the  Chief,  who  put  some  in  his  mouth,  chewed 
it,  and  spat  it  out,  to  symbolise  the  fertilisation 
of  the  ground  for  the  reception  f the  rice  seed. 
The  orchids  were  there,  stuck  into  two  sections 
of  a tree,  but  apparently  no  reference  was  made 
to  .them.  The  whole  business  was  got  over 
very  quickly,  and  was  of  the  simplest  possible 
character.  I should  mention  that,  at  the  end, 
the  Chief  lifted  up  his  voice,  and  delivered  him- 
self of  a short  oration,  of  which  I cannot  give 
the  contents,  as  no  one  thought  it  worth  trans- 
lating ; but  what  impressed  me  most  was  the 
informal  and  “fine-old-English-gentleman,  all- 
of-the-olden-style  ” manner  he  assumed.  The 
Chief  stuck  an  orchid  through  the  hole  in  his 
left  ear  lobe,  and  gave  us  each  a sprig  to  do 
likewise,  but  not  being  provided  with  those 
useful  apertures,  we  had  to  put  them  behind 
our  ears,  which  is,  after  all,  quite  as  elegant 
as  the  native  manner  of  wearing  a flower.  We 
then  adjourned  to  a raised  shed,  to  hear  some 
music  performed  by  women  on  a sort  of  three- 
stringed lute,  having  three  frets,  which  was 
placed  on  the  floor  in  front  of  the  player.  An 
ivory  pencil  is  used  for  striking  the  strings. 
The  performers  were  two  women,  who  played 
in  unison,  and  the  music  was  of  simple 
monotonous  character.  There  were  a number  of 
bamboo  harmonicons  and  sets  of  small  gongs 
lying  about  the  room,  which  seemed  to  be  of 
Burmese  origin.  The  native  Lao  instrument 
is  the  bamboo  flageolet. 
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During  the  whole  of  my  stay  in  Chiengmai, 

I constantly  longed  to  ascend  Doi  Suthep,  and 
ascertain  its  height,  but  business  at  first,  and 
afterwards  an  unseasonable  period  of  three 
days  persistent  rain,  frustrated  my  hopes.  I 
managed,  however,  to  get  as  far  as  the 
pagoda,  which  is  approximately  2,200  feet 
above  the  city.  Leaving  the  Vice-Consulate 
one  day  about  a quarter-past  nine,  I walked 
my  pony  through  the  city,  and  out  by  the  Patu 
Suen-dok,  reaching  the  deserted  garden  by 
ten.  This  place  is  supposed  by  some  of  the 
foreign  residents  to  be  the  site  of  an  earlier 
town.  But  it  is  much  smaller,  by  ten  or  twelve 
times,  than  the  present  city,  and  if  it  were 
ever  surrounded  by  a wall,  nothing  now  remains 
but  an  earthen  mound.  Immediately  opposite, 
on  the  south  side  of  the  road,  are  the  remains 
of  a Buddhist  temple,  standing  in  a square 
enclosure,  pierced  on  the  north,  south,  and 
east  sides  by  arched  pyramidal  gateways, 
nineteen  feet  thick.  Inside  of  this  is  a smaller 
enclosure,  at  the  west  end  of  which  rises  a 
lofty  circular  fthra-chedi  on  a square  base, 
having  a smaller  fihra-chedi  at  each  corner, 
and  a steep  flight  of  laterite  steps  on  each 
side,  at  the  top  of  which  is  an  arched  gateway. 
These  eight  structures  on  the  outer  edge  of 
the  base  have  sharp  pyramidal  pinnacles, 
while  the  coping  of  each  flight  of  steps  is 
formed  by  a five-headed  naga.  The  wihan , 
which  fronts  towards  the  east,  has  four  gra- 
duated roofs,  the  highest  end  being  next  the 
£hra-chedi}  its  interior  consisting  of  a nave 
and  two  aisles.  At  the  west  end  is  a colossal 
sitting  Buddha,  some  twenty-four  feet  high,  of 
brick  and  mortar,  freshly  gilt.  Back  to  back 
with  the  wihan  stands  a small  but  massively 
constructed  shrine,  decorated  with  stucco 
ornaments,  and  containing  a small  sitting 
Buddha,  apparently  quite  new.  The  doorway 
of  this  shrine  is  curious,  being  a mere  longitu- 
dinal slit,  as  it  were,  in  the  wall  of  the  building; 
or,  rather,  it  looks  as  if  the  wall,  with  all  its 
mouldings  and  other  ornamentations,  had  been 
divided  vertically  in  the  centre  and  then  pulled 
apart  to  show  the  image  in  the  interior. 
Gateways  on  this  principle,  which  look  as  if  a 
small  fihra-chedi  had  been  cut  in  two,  and  its 
parts  set  up  on  either  side  of  the  passage-way, 
are,  however,  not  unfrequent. 

Between  the  city  and  this  garden  are  dotted 
here  and  there  several  tall  £hra-chedi,  of 
which  scarcely  anything  now  remains  but 
their  brickwork  core.  Nothing,  however,  can 
be  inferred  as  to  their  having  been  included 
within  the  walls  of  an  earlier  city. 


A quarter  of  an  hour’s  ride  beyond  the  said, 
where  we  had  diverged  from  the  road  on  a 
previous  occasion,  brought  me  to  the  foot  of 
the  mountain.  Here  I left  the  ponies,  as  the 
path  was  too  rough  for  them,  and  began  to 
ascend  the  foothills,  which  are  covered  with 
scrubby  trees,  now  almost  denuded  of  their 
foliage.  Further  on  the  path  divided,  on  the 
right  ascending  a sunburnt,  clayey  spur, 
through  sparse  forest ; the  left,  following  a 
purling  stream  through  densely-growing  um- 
brageous trees,  and  over  damp,  black  soil. 
This  contrast  w'ould  seem  to  suggest  that  it  is 
want  of  moisture,  and  not  cold,  that  causes 
most  of  the  trees  in  the  Laos  to  shed  their 
leaves  during  the  winter.  Close  to  this  spot  a 
delicate  dwarf  bamboo,  having  stems  no- 
thicker  than  ordinary  grass,  and  reaching  a 
height  of  about  two  feet,  was  pretty  abundant. 
At  a height  of  about  2,100  feet  above  the  sea, 
acorns  were  lying  in  the  pathway.  They  had 
fallen  from  large  trees  with  lanceolate  leaves 
of  rather  thin  texture.  There  was  also  what  I 
took  at  first  to  be  the  fruit  of  an  oak,  but  may, 
perhaps,  have  been  a diminutive  chestnut ; it 
was  covered  with  prickles,  and  most  specimens 
had  only  one  kernel.  The  shell  split  naturally 
into  three  parts.  It  is  certain,  however,  to 
judge  from  acorns  which  were  afterwards 
shown  to  me  in  Chiengmai,  that  there  are  five, 
if  not  six,  distinct  species  of  oak  on  Doi 
Suthep.  Ten  minutes  below  the  summit  was 
a green  swampy  glade,  where  a party  of  men 
and  women  were  gathering  the  flower  dok  imr 
which  the  latter  wear  in  their  hair.  To  repre- 
sent the  pronunciation  of  the  second  syllable 
to  the  eye,  it  should  be  printed  half  a letter 
higher  than  the  first.  Such  a system  of  noting 
the  tones  of  these  monosyllabic  languages 
would,  if  practicable,  be  far  more  effectual 
than  the  use  of  accents  or  other  diacritical 
marks,  which  are  so  easy  to  forget.  Fcvf 
in  Lao,  as  well  as  in  Siamese,  it  makes  all  the 
difference  in  the  world  whether  you  pronounce 
a syllable  with  a rising  or  falling  inflection  of 
the  voice,  with  a combination  of  both,  or  with 
no  inflection  at  all. 

The  pagoda  stands  at  the  top  of  a detached! 
knoll,  and  is  approached  by  a long  flight  of 
steps  at  the  back,  on  either  side  of  w’hich 
stands  a row  of  lofty  pines,  evidently  planted! 
there,  for  although  the  tree  can  be  seen  in 
abundance  on  the  summit  of  the  mountain,  ; 
there  are  none  growing  in  the  woods  which  ! 
surround  this  knoll.  The  leaves  are  three  in 
a sheath,  and  the  cone  is  from  2 J to  3 inches  , 
long.  It  is  possibly  the  Pinus  known  in 


January  22,  1892.  ] 


JOURNAL  Of  THE  SOCIETY  OF  ARTS. 


189 


Burma.  On  the  slopes,  Pardanthus  sinensis , 
an  irid  sometimes  met  with  in  the  neighbour- 
hood of  certain  mountains  in  Japan  about 
1,000  feet  above  the  sea,  is  common  enough. 

At  12  o’clock  I reached  the  temple,  which 
stands  3,600  feet  above  the  sea,  and  2,200  feet 
above  Chiengmai,  according  to  my  calcula- 
tions. On  the  south  side  of  the  hill  there  were 
bushes  of  a large  white  bauhinia,  which  sent 
forth  a delicious  fragrance.  The  plain  was 
almost  enveloped  in  mist  at  this  hour,  so  that 
the  mountains  on  its  further  side  were  indis- 
tinguishable. Down  below,  the  thermometer 
was  probably  85°,  while  at  this  elevation  it 
marked  only  720,  I sat  patiently  waiting  for 
my  luncheon  to  arrive,  and  enjoying  the  fresh 
air  till  a quarter  to  two,  when  the  pangs  of 
hunger  began  at  last  to  make  themselves  felt, 
and,  as  there  were  no  signs  of  the  basket’s 
approach,  I resolved  on  descending  in  search 
of  it.  About  halfway  down  I met  one  of  my 
men  slowly  toiling  up  the  steep  path,  and  no 
doubt  he  would  have  explained  the  delay  to 
his  own  satisfaction,  at  least,  if  I could  have 
understood  what  he  said.  But  all  I could 
make  out  was,  that  somebody  else  was  to 
blame.  Just  below  was  the  junction  of  the 
two  paths,  so  I hastened  down,  and  enjoyed 
my  meal  in  the  cool  shade,  while  the  servants 
hunted  for  orchids.  From  this  spot  it  took  me 
half  an  hour  more  to  the  places  where  the 
ponies  were  waiting,  and  I got  back  to 
Chiengmai  about  the  hour  that  it  was  expected 
I should  have  reached  the  pagoda. 

On  the  2 1 st  January,  after  many  pros  and 
cons  as  to  the  best  excursion  to  be  made  in  the 
neighbourhood,  I started  to  make  the  circuit 
of  Doi  Suthep,  if  it  should  be  found  feasible, 
j with  elephants.  Dr.  Cheek,  of  the  American 
I Mission,  the  Rev.  Mr.  Webster,  who  is  a 
missionary  to  the  Karens,  and  belongs  to  the 
Mission  in  Burma,  and  Mr.  Archer  were  my  com- 
panions. We  started  on  ponies,  the  baggage 
being  carried  on  nine  or  ten  elephants,  in- 
cluding a few  spare  ones  for  riding  on  in  case 
it  should  turn  out  impossible  to  take  the  ponies 
across  the  ridge  at  the  back  of  the  mountain. 
Leaving  the  Patu  Suendok  about  eleven,  we 
struck  at  once  into  a track  leading  across  the 
parched  rice  fields  to  the  south-west,  and  in 
about  half  an  hour’s  time  reached  the  village 
of  Phong  Noi,  on  a streamlet  called  the  Huei 
Sai.  Beyond  this,  we  crossed  undulating  stony 
I ground,  covered  with  thin  forest,  and  came 
down  upon  the  Huei  Me-hia.  Across  the 
stream  rises  precipitously  a pretty  wooded  hill, 

1 named  Doi  Kham,  on  which  the  sun  shone 


brilliantly,  lighting  up  the  scarlet  tints  of  the 
dead  foliage.  Following  this  stream  for  some 
distance,  we  at  last  began  to  ascend  a long 
horizontal  spur,  that  runs  out  from  Doi  Suthep 
in  a southerly  direction,  descending  on  the  other 
side  to  Ban  Phdng,  on  the  right  bank  of  the  Me 
Thachang,  a swiftly  flowing  rivulet  several 
yards  wide  and  about  a foot  deep.  Siamese 
and  Laos  are  alike  averse  from  long  journeys, 
and  the  Chief’s  people,  in  conjunction  with  the 
king’s  Commissioner,  when  settling  the  itin- 
erary, had  fixed  upon  this  place  for  our  first 
encampment;  but  as  it  was  only  one  o’clock 
when  we  got  to  Ban  Phdng,  the  more  active 
Western  blood  rebelled  against  the  arrange- 
ment, and  we  determined  to  go  on  a bit  further 
after  having  our  lunch.  Besides,  the  wat 
which  was  destined  for  my  accommodation 
was  by  no  means  a comfortable  building  to 
pass  the  night  in.  I forgot  to  mention  that 
the  Chief  had  lent  me  his  best  elephant  to 
ride,  besides  several  others,  and  had,  more- 
over, sent  with  me  a Chao , or  prince,  to  act  as 
chief  of  the  escort,  and  make  things  generally 
comfortable.  Dr.  Cheek  had  four  of  his  own 
elephants,  if  not  more,  and  we  should  have 
made  an  imposing  cavalcade  altogether,  but 
for  the  dislike  of  the  elephant  for  his  cousin 
the  horse,  which  forced  us  to  travel  in  two 
separate  bodies.  There  were,  of  course,  a 
crowd  of  followers  on  foot,  besides  the  cook, 
servants,  grooms,  and  mahouts. 

We  left  again  at  half-past  three,  and 
followed  the  bed  of  the  stream  for  about  a 
mile  through  a shaded  rocky  gorge,  fording  it 
pretty  frequently  until  we  emerged  into  a flat- 
bottomed  little  valley  cut  up  into  terraced 
rice-fields.  The  scenery  here  is  soft  and 
friendly,  and  recalls  many  a bit  of  Japan  ; on 
every  side  rose  steep  knolls  covered  with  trees, 
whose  brilliantly  red  foliage  wras  lighted  up  by 
the  sun  now  sinking  in  the  West. 

Keeping  slightly  away  to  the  right,  in  full 
view  of  the  long  ridge  which  extends  west- 
wards from  Doi  Suthep,  we  climbed  a steep 
hill,  which  we  supposed  to  be  a spur  dividing 
the  side  valleys  of  the  great  mountain,  but,  to 
our  great  surprise,  came  down  again  on  the 
same  stream,  to  ascend  once  more  to  the  top 
of  a still  higher  hill  on  its  right  bank.  Cross- 
ing this,  we  descended  once  more,  and,  passing 
through  a tract  of  forest,  found  ourselves,  at 
five  o’clock,  still  on  the  right  bank  of  the 
stream,  where  we  waited  for  the  ponies  to 
convey  us  across  the  muddy  ford.  The  general 
character  of  the  country  hereabouts  is  that  of 
open  cultivated  valleys  divided  from  each  other 
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by  constrictions  of  the  hills  through  which  the 
stream  has  cut  its  way.  After  another  half- 
hour’s  ride,  the  valley  opened  out  into  a huge 
amphitheatre,  with  rice-fields  rising  one  above 
the  other,  like  broad  rows  of  seats,  in  the 
centre  of  which  stands  the  hamlet  of  Mu’ang 
Ha.  We  got  here  at  half-past  five,  and  found 
the  wihan  of  a little  wat  prepared  for  the  occu- 
pation of  Mr.  Archer  and  myself.  Dr.  Cheek 
and  Mr.  Webster,  the  latter  of  whom  now 
caught  us  up  after  having  been  behind  all 
day,  pitched  their  tents  on  the  opposite  side  of 
the  stream. 

Howdahs  were  taken  off,  and  the  elephants 
turned  out  to  feed,  while  the  natives  lighted 
fires  all  round  to  cook  their  rice  and  to  lie  by 
during  the  night.  I imagine  that  they  mostly 
slept  in  the  open  air,  wrapped  up  in  their 
cotton  blankets,  and  at  this  season  of  the  year 
there  was  probably  no  danger  in  their  lying  on 
the  ground.  Height  above  the  sea  1,660  feet. 
The  southern  summit  of  Doi  Suthep  bore 
E.N.E.,  so  that  we  had  already  performed 
more  than  a quarter  of  the  circumference,  since 
from  the  Vice-Consulate  it  bears  W.N.WiW. 

On  January  22nd  the  thermometer  at  half- 
past six  indicated  56°.  We  started  on  foot  at 
half-past  eight,  and  traversing  the  terraced 
rice  fields  quitted  the  valley  at  its  further  end. 
After  crossing  a steep  hill  covered  with  forest, 
we  again  descended  to  the  stream  which  we 
had  followed  all  the  previous  afternoon, |and  after 
crossing  and  re-crossing  several  times  finally 
left  it  behind  us.  Its  source  is  evidently  some- 
where on  the  southern  flank  of  Doi  Suthep. 
We  now  climbed  a steep  ascent  over  stiff  red 
clay  to  the  top  of  a knoll,  called  Doi  Nyung, 
which  we  reached  at  twenty  past  nine.  From 
the  rising  ground  to  the  right  of  the  path  we 
took  bearings  of  the  principal  points.  The 
southern  summit  of  Doi  Suthep  bore  nearly 
due  east,  while  the  wat  where  we  had  passed 
the  night  lay  to  the  south-east.  Beyond  it  we 
could  see  a portion  of  the  Chiengmai  plain 
and  of  the  range  of  mountains  which  borders 
its  eastern  side.  The  northern  summit  of  Doi 
Suth&p  bore  east  by  north.  A long  pine-clad 
ridge  running  towards  our  left  was  seen  extend- 
ing like  the  sharp  back  of  some  emaciated 
animal,  from  a point  about  600  feet  below  the 
summit.  So  clear  was  the  atmosphere  that 
with  the  naked  eye  we  could  easily  distinguish 
the  form  which  is  distinctive  of  the  coniferous 
order.  The  altitude  of  this  spot  was  approxi- 
mately 2,000  feet.  It  would,  perhaps,  not  be 
impossible  to  reach  the  nearer  summit  of  Doi 
Suthep  from  here  in  one  day,  but  the  ascent 


would  be  long  and  toilsome,  as  there  is  no 
path,  and  finding  one’s  way  up  a mountain 
side  by  the  mere  aid  of  the  compass  is  no  easy 
task. 

We  waited  for  the  elephants  and  ponies  to 
overtake  us,  and  continued  our  journey  at  half- 
past ten . The  path  lay  through  undulating  forest 
for  three-quarters  of  an  hour,  till  we  reached  a 
small  open  space  that  seemed  conveniently 
situated  for  luncheon.  On  our  right  were  the 
spurs  which  stretch  down  north-westwards 
from  the  mountain,  while  to  our  left  the  country 
seemed  to  consist  of  hills  and  valleys  extend- 
ing in  the  direction  of  a plain  that  was, 
however,  invisible,  and  perhaps  may  exist 
only  in  our  imagination.  We  had  walked  a 
good  deal  faster  than  our  baggage  animals, 
and  it  was  more  than  an  hour  before  they  came 
up.  Then  we  had  to  lunch  and  smoke  a 
cigar,  so  that  it  was  one  o’clock  before  we 
were  again  under  way.  By  this  time  every 
one  of  the  party  had  walked  quite  enough  for 
one  day,  and  we  got  into  our  howdahs,  the 
sole  merit  of  which,  in  my  opinion  at  least,  is 
that  they  make  you  so  uncomfortable  that  in  a 
short  time  you  feel  going  on  foot  to  be  less 
fatiguing. 

The  track  ascended  first  to  a height  of 
2,150  feet,,  and  then  wound  for  a couple  of 
hours  round  the  deep  ravines  on  the  steep 
flank  of  a lesser  mountain,  descending  rather 
rapidly  at  last  to  a teak  forest,  where  a party 
of  men  were  working  under  Dr.  Cheek’s 
Burmese  contractor.  Probably  it  would  be 
more  exact  to  say  Peguan,  but  this  is  a dis- 
tinction that  is  seldom  observed  in  Siam, 
although  it  is  not  without  its  significance. 
The  forest  occupied  a tract  of  almost  level 
ground,  and  the  timber  that  was  still  standing 
or  lying  about,  ready  to  be  dragged,  was  con- 
sequently not  of  first-rate  quality.  Leaving 
this  valley,  we  crossed  a low  ridge,  and  a few 
minutes  after  four  o’clock  reached  the  hamlet 
of  Ban  Samong,  where  we  put  up,  as  usual,  at 
the  wat , but  not  this  time  in  the  wihan,  as 
there  were  some  long  open  sheds  outside  that 
promised  more  light  and  air  than  the  dark 
and  unventilated  church.  This  village,  which 
lies  at  about  the  same  altitude  as  Mu’ang 
Ha,  contains  eighty  - seven  houses,  indi- 
cating a population  of  about  500  persons. 
They  belong  by  descent  to  a people  named 
Lu,  that  is  to  say,  to  the  Shans  of  Chieng- 
tung,  whence  their  forefathers  were  probably 
transported  some  few  generations  ago,  after  a 
successful  raid  made  on  that  place  by  the 
Chiengmai  Laos.  They  have  by  this  time 
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become  completely  naturalised,  the  only  dif- 
ference between  them  and  the  pure  Laos  being 
in  their  intonation  of  the  language. 

The  real  object  of  our  trip  was  to  visit  a 
teak  forest,  in  order  to  get  an  idea,  from 
actual  inspection,  of  the  manner  in  which  the 
timber  business  is  carried  on.  't  hese  forests 
•exist  all  over  the  five  northern  Lao  provinces, 
and  many  of  them  are  worked  by  Asiatic  British 
subjects,  under  contract  with  the  chiefs  and 
■other  owners,  in  some  cases  by  lease  for  a 
period  of  years,  in  others  upon  annual  agree- 
ments, the  usual  terms  being  a royalty  of 
three  or  four  rupees  a log,  besides  the  presents 
in  the  nature  of  a premium  that  are  given  in 
order  to  obtain  a lease.  The  lessees  seldom 
or  hardly  ever  are  men  of  capital,  but  obtain 
funds  at  a high  rate  of  interest  (generally  3 
per  cent,  a month)  from  the  Indian  money 
lenders  at  Maulmein.  A lessee  will  work  part 
of  a forest  himself,  another  part  will  be  sublet, 
and  a third  part  will  be  handed  over  to  con- 
tractors, who  undertake  to  deliver  logs  at  a 
fixed  price  at  the  bank  of  the  stream  by  which 
they  are  to  be  floated  down.  The  original 
lessee  is  bound  to  pay  the  royalty  on  each  log 
before  it  leaves  the  limits  of  the  forest  on  its 
way  down  to  Maulmein  or  Bangkok,  and  to 
him  the  owner  is  entitled  to  look  for  payment. 
But  sometimes  he  recognizes  the  sub-lessee 
by  consenting  to  receive  the  royalty  from  him 
direct.  The  foresters,  being  mostly  men  of 
straw,  as  a rule,  do  not  pay  the  royalty  on 
taking  away  the  timber,  and  in  order  to  remove 
it  have  to  give  a promissory  note  for  the  amount 
due,  with  interest  again  at  3 per  cent,  a 
month,  and  they  often  assign  by  way  of  colla- 
teral security  some  indefinite  number  of  logs 
still  lying  in  the  forest,  or  so  many  elephants, 
which  are  not  in  any  way  identified  ; this  sort 
of  document  they  are  in  the  habit  of  styling  a 
mortgage.  Everything  goes  smoothly  enough 
if  rain  falls  annually  in  sufficient  quantity  to 
float  out  into  the  rivers  the  logs  which  have 
been  dragged  into  the  mountain  stream.  The 
forester  then  sells  them  at  Maulmein  or 
Bangkok,  or,  perhaps,  on  the  way  to  either  of 
those  places,  and  having  got  his  money  is  in 
a position  to  redeem  the  note  he  has  given  for 
the  royalty.  If  he  is  honest  he  gets  on  all 
right,  but  many  of  these  men  have  extravagant 
habits  and  prefer  spending  the  cash  on  women, 
or  temple  building,  the  two  kinds  of  luxury  to 
which  the  Burman  or  Peguan  is  chiefly 
addicted.  He  gives  fresh  notes  to  the  lessor, 
and  the  debt  continues  to  grow  at  compound 
interest  until  all  hope  of  its  ever  being  dis- 


charged is  given  up  by  the  parties.  Then  the 
owner  tries  to  come  down  upon  the  lessee, 
sub-lessees,  and  contractors  ; he  lays  violent 
hands  upon  all  the  logs  lying  in  the  forest  and 
upon  all  the  elephants  he  can  find,  no  matter 
whose  they  are,  and  in  entire  disregard  of  the 
rights  of  the  men  who  have  by  their  labour 
given  to  the  timber  nine-tenths  of  the  value 
which  it  now  possesses.  And  a pretty  crop  of 
lawsuits  is  the  result.  Another  source  of  dis- 
pute in  past  times  has  been  the  practice 
indulged  in  by  some  of  the  chiefs  of  granting 
away  the  same  forest  to  two  different  indivi- 
duals, or  of  giving  the  lease  of  a forest  to  one 
man  after  he  has  already  accorded  to  another 
the  right  of  cutting  timber,  in  spite  of  a special 
treaty  dating  so  far  back  as  1874,  by  which  the 
Siamese  Government  undertook  to  put  a stop 
to  these  proceedings.  In  another  article  of 
the  same  treaty  it  was  provided  that  a court 
should  be  established  to  try  all  cases  between 
British  subjects  and  Siamese  or  Laos,  but  it 
never  heard  or  decided  a single  action.  A fresh 
treaty  was  therefore  concluded  in  1883  which,  as 
far  as  can  at  present  be  seen,  promises  to  pro- 
duce better  results  under  the  constant  super- 
vision of  the  Vice-Consul,  stationed  at  Chieng- 
mai  to  look  after  the  interests  of  the  numerous 
British  subjects  scattered  over  the  Northern 
Lao  States. 

The  teak  from  the  western  part  of  Nan,  the 
State  of  PhrS,  and  from  part  of  Lakhon,  comes 
down  the  Me  Yom  past  Sawankhaldk,  while  a 
certain  quantity  descends  from  Eastern  Nan 
and  the  provinces  of  Phichai  and  Phitsanulok 
by  the  Menam  Pho.  A small  quantity  of 
inferior  timber  is  obtained  from  the  provinces 
of  Sawankhalok  and  Sukkhothai  also.  The 
two  rivers  unite  a short  way  above  Paknampho, 
from  which  place  the  rafts  pass  down  the 
Menam.  That  of  Western  Lakhon,  Northern 
and  Eastern  Chiengmai  and  Lamphun  finds 
its  way  by  the  Me  Ping  to  Paknampho  and  so 
to  Bangkok.  The  Siamese  provinces  of  Mu’ang 
Thon  (Tern)  and  Raheng  also  yield  a certain 
amount.  On  the  west  of  the  State  of  Chieng- 
mai is  the  well  known  forest  of  Mu’ang  Yuom, 
the  produce  of  which  finds  its  way  to  Maulmein 
by  the  River  Salween,  as  does  likewise  that  of 
the  Thoungyeen  Valley,  the  opposite  sides  of 
which  belong  respectively  to  Burma  and  to  the 
Siamese  province  of  Raheng.  Further  north, 
contributions  are  received  from  Mehong-son, 
which  belongs  to  Chiengmai,  the  valley  of  the 
Me  Hang,  and  even  from  the  banks  of  streams 
which  lie  in  the  western  districts  of  the  State 
of  Chiengtung.  A curious  circumstance  is  the 
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great  difference  in  the  prices  obtained  at 
Maulmein  and  Bangkok.  At  the  former  port 
the  rates  for  the  finest  logs  are  from  80  to  ioo 
rupees,  while  at  the  latter  they  sell  for  no  more 
than  for  35.  One  explanation  I heard  offered 
is  that  in  Maulmein  there  is  a considerable 
market  for  shingles  cut  out  of  the  “ slabs  ” or 
outsides  of  the  logs,  while  in  Bangkok  these 
are  almost  of  no  value,  and  hence  the  exporter 
cannot  afford  to  pay  as  high  a price  for  the 
rough  logs  as  the  teak  buyers  of  Burma  are 
ready  to  give.  Logs  at  Chiengmai,  on  which 
the  royalty  of  3 to  4 rupees  has  been  paid,  are 
worth,  say,  about  15  rupees,  and  the  average 
cost  of  transit  thence  to  Bangkok  is  8 rupees, 
half  of  which  is  for  elephants  “ounding”  them 
over  shallow  places  down  to  the  rapids  and 
thence  to  Raheng,  where  they  are  made  up 
into  rafts,  the  balance  of  the  35  rupees  repre- 
senting the  cost  for  rafting  to  Bangkok.  At 
Chhainat  a duty  has  to  be  paid  to  the  Siamese 
Government  which  averages  another  4 rupees. 
So  that  with  the  high  interest  on  the  capital 
embarked  in  this  trade,  the  profit  to  the 
forester  is  a very  uncertain  thing.  If  he  is 
lucky  in  getting  his  timber  out  quickly,  he  will 
make  money,  but  if  a succession  of  dry  seasons 
intervenes  he  loses  heavily.  Three  years  is 
probably  the  least  time  in  which  a log  can  be 
cut  and  brought  down.  The  fluctuations  of 
the  market  at  home,  which  of  late  years  have 
been  severe,  must  also  be  taken  into  account, 
and  it  is  almost  a matter  for  surprise  that  any 
man  should  think  it  worth  his  while  to  embark 
in  such  a business. 

We  spent  the  morning  in  visiting  a teak 
forest  about  three  miles  up  the  valley.  The 
walk  thither  was  delightful,  now  alongside  the 
clear  fresh  stream,  now  by  a path  over  some 
projecting  bluff,  while  a brilliant  sky,  a cool 
breeze,  and  the  sight  of  tall  pine  trees  fringing 
a hill  about  300  feet  above  us,  contributed  to 
elate  the  spirits  of  the  party.  After  a prolonged 
sojourn  in  a tropical  country,  the  mere  presence 
of  vegetation  which  recalls  more  temperate 
climes,  is  in  itself  a source  of  joyousness.  At 
last  we  came  to  a spot  where  some  800  mas- 
sive logs,  many  of  them  over  3 feet  in  diameter 
and  35  feet  in  length,  were  lying  densely 
packed  in  the  narrow'  bed  of  the  stream,  their 
lower  surfaces  just  wetted  by  the  flowing  cur- 
rent. Beyond  this  was  the  forest  where  they 
had  been  cut.  Some  elephants  were  brought 
round  from  the  opposite  bank  where  they  were 
engaged  in  dragging  timber,  and  we  saw  them 
harnessed  to  logs.  The  gear  is  made  of 
twisted  bark,  and  is  of  the  roughest  descrip- 


tion, passing  round  the  animals  chest,  and 
attached  to  the  log  behind  by  a chain  passed 
through  a hole  cut  at  its  thick  end.  Rough 
stems  of  young  trees  are  placed  underneath 
as  rollers.  The  elephant,  on  being  started  by 
the  mahout,  moves  forward  during  a few 
moments  at  what  is  a great  pace  for  him,  and 
then  stops  for  an  equal  space  to  take  breath, 
for  the  clumsy  band  across  his  chest  impedes 
respiration,  so  that  continuous  effort  is  im- 
possible. When  urged  forward  again,  he 
utters  loud  cries  of  indignation,  but  with  a 
great  effort  soon  renders  obedience  to  the  voice 
of  his  driver.  In  the  forest  of  Ban  Huei 
Samong  the  teak  trees  are  mostly  near  the 
stream,  but  in  some  parts  of  the  Lao  States 
the  timber  has  to  be  dragged  as  much  as  ten 
miles,  and  the  labour  required  to  get  it  to  the 
bank  of  the  stream  is  enormously  expensive. 
The  elephant  seems  to  do  little  work  in  pro- 
portion to  his  huge  size  ; for  three  days  he 
drags  timber  up  to  noon,  and  then  has  a five 
days  rest. 

The  logs  are  felled  during  the  rainy  season, 
when  they  are  less  likely  to  be  split  by  the 
fall,  as  the  ground  is  then  soft.  One  forester 
cuts  a single  log  per  diem,  but  three  usually 
work  together,  and  cut  the  same  number  of 
logs.  They  use  a heavy  long-handled  axe,  in 
preference  to  a saw.  We  saw  several  fine 
trees  lying  there  which  had  been  utterly  ruined 
by  splitting,  for  ropes  are  not  employed  to 
break  the  force  of  impact  on  the  earth.  The 
woodmen,  no  doubt,  try  to  direct  the  fall  of 
the  tree  so  that  it  may  come  down  clear  of  its 
neighbours,  but  they  are  not  always  success- 
ful, and  then  the  trunk  comes  crashing  down 
through  the  surrounding  branches,  damaging 
itself  and  sometimes  seriously  injuring  the 
men  who  have  miscalculated  the  effect  of 
their  blows.  Before  being  felled,  the  trees  are 
“ girdled,”  that  is  to  say,  the  bark  is  roughly 
hacked  through  with  the  axe  at  a height  of 
about  four  feet  from  the  ground,  so  that  the 
tree  dies,  after  which  it  is  usually  left  standing 
for  three  years  to  dry.  But  sometimes  the 
lessee  has  a larger  number  of  trees  “ girdled  ” 
than  he  can  cut  during  the  term  of  his  agree- 
ment, and  they  may  then  be  left  to  dry  for 
several  years,  which  much  impairs  their  value. 
A custom  appears  to  exist  of  allowing  the  out- 
going lessee  to  exact  from  his  successor  a 
rupee  for  each  tree  “girdled”  and  left  stand- 
ing. This  right  should  not  be  recognised  by 
the  courts,  as  it  leads  to  waste,  and  the  price 
thus  paid  for  “ girdling  ” is  far  in  excess  of 
its  value.  There  is  no  written  law  to  regulate 
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this  industry,  and  the  judges  have  therefore 
the  opportunity,  by  carefully  considered  deci- 
sions, of  giving  the  stamp  of  legality  to  those 
forest  customs  which  common  sense  approves, 
while  refusing  to  recognise  those  which  are 
detrimental  to  the  public  interest. 

There  are,  of  course,  no  laws  or  customs 
having  the  conservation  of  the  forests  for  their 
object,  and  in  a few  years  more  all  the  timber 
that  is  worth  cutting  will  have  been  exhausted. 
The  teak  tree  is  self-sown,  and  if  the  forests 
are  allowed  to  lie  fallow  for  twenty  years  or 
so,  the  business  will  again  revive.  A regula- 
tion has  been  proposed  by  which  the  foresters 
would  be  heavily  fined  for  each  log  felled  that 
is  of  less  than  a certain  diameter,  but  regula- 
tions are  of  little  use  when  the  officials  cannot 
be  trusted  to  enforce  them.  The  unpopular 
system  of  government  reserves  which  exists 
in  Burma  would  be  even  more  difficult  of 
application  here. 

On  the  morning  of  January  24th,  about  six 
o’clock,  the  thermometer  marked  50°,  an  in- 
crease of  30  over  the  temperature  of  the  pre- 
ceding day  at  the  same  hour. 

We  left  Ban  Huei  Samong  on  elephants  at 
about  eight  o’clock,  and  taking  a path  through 
the  village  to  the  right  of  that  which  leads  to 
the  teak  forest  we  visited  the  previous  day,  were 
soon  engaged  in  the  narrow  bed  of  a mountain 
torrent.  Here  for  the  first  time  I saw  an 
elephant  refuse  a bank  which  his  mahout 
ordered  him  to  ascend.  Although  the  track, 
steep  as  it  was,  had  been  passed  by  nearly  all 
the  other  animals,  mine  could  not  be  by  any 
means  be  induced  to  take  it,  and  I had  there- 
fore to  go  round  by  a longer  but  easier  way. 
When  the  path  at  last  quitted  the  gully  we 
found  ourselves  on  some  steep  hills,  which  we 
crossed  into  the  valley  of  another  small  tribu- 
tary of  the  Huei  Samong,  and  continuing  to 
mount  upwards,  we  reached,  after  travelling 
an  hour  and  a half,  a small  clearing  laid  out 
in  rice  fields  by  a colony  of  Lii  from  Ban 
Samong.  We  asked  a middle-aged  man  when 
his  forefathers  first  came  to  these  parts,  and 
received  in  answer  the  information  that  his 
parents  had  migrated  from  Chieng-tung  into 
Chiengmai  territory  about  twenty  years  ago, 
before  he  was  born,  displaying  thus  the  utter 
disregard  of  dates  which  is  characteristic  of 
people  who  keep  no  records.  According  to 
his  data,  his  age  would  be  little  more  than 
eighteen,  although  he  must  have  been  at  least 
forty-five  years  old.  He  said  he  knew  nothing 
of  the  Lii  language.  The  rice-fields  which  lay 
in  the  immediate  neighbourhood  of  the  cot- 


tages had  just  been  prepared  for  sowing,  and 
the  soil  seemed  a rich  black  loam.  Under  a 
shed  some  of  the  women  were  engaged  in 
weaving  white  cotton  cloth  in  a loom  which 
consisted  of  little  more  than  four  posts  held 
together  by  a slight  framework.  The  people 
here  wear  a sandal  of  thin  bamboo  strips 
plaited  together,  and  it  is  worthy  of  notice 
that  it  is  held  on  by  a thong  passing  between 
the  big  toe  and  the  next,  exactly  in  the  same 
manner  as  the  foot-gear  of  the  Japanese.  I 
cannot  help  suspecting  that  this  contrivance 
is  of  Chinese  origin.  The  Lao  name  for  this 
sandal  is  kop.  The  position  of  this  tiny 
isolated  clearing,  so  far  above  the  village, 
was  extremely  picturesque.  Steep,  densely- 
wooded  hills  surrounded  it  on  every  side,  ex- 
cept at  the  narrow  pass  by  which  we  had  as- 
cended, and  seemed  to  shut  it  off  from  the  outer 
world.  Lower  down  we  had  passed  one  of  the 
deserted  clearings  of  the  Karens.  These 
people,  who,  in  Siam  at  least,  live  together  in 
small  communities,  have  no  settled  villages. 
They  constantly  move  about  amongst  the 
hills,  and  cut  down  the  forests  to  plant  their 
crops,  migrating  to  some  fresh  site  after  a 
year  or  two,  which  time  suffices,  it  would  seem, 
to  exhaust  the  capabilities  of  the  soil.  Height 
above  the  sea,  about  1,600  feet. 

After  waiting  here  half  an  hour  for  the 
elephants,  we  proceeded  on  foot  up  a deep 
shaded  dell,  now  by  the  side  of  the  stream, 
now  above  it,  along  its  bed,  and  crossing  it 
frequently.  I could  have  easily  imagined  my- 
self in  some  remote  part  of  the  mountain  dis- 
tricts of  Japan.  In  forty  minutes  Mr.  Webster 
and  myself,  who,  though  not  entitled  to  claim 
rank  as  pedestrians,  went  better  afoot  than 
the  rest  of  the  party,  had  reached  the  last  spot 
where  water  was  attainable.  The  height  here 
was  2,500.  Another  half  hour’s  toil  brought 
us  to  the  summit  of  the  pass.  Just  below  grew 
at  least  two  species  of  oak,  and  a tall  lily, 
bearing  large  ripe  berries.  A knoll  on  the 
right  seemed  to  invite  us  to  climb  a little 
further,  and,  in  ten  minutes  more,  we  were 
rewarded  by  a magnificent  view  of  mountains 
on  every  side,  and  of  Doi  Suthep,  rising  high 
above  us,  about  E.S.E.  But  deep  intervening 
densely- wooded  ravines  forbade  any  attempt 
to  reach  it.  South-west,  in  the  direction  of 
Mu’ang  Yuom,  we  saw  the  great  mountain 
that  is  also  visible  from  Chiengmai.  Far  away 
below  us,  almost  due  west,  we  perceived  the 
rice  fields  of  Ban  Huei  Samong,  while,  through 
a gap  on  the  opposite  side,  we  could  discern 
other  fields  in  the  Chiengmai  plain,  which  the 
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guides  seemed  to  think  must  lie  near  Ban 
Katsa,  the  hamlet  we  were  to  reach  on  the 
following  day.  The  ridge  we  had  attained 
was  covered  with  tall  pines,  and  a kind  of 
■dwarf  palm  was  common  on  its  steep,  almost 
precipitous  sides.  It  was  just  the  spot  for  a 
picnic.  A guide  was  sent  back  to  stop  the 
•elephant  which  carried  our  lunch  ; and  we 
waited  there,  enjoying  the  view,  and  other- 
wise idling  the  time  away,  till  half-past  one, 
when  the  beast  at  last  appeared.  This  will 
give  an  idea  of  the  slow  rate  at  which 
elephants  climb,  as  compared  with  a man  on 
foot.  Neither  Mr.  Webster  nor  myself  were 
in  proper  training:  he  had  only  just  recovered 
from  a somewhat  severe  attack  of  malarial 
fever,  and  I had  injured  a knee  by  too  much 
tennis.  We  had,  however,  taken  only  an  hour 
and  ten  minutes  to  make  the  ascent  which  had 
occupied  the  elephant  three  hours. 

My  Japanese  servant,  who  carried  the 
aneroid,  had  unfortunately  gone  on,  not  know- 
ing that  we  were  on  the  knoll,  and  therefore  I 
was  unable  to  determine  the  height,  but  we  may 
fairly  add  a thousand  feet  for  the  half  hour’s 
climbing,  which  would  give  3,500  feet  above 
the  sea  for  the  top  of  the  pass. 

We  quitted  this  delightful  spot  at  a quarter 
to  three.  The  path  at  first  winds  round  the 
top  of  a pine-clad  spur  stretching  towards  Doi 
Suthgp,  and  then  plunges  down  a declivity  in 
a north-east  direction,  bringing  us  to  the 
hamlet  of  Pong-yeng.  Just  at  the  bottom  of 
the  hill  we  passed  a plantation  of  mieng,  or 
Lao  tea.  The  natives  call  these  plantations 
■ pa-mieng , or  tea- forest,  if  ft  a be  rendered 
literally,  this  term  causing  it  to  be  generally 
supposed  that  the  mieng  grows  wild.  Laos 
tell  you  that  it  is  found  growing  in  commixture 
with  other  trees,  which  are  cut  down,  leaving 
the  tea-tree  to  benefit  by  the  additional  air 
and  sun.  But  this  account  seems  doubtful. 
It  is  possible  that  the  Laos  of  Chiengmai, 
when  the  country  was  resettled,  found  old  tea- 
trees  growing  in  this  way,  and  cleared  them 
from  the  jungle  which  enveloped  them,  but  the 
arrangement  of  the  trees  is  too  regular  to  allow 
of  our  supposing  that  they  were  planted  by  the 
mere  hand  of  nature.  Many  were  twelve  to 
fifteen  feet  high,  with  stems  two-and-a-half  to 
three  inches  in  diameter,  and  they  were  evi- 
dently not  pruned.  Some  were  in  bud  or 
flower,  and  others  bore  the  half-ripe  berry. 
The  leaf  is  longer  and  more  pointed  than  that 
of  the  Japanese  tea-plant,  and  the  foliage  is 
less  dense.  But  of  its  being  a species  of  tea 
there  can  be  no  doubt  whatever.  The  Laos 


do  not  drink  the  infusion,  but  prepare  the  leaf 
for  chewing  by  burying  it  in  pits,  and  it  is  one 
of  their  indispensable  luxuries.  You  see  a 
man  put  a lump  of  the  fermented  leaves  in  one 
cheek,  which  he  leaves  there  while  he  proceeds 
to  chew  betel  or  smoke  a cigarette,  looking 
for  all  the  world  as  if  his  face  were  distorted 
by  the  mumps. 

The  village  of  Pong-yeng  is  situated  in  an 
extensive  amphitheatre  surrounded  by  hills, 
and  having  for  its  area  a series  of  terraced 
rice-fields  rising  from  the  centre.  Here  three 
brooks  unite  to  form  the  M£  Sa.  Northwards, 
above  the  nearer  hills,  rises  Doi  Kwamlong, 
where  a hero  of  local  legend  lies  buried  below 
a precipitous  rock  near  the  summit.  He  is 
said  to  have  determined  the  site  of  Lamphun 
by  shooting  an  arrow  from  the  top  of  Doi 
Suth£p,  and  on  the  spot  where  it  fell  the  city 
was  founded.  He  must  have  used  a very  long 
bow  on  this  occasion,  since  the  distance  is 
about  twelve  miles  as  the  crow  flies.  He 
afterwards  removed  his  abode  to  a place  on 
the  west  bank  of  the  Salween  and  died  there. 
His  corpse  was  brought  home  to  be  buried 
either  at  Chiengmai  or  Lamphun,  I forget 
which,  but  arriving  at  Pong-yeng,  could  not 
be  got  to  pass  the  spot  where  it  now  lies,  and 
the  spot  which  is  pointed  out  to  you  from 
Pong-yeng  is  “ alive  to  this  day  to  testify  of 
it.” 

As  usual,  we  put  up  at  the  village  temple, 
and  passed  the  evening  sitting  round  a wood 
fire,  smoking  and  drinking  whiskey  punch  by 
moonlight,  while  the  doctor,  who  speaks  Lao 
like  a native,  entertained  some  of  the  guides 
and  ourselves  with  an  interchange  of  marvel- 
lous sporting  stories  of  rare  animals  and  fish 
bigger  than  whales  that  are  believed  to  haunt 
the  waters  of  the  Me  Khong.  The  Laos  take 
care  to  place  the  locality  of  these  wonders  as 
far  away  as  their  geographical  knowledge 
permits,  and  if  you  doubt  what  they  say,  you 
can  go  there  and  see  for  yourself. 

On  January  25  the  barometer  showed  the 
height  of  Pong-yeng  to  be  about  2,000  feet 
above  the  sea,  while  the  thermometer,  at  sun- 
rise, marked  the  same  as  the  previous  morning, 
namely,  50°.  We  started  at  a quarter-past 
eight,  and  crossed  the  rice-fields  to  the  point 
where  the  Me  Sa  makes  its  exit  through  a 
narrow  gorge.  Here,  in  a shady  spot,  is  a 
good-sized  tea  plantation.  A little  further  on 
we  were  requested  by  the  chao  to  dismount  from 
our  elephants,  as  we  were  approaching  a 
dangerous  precipice  high  above  the  left  bank 
of  the  stream,  where  there  was  a possibility  of 
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falling  over.  Cut  the  peril  was  much  exag- 
gerated, and  the  animals  passed  safely  along. 
In  fact,  there  was  no  danger  at  all,  but  if  any- 
thing had  happened,  the  chao  would  have 
been  rendered  responsible  on  his  return  to 
Chiengmai,  and  he  did  not  like  to  run  the  risk 
of  having  his  head  taken  off  for  allowing  even 
the  little  finger  of  a “ distinguished  foreigner  ” 
to  get  scratched.  It  was  a pleasant  walk, 
continually  descending  by  a rocky  path,  and 
generally  in  sight  of  the  roaring  torrent.  We 
rested  half-an-hour  at  a romantic  spot  where  a 
fallen  trunk  formed  a natural  bridge,  near  a 
pool  that  filled  us  with  regret  at  not  having 
our  towels  with  us.  Shortly  afterwards  we 
forded  the  stream,  which,  having  now  de- 
scended to  the  level  of  the  plain,  was  taking 
its  ease  under  overhanging  branches.  Then 
we  climbed  again  up  a hillside,  and,  descending 
a second  time,  entered  a teak-forest,  where  the 
direct  path  to  Chiengmai  seemed  to  diverge  to 
the  right  among  the  trees.  We  were  in  no 
hurry  to  get  back  there,  and  so  kept  on  our 
way  to  Ban  Katsa.  Mr.  Webster  and  I were 
in  advance,  the  others  having  returned  to  the 
discomfort  of  their  howdahs.  By  twenty 
minutes  to  twelve  we  reached  the  edge  of 
the  cultivated  plain,  and  lay  down  under  a 
tree  to  wait  for  our  companions,  who  came  up 
just  an  hour  later. 

From  here  it  was  ten  minutes’  walk  across 
the  rice-fields  to  the  village.  Here  the  chao 
wanted  to  lodge  me  in  the  wat , but  as  there 
was  a stream  not  far  off,  it  seemed  better  to 
migrate  to  its  banks  and  pitch  our  tents  among 
the  trees.  A capital  spot  was  found  in  a 
grove,  and  while  we  made  ourselves  comfort- 
able in  the  shade,  the  Lao  guides  busied  them- 
selves with  the  construction  of  a bamboo 
bathing  house  out  in  the  stream,  so  that  we 
could  enjoy  a bath  in  the  clear,  cool,  running 
water. 

During  the  evening  an  alarm  was  raised  in 
the  camp  by  news  of  an  elephant  in  “ must,” 
that  was  supposed  to  be  about  to  make  a rush 
upon  us.  When  the  male  is  in  this  state  he 
is  usually  isolated,  and  the  elephant  in  ques- 
tion, which  belonged  to  the  Chief,  had  been 
sent  out  to  the  neighbouring  jungle  to  be  kept 
quiet  until  the  fit  was  over.  Somehow  or  other 
he  had  got  wind  of  our  party,  and  was  reported 
to  be  coming  down.  His  mahout  was  not  to 
be  found.  Our  chao , who  is  the  Chief’s  princi- 
pal keeper  of  the  elephants,  had  a double 
source  of  anxiety.  If  the  infuriated  beast 
were  to  charge  the  camp,  one  of  us  might  be 
trodden  under  foot  and  killed  ; and  it  was 


possible  that  a fight  would  occur  between  the 
elephant  and  some  of  our  animals,  which 
would  be  equally  productive  of  disaster  to  them. 
He  begged  earnestly  that  we  would  gr> 
back  to  the  wat  and  place  ourselves  in  safety 
within  its  walls.  I consulted  Luang  Suriya, 
who  was  of  the  party,  and  found  him  by  no 
means  alarmed  ; he  thought  that  it  would  be 
rather  good  fun  if  the  elephant  did  make  hrs 
appearance.  My  other  companions  were  of 
the  same  opinion,  and  we  united  in  resolving 
to  run  the  risk.  In  the  meantime  a number  of 
men  crossed  the  stream  with  torches  to  drive 
the  elephant  back  in  case  he  should  really 
attempt  to  get  near  our  animals,  while  others 
went  in  search  of  the  mahout,  whom  they 
luckily  found  at  last.  Tranquillity  was  there- 
fore restored,  and  we  congratulated  ourselves 
in  having  stood  firm.  In  such  a matter  a 
foreigner  is  bound  almost  to  be  guided  by  what 
a native,  speaking  with  authority,  tells  him,, 
and  if  the  chao  had  been  alone  probably  I 
should  have  taken  his  advice,  but  as  Luang 
Suriya  hinted  pretty  clearly  that  the  chao' s 
warning  proceeded  from  the  excessive  caution 
of  which  an  example  had  already  been  given 
during  the  morning,  we  were  justified  in  dis- 
regarding it  and  in  consulting  our  own 
inclinations. 

We  were  now  some  ten  or  twelve  miles  from 
Chiengmai,  and  as  ponies  had  been  sent  out  by 
Mr.  Gould  to  meet  us,  the  doctor  and  Mr.  Archer 
rode  gaily  in  on  the  following  morning.  Mr. 
Webster,  who  felt  his  walking  powers  were  com- 
pletely Restored,  preferred  to  proceed  on  foou 
Having  hurt  my  side  by  falling  over  a log  a 
couple  of  days  before,  I had  to  have  recourse 
to  my  elephant,  and,  as  it  was  a level  road, 
and  the  mahout  probably  was  willing  to  get 
home  as  quickly  as  possible,  he  urged  the 
animal  to  its  utmost  speed,  so  that  we  actually 
covered  the  distance  in  three  hours  and  a half. 
This,  you  will  perceive,  gives  him  a maximum 
rate  of  2*857  or  3'42^  miles  an  hour,  according 
I as  you  take  the  lesser  or  greater  estimate  of 
the  distance  ; and  he  is  one  of  the  largest 
elephants  owned  by  the  Chief.  Slowand  steady 
should  therefore  be  the  motto  of  the  traveller 
by  this  kind  of  conveyance. 

My  visit  to  Chiengmai  terminated  soon  after 
this  excursion.  After  somewhat  vexatious 
delays,  I started  for  Bangkok  on  the  10th 
February.  With  the  exception  of  the  first 
three  days,  the  whole  of  the  journey  was  spent 
on  the  M&nam  River.  The  distance  from 
Chiengmai  to  Bangkok  has  been  accomplished 
in  nine  days ; not,  it  is  true,  without  risk  in 
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descending  the  rapids,  and  travelling  part  of 
the  way  at  least  by  night.  But  it  all  depends 
upon  the  depth  of  the  water.  It  took  me  four 
weeks — from  the  ioth  February  to  the  ioth 
March — and  as  the  river  continues  to  fall  until 
the  beginning  of  May,  the  journey  must 
frequently  extend  to  even  a longer  time.  The 
distance  is  about  300  miles,  as  the  crow  flies, 
.and  is  probably  not  more  than  450  miles,  when 
a liberal  allowance  is  made  for  the  windings 
of  its  course. 


DISCUSSION. 

Mr.  Holt  S.  Hallett  said  this  paper  had  been 
of  great  interest  to  him,  as  it  recalled  to  him  scenes 
previously  visited  by  him  in  the  neighbourhood, 
although  a portion  of  the  ground  covered  by  Mr. 
Satow  was  quite  new  to  him.  Tea  was  found  in 
various  places  throughout  the  range  of  hills  lying  to 
the  west  of  Chiengmai,  from  Raheng,  all  the  way 
up  to  China.  As  soon  as  he  crossed  the  range  from 
Burma  into  Siam,  his  mahout  brought  him  branches 
of  the  tea  plant,  which  he  found  was  about  15  or  20 
feet  high.  Unluckily,  he  did  not  take  notice  of  the 
■distance  the  plants  were  apart,  or  if  they  were  regu- 
larly set  out ; but  it  was  very  interesting  to  hear  that 
these  tea  plants  on  Doi  Su-thep  had  been  regularly 
planted  at  some  time  or  other.  Similar  hot  springs  to 
those  mentioned  by  Mr.  Satow  were  found  through- 
out the  whole  of  the  region,  at  different  places 
amongst  the  hills.  He  came  across  one  in  the 
bed  of  the  River  Meping,  up  above  Chiengmai, 
and  another  one  in  the  bed  of  the  Melow ; but 
wherever  he  went  he  heard  of  their  existence;  and, 
from  the  aspect  of  the  country,  it  was  evident  that  at 
one  time  it  had  been  subject  to  great  earth  movements, 
and  even  at  present  earthquakes  were  not  unknown. 
The  people  called  Lu,  whom  Mr.  Satow  met  with  at 
two  or  three  places  on  his  journey,  were  inhabitants 
of  the  State  of  Chieng  Hung,  otherwise  known  as 
Kiang  Hung.  Through  distubances  at  various  times 
they  had  been  scattered.  Dr.  Neis  met  with  many  of 
their  villages  in  1883,  in  the  lower  valley  of  the  Me  U. 
They  were  also  found  in  other  places  between  the 
Mekong  and  Chiengmai.  The  repousse  work  which 
Mr.  Satow  saw  in  Chiengmai  was  carried  out  exactly 
as  he  had  been  informed  : resin  was  put  inside  a plain 
silver  cup,  and  it  was  then  hammered  into  shape  with 
a tool.  He  understood  that  the  Lawas,  who  carried 
tribute  to  the  Chief  of  Chiengmai,  were  under  the 
State  of  Lamphun,  not  under  Chiengmai,  but  that 
Lamphun  itself  was  more  or  less  under  Chiengmai ; 
and  it  was  interesting,  therefore,  to  learn  that  there 
was  a tribute  paid  by  the  Lawas  direct  to  Chiengmai. 
Chiengmai  was  still  independent ; but,  since  he  was 
there,  the  King  of  Siam  had  been  gradually  en- 
deavouring to  turn  it  into  a province.  He  had  heard 
that  the  heavy  taxation  raised  in  Chiengmai  in  recent 
years  had  caused  two  insurrections,  and  that  Siamese 


taxes  were  now  levied  there,  in  addition  to  the 
taxes  levied  by  the  Shan  chiefs.  With  regard 
to  the  rate  at  which  elephants  travelled,  he  might 
say,  as  the  result  of  very  extensive  journeys  by 
elephant  in  that  country,  that  the  ordinary  rate  on 
fairly  level  ground  was  two  miles  an  hour  ; but  there 
were  some  especially  rapid  elephants  which,  on  a 
good  road,  would  walk  faster  than  a man. 

Mr.  R.  L.  Morant  said  it  might  interest  people 
to  know,  in  view  of  the  shortcomings  with  regard 
to  Government  regulations,  especially  for  forestry,  to 
which  Mr.  Satow  had  referred,  that  centralisation, 
which  was  one  of  the  great  steps  of  progress  in 
civilisation,  was  already  making  itself  felt  under  the 
wise  and  enlightened  Government  of  the  present 
monarch  of  Siam,  and  that  now  the  whole  country 
was  being  divided  into  large  provinces,  over  each  of 
which  there  was  a Royal  Commissioner  sent  direct 
from  Bangkok,  with  full  powers  given  him  from  the 
Government.  This  arrangement  of  course  would 
rapidly  and  surely  remove  many  of  the  shortcomings 
referred  to,  as  this  Commissioner  was  specially  sent 
to  see  that  arrangements  were  made  for  the  improve- 
ment of  traffic  and  communication,  and  for  smooth- 
ing over  those  difficult  questions  with  regard  to  law- 
suits which,  as  Mr.  Satow  had  said,  formed  one  of 
the  great  pleasures  of  the  people,  and  at  the  same 
time  one  of  the  great  obstacles  to  the  increase  of  com- 
merce. The  poor  elephant  had  come  off  rather  badly 
in  Mr.  Satow’ s stories,  but  it  must  be  remembered 
that  if  he  was  slow  he  could  go  through  almost  any 
country,  in  fact,  through  a country  where  few  if  any 
other  animals  could  go,  and  he  was,  therefore,  a very 
valuable  beast  of  travel. 

Mr.  C.  M.  Kennedy,  C.B.,  desired,  as  a member 
of  the  Council  of  the  Society,  to  express  their  thanks  to 
Mr.  Satow  for  this  most  interesting  paper,  which  was 
a new  contribution  to  the  contents  of  the  Journal. 
It  was  valuable  as  affording  information  with  regard 
to  a country  little  known,  and  papers  of  this  kind 
were  particularly  useful  when  they  gave  trustworthy 
accounts  of  those  little  known  regions  in  South- 
Eastern  Asia.  He  might  add  a few  remarks  with 
respect  to  Siam.  The  trade  is  chiefly  in  British 
hands  served  from  the  colonies  of  Singapore  and 
Hong  Kong.  The  country  is  rich  in  minerals : it 
contains  tin  and  gold,  and  likewise  ruby  and  sapphire 
mines.  There  are  no  actual  statistics  to  show  the 
value  of  the  trade,  but  that  at  Bangkok  might  be 
estimated  at  about  ^4,000,000  a year,  and  is 
therefore  well  worth  cultivating,  as  the  tariff  is 
moderate,  and  there  are  opportunities  for  consider- 
able extension.  In  late  years  good  regulations  have 
been  adopted  to  check  the  sale  of  spirits  by  Chinese 
dealers,  which  was  beginning  to  be  a very  serious 
evil  in  Siam.  Looking  to  the  future,  it  must  be  ex- 
pected that  new  routes  will  be  opened  across  Siam 
from  the  Malay  Peninsula  to  the  China  Sea,  which 
will  open  out  the  country,  and  be  of  use  in  shorten- 
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mg  by  several  days  the  communication  between 
Europe  and  the  Far  East.  Further  information 
respecting  Siam  may  be  found  in  two  recent  publi- 
cations of  the  Foreign-office,  viz.,  Nos.  771  and  938 
of  the  series  of  annual  reports. 

The  Chairman,  in  proposing  a vote  of  thanks, 
said  that  Mr.  Satow’s  chief  claim  to  their  atten- 
tion was  that  he  had  represented  the  British 
Government  in  Siam  for  four  years.  Of  the 
country  itself,  he  might  observe  that  it  occupied 
a position  of  particular  eminence  in  a category  of 
States  which  was  now  becoming  extinct — the  tribu- 
taries of  China.  When  English  relations  with  China 
began,  fifty  years  ago,  China  had  tributary  to  it — 
beginning  at  its  north-east  corner— Corea,  and  at  the 
south-west,  Burmah,  Siam,  Annam,  and  Lewchew. 
Japan  might  be  said  to  have  absorbed  Lewchew. 
Corea  had  passed  into  such  a position  that,  although 
she  made  perhaps  a nominal  tender  of  tribute,  her  old 
relation  to  China  was  either  annihilated,  or  about  to 
be.  Burmah  had  been  absorbed  by  England,  Annam 
by  the  French,  to  all  intents  and  purposes.  Siam, 
which  was  let  alone  by  the  foreign  powers,  took  the 
almost  unexampled  step  of  deliberately  withdrawing, 
little  State  as  she  was  as  compared  to  China,  from 
her  position  of  tributary,  and  had,  within  the  last 
fifteen  years,  formally  signified  to  China  that  she 
was  an  independent  State.  A very  great  compli- 
ment was  due  to  Siam  for  her  original  advance, 
for  it  was  almost  entirely  original,  into  civilisation. 
She  had  taken  precedence  of  all  those  nations 
that  surrounded  China  in  the  manifestation  of  her 
desire  to  adopt  European  civilisation  as  the  one 
means  of  preserving  her  independence  and  develop- 
ing her  own  powers.  Still  it  was  impossible  to 
regard  her  position  without  a good  deal  of  appre- 
hension, quickened  by  the  sympathy  that  it  was 
impossible  not  to  feel  with  her  for  the  reasons  he  had 
stated.  She  was  a small  power  which  certainly  could 
not  extend  her  boundaries  ; she  was  alongside  the 
protectorate  of  a great  power  which  was  certainly 
manifesting  an  intention,  if  not  to  absorb  her,  at  all 
events  to  encroach  on  her  limits ; and  she  had,  within 
herself,  nothing  to  bear  up  against  difficulties  so 
tremendous.  From  the  paper  just  read,  it  was 
evident  that  there  was  some  slight  danger  of  a diffi- 
culty at  home,  viz.,  that  the  means  which  civilisation 
would  apply  to  the  development  of  her  resources, 
and  to  the  maintenance  of  those  means  she  still 
possessed,  would  hardly  develop  themselves  with 
sufficient  rapidity  ; and  hev  could  not  contemplate 
the  condition  of  the  Laos  without  certain  misgivings 
that  they  must  be  destined  to  disappear ; and  that, 
too,  probably  for  want  of  greater  readiness  to  adopt 
such  resources  as  were  relied  on  in  India,  the  teak 
forests — now  solely  worked  by  them — would  share 
the  fate  of  the  camphor  forests  in  Formosa. 

The  vote  of  thanks  having  been  unanimously 
passed, 


Mr.  Satow,  in  acknowledging  the  compliment, 
said  the  paper  might  be  somewhat  dull,  but  that 
arose  from  the  fact  that  it  was  simply  a plain  narra- 
tive of  what  had  occurred  ; and  there  had  been  no 
attempt  to  dress  up  any  incidents,  so  as  to  give  them 
a picturesque  or  romantic  character. 


Miscellaneous. 

♦ 

MOSCOW  ELECTRICAL  EXHIBITION. 

Information  respecting  an  Electrical  Exhibition,  to 
be  held  at  Moscow  in  the  course  of  the  present  year, 
under  the  superintendence  of  the  Moscow  Section  of 
the  Imperial  Russian  Technical  Society,  has  been 
received  from  the  Foreign-office  through  the  Science 
and  Art  Department.  The  Russian  ambassador  has 
communicated  to  the  Marquis  of  Salisbury  the 
invitation  to  exhibit  of  his  Government,  addressed 
to  those  interested  in  Electricity.  The  Exhibition 
will  consist  of  the  following  groups  : — 

1.  Electric  light ; Transmission  of  force. 

2.  Telegraphy  and  Telephony. 

3.  Electro-technology  (Electro-Metallurgy,  Elec- 
trolysis, the  Galvanoplastic  art,  See.) ; Electricity  as 
applied  in  the  rail  way  service,  the  marine,  the  military 
science,  in  medicine,  domestic  economy,  See. 

4.  Electric  Piles ; Condensers  ; Static  Machines  ; 
Thermo-Electric  Batteries  ; Magneto  and  Dynamo 
Electric  Machines  ; Transformers  ; Electro-Motors. 

5.  Motive  power ; various  boilers  ; Motors  used 
in  Electro-Technics. 

6.  Measuring  and  precision  instruments  ; scientific 
apparatus. 

7.  Novelties  in  whatever  branch  of  industry. 

8.  Literature,  plans,  designs,  diagrams,  See.,  re- 
ferring to  Electricity. 

The  Exhibition  will  be  opened  on  the  14th  April, 
and  closed  on  the  14th  October.  Applications  for 
space  are  now  being  received. 

Foreign  products  destined  for  the  Exhibition  are 
imported  Custom-free  into  Russia,  provided  they  be 
sent  back  within  a month  after  the  close  of  the 
Exhibition,  or  in  case  of  their  being  offered  as  gifts 
to  the  Imperial  Russian  Technical  Society.  The 
Custom-house  charges  must  be  paid  when  the  exhibits 
are  being  sold  at  the  Exhibition. 

The  gifts  offered  by  exhibitors  to  the  Moscow 
Section  of  the  Imperial  Russian  Technical  Society 
will  serve  to  form  a museum  or  an  electro- technical 
laboratory. 


Correspondence. 

♦ 

SERICULTURE  IN  ASIA  MINOR. 

In  May,  1885,  the  writer  was  enabled,  from  per- 
sonal observation  on  the  spot,  to  report  upon  the  silk 
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harvest  of  Boumabat,  near  Smyrna,  Asia  Minor,  which 
report  was  printed  in  the  Journal  [x ol.  xxxiii.,p.  852). 
The  sericultural  industry  was  then  in  a state  of  slow 
revival  from  a condition  of  almost  utter  collapse, 
caused  by  the  deadly  effects  of  the  various  silkworm 
diseases  which  had  long  devastated,  and  nearly 
ruined,  the  “ magnaneries  ” of  France  and  Italy. 
Subsequently,  in  1887,  in  an  extended  and  illustrated 
form,  the  report  was  reproduced,  with  additional 
sericultural  and  other  information,  in  the  volume 
entitled  “ Pen  and  Pencil  in  Asia  Minor,”  published 
by  Sampson  Low  & Co.  On  both  these  occasions 
the  writer  endeavoured  to  interest  the  public  in  the 
story  of  an  effort,  on  the  part  of  an  English  gentle- 
man, to  benefit  the  Turkish  peasantry  and  revenue 
of  the  country,  which  had  more  of  the  romantic 
element  in  it  than  is  usually  to  be  found  in  ordinary 
industrial  operations.  For  nearly  half  a century,  Mr. 
John  Griffitt,  of  Boumabat,  a village  near  Smyrna, 
has  devoted  most  of  his  leisure  hours,  well  seconded 
by  his  accomplished  Greek  wife,  to  combatting  the 
maladies  of  silkworms,  experimenting  with  the  various 
known  races,  and  endeavouring  to  improve  the  quan- 
tity and  quality  of  their  silken  produce.  Long  before 
M.  Pasteur,  the  distinguished  French  physiologist, 
took  the  field,  Mr.  Griffitt  had  been  working  at  the 
same  problems,  the  solution  of  which  brought  the 
great  Frenchman  afterwards  so  much  well-deserved 
honour;  but  while  the  one  was  rewarded,  the  other 
has  hitherto  been  neglected.  The  first  enjoyed  the 
wealth  and  influence  of  his  Government  to  encourage 
him  in  all  his  efforts  ; the  second  has  had  to  struggle 
on  unaided  throughout  his  long  career  of  philan- 
thropic endeavour  against  the  inertia  of  sluggish  or 
hostile  officials,  the  childishness  of  a prejudiced 
peasantry,  and  a horde  of  unscrupulous  native  and 
foreign  parasites,  ever  ready  to  appropriate  his 
methods  without  acknowledgment,  to  claim  or  dis- 
pute his  discoveries,  and  to  defraud  him  in  every 
possible  way.  From  the  first,  Mr.  Griffitt  welcomed 
and  applauded  the  remarkable  results  of  M.  Pasteur’s 
investigations,  and  became  his  acknowledged  dis- 
ciple ; but,  being  himself  a practical  silk-farmer, 
which  M.  Pasteur  was  not,  was  soon  in  a position  to 
shoot  ahead  of  his  master,  to  modify,  supplement, 
and  stamp  with  his  own  genius  many  of  the  sug- 
gestions of  the  great  chemist,  for  which  he  never 
received  either  credit  or  reward.  Probably  in  no 
other  country  in  the  world,  except  Turkey,  could  a 
native,  or  even  a foreigner,  accomplishing  the  re- 
vival of  a staple  industry  as  Mr.  Griffitt  has  done 
have  escaped  recognition,  or  being  loaded  with 
honours.  He  has  rescued  sericulture,  upon  which  so 
many  thousands,  perhaps  millions,  depend  in  Turkey, 
from  extinction,  and  been  a means  of  replenishing 
the  usually  collapsed  Ottoman  exchequer,  and  ena- 
bling the  Porte  to  offer  British  bond-holders— if  it 
chooses  to  do  so — substantial  dividends,  instead  of 
mere  polite  excuses. 

Still  more  recently  the  writer  had  a paper  in  the 
Journal  of  23rd  August,  1889  (vol.  xxxvii.,  p.  772), 


when  further  information  was  given  regarding  Mr. 
Griffitt’s  continued  successes,  particularly  in  open- 
air  sericulture.  On  the  present  occasion,  he  would 
add  the  latest  facts,  which  are  quite  as  interesting 
as  those  already  communicated. 

At  the  beginning  of  1891  a report  by  the  “ Chambre 
des  Deputes  ” was  presented  to  the  French  Govern- 
ment, in  which  it  was  said  that  sericulture  was  not 
progressing  in  France  in  consequence  of  the  re-ap- 
pearance of  the  dreaded  disease  known  as  “flacherie,” 
along  with  some  minor  maladies,  and  that  the  nurse- 
ries were  being  decimated.  M.  Pasteur’s  discoveries 
had  enabled  the  silk-farmers  to  vanquish  the  other 
distemper  “ pebrine,”  but  “ flacherie  ” was  work- 
ing havoc  everywhere,  so  a grant  of  several  millions 
of  francs  was  asked  to  be  expended  in  trying  to  crush 
the  disorder. 

Meanwhile,  Mr.  John  Griffitt,  with  no  Government 
money  or  help  of  any  kind,  had  thoughtfully  built  up 
a system  of  scientific  silk  farming  at  Boumabat,  near 
Smyrna,  in  which  he  combined  the  most  notable  of 
M.  Pasteur’s  discoveries  with  the  invigorating  method 
of  M.  Roland,  of  Switzerland,  and  his  own  ex- 
periences, with  the  result  that  his  worms  acquired 
such  robustness  that  he  had  had  no  deaths  among 
them  for  years,  while  all  the  races,  subjected  to  the 
process,  yielded  a larger  crop  of  better  silk  than 
before.  So  marked  was  this  improvement  that  a 
comparison  will  show  it  at  a glance.  In  the  first 
report  already  alluded  to,  made  in  1885,  Mr.  Griffitt’s 
yield  of  cocoons — considered  a splendid  return  at  the 
time — was  78  kilogrammes  (171  lb.  avoird.)  per 
ounce  of  eggs  set  to  hatch,  while  in  1890  the  harvest 
was  91  kilos.  (200  lb.)  per  ounce  of  eggs.  These- 
figures  have  been  vouched  for  by  M.  E.  Charmand, 
chief  of  the  Smyrna  branch  of  the  “ Direction  Gene- 
rale  de  l’Administration  de  la  Dette  Publique  Otto- 
mane,  a Constantinople,”  who  reported  his  observa- 
tions, gathered  from  time  to  time  in  Mr.  Griffith's 
factory  at  Boumabat,  to  his  superiors  at  the  Turkish 
capital. 

Following  up  these  efforts,  and  stimulated  by  the 
ill  success  of  the  French  sericulturists,  Mr.  Griffitt 
last  year  achieved  an  additional  triumph,  his  latest 
crop  showing  an  advance  to  92  kilos.  (202  lb.)  of 
cocoons  per  ounce  of  eggs.  This  harvest  had  likewise 
been  watched  through  all  its  stages,  and  reported 
upon  to  the  Constantinople  authorities  by  the  same 
gentleman  already  named,  who  added  that  as  the 
yield  from  foreign  eggs  had  been  nil  at  Boumabat,, 
their  importation  into  Turkey  ought  to  be  stopped. 

It  will  be  evident  to  the  readers  of  the  above  and 
former  communications  that  Mr.  John  Griffitt’s 
single  handed  and  almost  phenomenal  success  in  seri- 
culture, in  the  face  of  the  utter  failure  of  the  best 
silk -farmers  of  France,  point  to  Boumabat  as  the 
future  sericultural  school  of  the  world,  and  as  the 
entrepot  for  robust  graine.  If  further  figures  be 
required,  they  are  to  be  found  in  the  circumstance 
that  during  the  last  four  or  five  years  the  finest 
French  eggs  hatched  at  Boumabat  have  only  yielded 
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from  10  to  12  kilos.  (22  to  26  lb.)  of  cocoons  per 
ounce,  as  compared  with  Mr.  Griffitt’s  92  kilos. 
(202  lb.)  per  ounce  of  eggs ; while  last  season, 
according  to  M.  Charmand,  the  French  eggs  laid  out 
at  Bournabat  did  not  hatch  at  all. 

In  a word,  if  this  industry  is  an  important  financial 
consideration  to  Mr.  Griffitt,  it  can  be  no  less  so  to 
the  Turkish  Government ; and  the  British  bond  holder 
of  the  Turkish  debt  ought  to  have  every  inducement 
in  stirring  up  the  sluggish  officials  of  Constantinople 
to  encourage  and  befriend  a gentleman  who  is  now, 
and  has  been  so  long,  working  for  all  their  interests. 

William  Cochran. 

Overdale,  Dunblane,  Perthshire. 


General  Notes. 


Germany  at  the  Chicago  Exhibition. — The 
Berlin  correspondent  of  the  Standard  states  that 
the  Reichstag  has  discussed  the  proposed  grant 
of  900,000  marks  (^45,000  sterling),  to  assist 
German  industry  at  the  Chicago  Exhibition. 
Almost  all  the  members  who  spoke  were  in  favour 
of  the  grant,  as  the  object  of  it  was  to  demonstrate 
to  Americans,  Eastern  Asiatics,  and  Australians 
what  German  manufacturers  can  do,  and  thereby  to 
increase,  or  at  least  maintain,  Germany’s  export 
trade.  The  spokesman  of  the  Government  pointed 
out,  that  for  German  industiy  to  remain  reserved, 
would,  in  view  of  the  strong  competition  of  the 
Americans,  be  highly  injudicious.  It  would  be  very 
disadvantageous  for  Germany  to  sulk  in  a comer. 
The  only  opposition  to  the  grant  came  from  the  Pro- 
tectionist iron  manufacturer,  Baron  Stumm,  but  his 
opposition  was  in  vain. 

Japan  at  the  Chicago  Exhibition.  — The 
Chicago  Inter-Ocean  states  that  the  Japaneses  Par- 
liament has  appropriated  631,000  yen  (,£125,000)  for 
the  purpose  of  placing  the  Japanese  exhibit  at  the 
Chicago  Exposition.  This  indorsement  of  Parliament 
has  enabled  the  Government  to  map  out  the  Japanese 
exhibit  on  the  lines  proposed,  and  has  given  con- 
fidence to  future  endeavours.  The  preparations  for 
the  exhibit  have  been  very  elaborate,  and  include  the 
exhibition  of  the  customs,  habits,  shops,  and  bazaars 
of  the  people.  The  Press,  the  officials,  and  others 
interested  have  kept  the  Exposition  well  before  the 
people,  and  future  exhibitors  have  been  and  are  very 
active.  The  general  result  in  the  passage  of  the 
appropriation  Bill  for  the  Chicago  Exposition  meets 
with  universal  favour.  The  Japanese  Press  is  enthu- 
siastic, and  the  industrial  and  arts’  societies  are  well 
pleased.  The  Bill,  as  passed  by  Parliament,  autho- 
rises the  Government  to  expend  the  aggregate  sum  of 
yen,  covering  a period  of  four  years  as  fol- 
lows:—1891,  the  sum  of  51,495  yen;  1892,  313,098 
yen;  1893,  24I,536  yen;  1894,  24,635  yen.  The 
expenditures  of  1891  are  for  preliminary  organi- 


sation, and  that  of  1892  for  the  preparation  of  ex- 
hibits; that  of  1893  will  be  devoted  largely  to 
transportation,  and  that  of  1894.  is  to  be  devoted  to 
closing  up  affairs. 


MEETINGS  OF  I HE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  Eight  o’clock  : — 

January  27. — F.  W.  Edridge-Green,  M.D., 
“The  Scientific  Value  of  Lovibond’s  Tintometer.’* 
R.  Brudenell  Carter,  F.R.C.S.,  will  presioe. 

February  3. — T.  Pridgin  Teale,  “Dust,  and 
How  to  Shut  it  Out.”  Dr.  T.  E.  Thorpe,  F.R.S.,. 
will  preside. 

February  10. — E.  Price  Edwards,  “ Burning 
Oils  for  Lighthouses  and  Lightships.”  Sir  Lyon 
Playfair,  K.C.B.,  F.R.S. , will  preside. 

February  17.—  Capt.  F.  E.  Younghusband, 
“ The  Pamirs.” 

February  24. — Mr.  Ernest  Hart,  “ Ancient 
and  Modern  Art  Pottery  of  Japan.” 

March  2. — Prof.  Vivian  B.  Lewes,  “Spon- 
taneous Ignition  of  Coal,  and  its  Prevention.” 

Papers,  the  dates  of  reading  of  which  are  not 
yet  fixed : — 

“ Iceland.”  By  Tempest  Anderson,  M.D. 

“The  Fisheries  Department:  its  Position  and 
Prospects.”  By  J.  W.  Willis  Bund. 

“The  Congo  State.”  By  Captain  V.  Lovett 
Cameron,  R.N.,  C.B. 

“ Durability  of  Pigments  Ground  in  Oil  and  other 
Vehicles.”  By  A.  P.  Laurie,  M.A. 

“ Manufacture  and  Industrial  Application  of 
Flexible  Tubing.”  By  Gilbert  R.  Redgrave. 

Foreign  and  Colonial  Section. 

Tuesdays,  at  Half-past  Four  or  Eight, 
o’clock  ; due  notice  of  the  hour  will  be- 
given : — 

February  16 — Lewis  Atkinson,  “The  Forth- 
coming Exhibition  at  Kimberley.”  8 p.m.  The- 
paper  will  be  illustrated  by  lantern  slides. 

March  15.—  F.  A.  Pezet  (Peruvian  Consul, 
General),  “Peru.”  8p.m. 

April  5. — The  Rev.  John  McLean,  D.D.. 
“Manitoba  and  the  North-West  Provinces  of  the 
Dominioi.” 

April  26.  — Sir  Edward  Braddon,  K.C.M.G.* 
“ The  Progress  of  Australasia.” 

May  24.— Colonel  Howard  Vincent,  C.B.,. 
M.P.,  “The  Extension  of  Colonial  Trade.” 

Indian  Section. 

Thursday  afternoons,  at  4.30  p.m.  : — ■ 

February  ii.  — Lord  Lamington,  “Recent 
Travels  in  Indo-China.”  Lieut. -General  Sir  Andrew^ 
Clarke,  G.C.M.G.,  C.B.,  C.I.E.,  will  preside. 

March  3.— Surgeon-General  Sir  William  James 
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Moore,  K.C.I.E.,  “Indian  Sanitation  and  the  In- 
ternational Congress  of  Hygiene.”  Major- Gen.  Sir 
OwENTuDORBuRNE,K.C.S.I.,C.I.E.,will  preside. 

March  24.— G.  H.  M.  Batten,  formerly  of  the 
Bengal  Civil  Service,  “The  Opium  Question.”  Sir 
John  Strachey,  G.C.S.I.,  C.I.E.,  will  preside. 

April  7. — Dr.  J.  Augustus  Yoelcker,  “The 
Agricultural  Needs  of  India.” 

April  28. — Sir  William  Wedderburn,  Bart., 
“Reorganisation  of  Agricultural  Credit  in  India.” 
The  Right  Hon.  Sir  James  Caird,  K.C.B.,  will 
preside. 

May  19.  — Jervoise  Athelstane  Baines, 
I.C.S.,  Chief  Census  Commissioner  for  India,  “The 
Indian  Census  of  1891.”  Sir  Charles  Bernard, 
-K.C.S.I.,  will  preside. 

Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 
January  26. — William  Morris,  M.A.,  “The 
Woodcuts  of  Gothic  Books.”  Sir  George  Bird- 
wood,  K.C.I.E.,  C.S.I.,  LL.D.,  M.D.,  will  preside. 
The  paper  will  be  illustrated  by  lantern  slides. 

February  23. — J.  William  Tones,  “Artistic 
Treatment  of  Jewellery : Jewel  and  Address  Caskets.” 
March  29. — E.  Roscoe  Mullins,  “ The  Deco- 
rative Uses  of  Sculpture.”  Alfred  Gilbert, 
A.R.A.,  will  preside. 

April  12.  — - C.  Purdon  Clarke,  C.I.E., 
*“  English  Brocades  and  Figured  Silks.” 

May  17. — George  J.  Robinson,  “Decorative 
Plaster  Work”  (II.).  J.  Hungerford  Pollen 
will  preside.  

Cantor  Lectures. 

Monday  evenings,  at  Eight  o’clock  : — 
Prof.  George  Forbes,  F.R.S.,  “ Develop- 
ments of  Electrical  Distribution.”  Four 
Lectures. 

Lecture  I. — January  25. —Low  pressure  supply 
— Comparison  between  1885  and  1892 — Central 
■stations  versus  isolated  plants — Electricity  versus 
gas — Cost  of  feeders  and  distributing  mains — Man- 
agement of  feeders — Use  of  recording  apparatus — 
House  wiring— Three-wire  system — Five  wires— Use 
of  motor-dynamos  as  compensators  — Batteries — 
Conductors. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Jan.  25.. .SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lecture.)  Prof. 
George  Forbes,  “ Developments  of  Electrical  Dis- 
tribution.” (Lecture  I.) 

Royal  Scottish  Society  of  Arts,  George-street,  Edin- 
burgh, 8 p.m.  1.  Mr.  Wm.  Bruce,  “ Improvements 
in  Cement  and  Concrete  Testing  Apparatus.” 
2.  Professor  Blyth,  “The  Application  of  Wind 
Power  to  the  Generating  of  Current  Electricity.” 

British  Architects,  9,  Conduit-street,  W.,  8 p.m. 
Presidential  Address  to  Students. 

Actuaries,  Staple-inn-hall,  Holborn,  7 p.m. 

Medical,  ix,  Chandos-street,  W.,  8£  p.m. 


London  Institution,  Finsbury-circus.  E.C.,  5 p.m. 
Mr.  Arnold  Mitchell,  “ The  Vaulted  Roofs  of  the 
Middle  Ages.” 

Tuesday,  Jan.  26  ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Applied  Art  Section.) 
Mr.  William  Morris,  “ The  Woodcuts  of  Gothic 
Books.” 

Society  of  Architects,  St.  James’s-hall,  Piccadilly, 
W.,  8 p.m.  Professor  J.  Logan  Lobley,  “Building 
Stones  ; their  Structure  and  Origin.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Professor  Victor  Horsley,  “ The  Brain.”  (Lecture 
II.) 

Medical  and  Chirurgical,  20,  Hanover-square,  W., 
8£  p.m. 

Civil  Engineers,  25,  Great  George-street,  S.W., 
8 p.m.  Discussion  on  Mr.  Wilfrid  Airy  s paper, 
“Weighing-Machines.”  9 p.m.  Reception  by  the 
President  and  Council. 

Photographic,  5A,  Pall-mall  East,  S.W.,  8 p.m. 
Anthropological,  3,  Hanover-square,  W.,  »■£  p.m. 
1.  Annual  General  Meeting.  2.  Rev.  Dr.  John 
McLean,  “ The  Blackfoot  Indian  Confederacy 
with  adjacent  Tribes  at  the  Rocky  Mountains.” 
Wednesday,  Jan.  27. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Mr.  F.  W.  Edridge- 
Green,  “ The  Scientific  Value  of  Lovibond’s  Tinto- 
meter.” 

Meteorological,  25,  Great  George-street,  S.W  , 

71  p.m.  1.  Annual  Meeting.  2.  Address  by  the 
President  (Mr.  Baldwin  Latham),  “Evaporation 
and  Condensation.” 

Patent  Agents,  55,  Chancery-lane,  W.C.,  7I  p.m. 
1.  Discussion  on  Mr.  Abel’s  and  Mr.  Loubier's 
papers.  2.  Mr.  A.  V.  Newton,  “ Patent  Agency: 
its  Origin  and  Uses.”  3.  Mr.  G.  B.  Ellis,  “ Com- 
pulsory Licenses.” 

Entomological,  11,  Chandos-street,  W.,  7 p.m. 
Annual  Meeting.  Address  by  the  President,  Mr. 
F.  D.  Godman. 

Royal  Society  of  Literatnre,  21,  Delahay-street, 
S.W.,  1 p.m. 

Thursday,  Jan.  28... Royal,  Burlington-house,  W.,  4^  p.m. 
Antiquaries,  Burlington-house,  W.,  8£  p.m. 

London  Institution,  Finsbury-circns,  E.C.,  6 p.m. 
Mr.  E.  B.  Poulton,  “The  Methods  by  which 
Animals  Conceal  themselves.” 

Royal  Institution,  Albemarle-street,  W..  3 p.m.  Dr. 
A.  S.  Murray,  “ Some  Aspects  of  Greek  Sculpture 
in  Relief.”  (Lecture  II.) 

Electrical  Engineers,  25,  Great  George-street,  S.W., 
8 p.m.  Inaugural  Address  by  the  President,  Prof. 
W.  E.  Ayrton. 

Friday,  Jan.  29.. .United  Service  Institution,  Whitehall-yard, 
3 p.m.  Rear-Admiral  Samuel  Long,  “ An  Attempt 
to  Estimate  the  Probable  Effect  of  the  Introduc- 
tion of  Quick  Firing  Guns  on  Naval  Tactics  and 
Construction.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Weekly  Meeting,  9 p.m.  Sir  George  Douglas, 
“ Tales  of  the  Scottish  Peasantry.” 

Civil  Engineers,  25,  Great  George-street,  S.W., 

72  p.m.  (Students’  Meeting.)  1.  Mr.  William  H.  D. 
Cleminson,  “ The  Evolution  of  Rotating  Pro- 
jectiles.” 2.  Mr.  D.  Carnegie,  “The  Manufac- 
ture of  Forged  Steel  Projectiles.” 

Saturday,  Jan.  30  ...  Froebel  Society,  at  the  House  of  the 
Society  of  Arts,  p.m. 

Saturday  Lecture  Society,  Lecture  Theatre,  South 
Kensington  Museum,  S.W.,  3 p.m.  Capt.  W.  de 
W.  Abney,  “ The  Action  of  Light  on  Pigments.” 
Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Professor  A.  Fleming,  “ The  Induction  Coil  and 
Alternate  Current  Transformer.”  (Lecture  II.) 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary , John-street,  Adelphi,  London,  W.C. 


Notices. 

+ 

HOWARD  LECTURES. 

Owing  to  the  illness  of  Prof.  W.  C.  Unwin, 
F.R.S.,  who  is  laid  up  with  the  influenza,  the 
delivery  of  the  course  of  lectures  on  **  The  De- 
velopment and  Transmission  of  Power  from 
Central  Stations,”  announced  for  February  5, 
12,  19,  26,  and  March  4,  n,  will  be  postponed. 


CANTOR  LECTURES. 

Prof.  George  Forbes,  F.R.S.,  delivered 
the  first  lecture  of  his  course,  on  “ Develop- 
ments of  Electrical  Distribution,”  on  Monday 
evening,  25th  inst.  The  lectures  will  be  printed 
in  the  Journal  during  the  summer  recess. 


Chicago  Exhibition,  1893. 

♦ 

ELECTRICITY  COMMITTEE. 

The  first  meeting  of  this  Committee  was  held 
on  Tuesday  afternoon,  26th  inst.  Present:  W.  H. 
Preece,  F.R.S.,  in  the  chair;  Sir  Frederick 
Abel,  K.C.B.,  D.C.L.,  F.R.S.,  Colonel  R.  T. 
Armstrong,  C.B.,  R.E.,  R.  E.  B.  Crompton, 
Prof.  James  Dewar,  M.A.,  F.R.S.,  Major- 
General  E.  R.  Festing,  F.R.S.,  Prof.  George 
Forbes,  M.A.,  F.R.S.,  Prof.  G.  Carey  Foster, 
F.R.S.,  Edward  Graves,  Prof.  D.  E.  Hughes, 
F.R.S.,  Gisbert  Kapp,  J.  C.  Lamb,  C.M.G., 
W.  M.  Mordey,  J.  Fletcher  Moulton,  M.A., 
Q.C.,  F.R.S.,  Prof.  John  Perry,  D.Sc.,  F.R.S., 
Alexander  Siemens,  Prof.  Silvanus  P.  Thomp- 
son, D.Sc.,  F.R.S.,  with  Sir  Henry  Trueman 
Wood,  Secretary  of  the  Royal  Commission. 


DEPARTMENT  OF  A GRICULTURE. 

The  following  correspondence  respecting  the 
Cereal  Exhibits  has  been  forwarded  to  the 
Secretary  of  the  Royal  Commission  : — 

World’s  Columbian  Exposition, 
Department  of  Foreign  Affairs, 
Chicago, 

January  nth,  1892. 

To  Sir  Henry  Trueman  Wood , 

Royal  British  Commisson , 

London. 

Sir, — I have  the  honour  to  transmit  for  your  con- 
sideration a letter  from  the  Chief  of  Department  of 
Agriculture  in  regard  to  the  character  and  importance 
of  the  cereal  exhibits  at  the  Exposition,  which  it  is  to 
be  hoped  will  comprehend  products  of  all  the  nations 
participating. 

We  hope  to  have  your  highly  esteemed  co-opera- 
tion in  this  matter,  and  will  take  great  pleasure  in 
receiving  any  communication  upon  the  subject  which 
you  may  desire  to  make. 

I am,  sir, 

Your  most  obedient  servant, 

(Signed)  Walker  Fearn. 

Chief,  Department  Foreign  Affairs. 


Office  of  the  Director-General, 

World’s  Columbian  Exposition, 
Chicago,  111.,  U.S.A., 

January  9th,  1892. 

Hon.  Walker  Fearn, 

Chief,  Department  of  Foreign  Affairs, 

World’s  Columbian  Exposition. 

Dear  Sir,  -I  have  the  honour  to  request  that 
you  call  the  attention  of  representatives  of  Govern- 
ments who  have  accepted  the  invitation  of  this  Go- 
vernment to  participate  in  the  Exposition  to  the 
character  and  importance  of  the  cereal  exhibit  con- 
templated, and  being  arranged  by  this  Department 
for  the  Exposition. 

In  order  that  the  official  classification  relating  to 
“ cereals,  grasses,  and  forage  plants  ” may  be  com- 
prehended, I beg  to  quote  from  said  classification  the 
classes  comprising  the  same,  as  follows  : — 

Class  1.  Wheat  and  its  culture.  Varieties  of 
wheat  grown  in  America  and  abroad ; statistics  of 
products  and  of  prices. 

Class  2.  Indian  corn— all  varieties.  Illustrations 
of  methods  of  planting,  tilling,  and  harvesting  ; 
statistics  of  products  and  of  prices. 

Class  3.  Oats. 

Class  4.  Barley. 

Class  5.  Rye. 

Class  6.  Rice  and  its  culture. 

Class  7.  Buckwheat  and  other  grains. 

Class  8.  Grasses,  various  species ; hay  and  hay*, 
making. 

Class  9.  Forage  plants — clover,  alfalfa,  cow-pea, 
cornstalks. 
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Class  10.  Ensilage— silos,  &c. 

Class  11.  Flours,  meals,  decorticated  grains,  grits, 
Sec. 

Class  28.  Potatoes,  sweet  potatoes,  yams,  Sec. 

Class  29.  Sugar,  beets,  mangel-wurzel. 

Class  30.  Carrots,  turnips,  beets,  artichokes,  &c. 

Class  31.  Peanuts;  methods  of  cultivation,  statis- 
tics, See. 

Class  32.  Broom  corn,  pumpkins,  squashes,  pease, 
beans,  as  crops. 

Class  17.  Sugar-cane,  its  cultivation  and  treat- 
ment ; manufacture  of  sugar. 

Class  45.  Tea,  coffee,  cocoa,  chocolate,  and  substi- 
tutes. 

Class  46.  Hops  ; culture,  statistics,  Sec. 

Class  48.  Tobacco  in  the  leaf,  and  tobacco  not 
manufactured. 

Class  53.  Cotton  on  the  stalk— its  several  varieties  ; 
long  and  short  staples,  shown  by  living  examples,  by 
engravings,  photographs,  &c. 

Class  54.  Methods  of  planting  and  culture. 

Class  59.  Hemp,  flax,  jute,  ramie,  and  other 
vegetable  fibres  not  enumerated,  in  primitive  forms 
and  in  all  stages  for  spinning. 

Class  60.  Wool  in  the  fleece,  in  sacks  and  in  bales. 

Class  61.  Silkworms,  silk  in  the  cocoon;  appara- 
tus and  appliances  used  in  silk  culture. 

It  is  the  desire  of  this  Department  that  the  exhibit 
of  these  products  be  as  complete  and  exhaustive  as  it 
is  possible  to  make  it ; in  brief,  that  it  shall  include 
illustrations,  with  methods  of  culture,  Sec.,  of  the 
leading  varieties  grown  in  every  part  of  the  civilised 
world.  A very  complete  exhibit  of  this  character 
will  be  made  from  all  the  States  of  the  United  States  ; 
and  the  co-operation  of  the  various  State  Commissions 
in  this  work  has  been  fully  accorded  this  Department, 
and  the  work  of  preparing  the  same  is  now  being 
carried  on. 

Among  important  features,  it  may  be  mentioned 
that  there  will  be  a special  display  of  potatoes  and 
other  tubers  during  the  two  weeks  beginning  Monday, 
September  11,  1893,  and  a special  display  of  sugar 
beets  during  the  two  weeks  beginning  October  9, 
1893.  These  will  be  in  addition  to  the  regular 
exhibit,  and  will  be  of  products  grown  during  1893. 
Illustrations  of  planting,  harvesting,  important  pro- 
cesses connected  with  the  manufacture  of  food 
products,  systems  of  irrigation  and  drainage,  and  all 
subjects  connected  with  farm  work  will  be  presented 
in  proper  form.  In  brief,  there  will  be  an  exhibit 
from  this  country  which  will  fully  illustrate  the 
progress  made  in  agriculture,  and  the  productive 
capacity  of  the  soil  of  the  different  States. 

It  is  the  earnest  desire  of  the  Director-General, 
and  of  this  Department,  that  an  equally  complete 
and  comprehensive  exhibit  of  farm  products  shall  be 
made  by  all  the  nations  which  wall  take  part  in  the 
Exposition.  With  the  earnest  and  active  co-opera- 
tion of  foreign  Governments,  an  exhibit  of  farm 
products  may  be  made  which  will  give  visitors  a clear 
and  definite  idea  of  the  world’s  progress  in  agricul- 


ture, and  afford  an  instructive  object  lesson  as  to  the 
best  methods  to  be  employed  in  cultivation,  and 
other  valuable  information. 

Exhibits  of  cereals  should  be  accompanied  by  the 
following  information  : — (a)  Name  of  object  ; (6) 
name  of  producer  ; ( c ) place  where  grown ; ( d ) 
character  of  soil ; (e)  date  of  planting ; \f)  quan- 
tity of  seed  planted  per  acre  ; (g)  method  of  cultiva- 
tion ; (7 1 ) date  of  harvesting ; (t)  yield  per  acre ; 
(j)  weight ; ( k ) price  of  product  at  nearest  home 
market ; (/)  average  temperature,  by  months,  for  the 
time  intervening  between  planting  and  harvesting; 

(m)  average  rain  or  snow  fall,  by  months,  for  the 
time  intervening  between  planting  and  harvesting ; 

( n ) was  exhibit  produced  by  irrigation  ? 

May  I request  you  to  ask  foreign  countries  to 
include  in  their  exhibits  specimens  of  farm  crops  in 
such  quantities  as  they  may  decide  upon,  as  indicated 
above,  and  thereby  add  to  the  general  interest  of  the 
Exposition. 

This  Department  will  gladly  furnish  any  informa- 
tion desired  relative  to  such  an  exhibit,  and  will  be 
obliged  if  you  will  request  a reply  to  this  letter. 

I have  the  honour  to  be, 

Very  truly  yours, 

(Signed),  W.  I.  Buchanan, 

Chief,  Department  of  Agriculture. 


Proceedings  of  the  Society. 


INDIAN  SECTION. 

Thursday  afternoon,  January  21st,  1892  ; 
Sir  W.  W.  Hunter,  K.C.S.I.,  in  the  chair. 

The  paper  read  was  — 

FROM  TIAN  SHAN  TO  THE  PAMIRS  : 

EXPERIENCES  ON  THE  RUSSO-CHINESE 

FRONTIER. 

By  Herbert  Jones. 

Events  sufficiently  well  known  to  the  mem- 
bers of  the  Society  of  Arts  have  recently  at- 
tracted the  attention  of  the  civilised  world  to 
the  remote  highlands  of  Central  Asia,  through 
whose  solitudes  are  now  traced  the  somewhat 
uncertain  boundary  lines  of  three  great  empires, 
the  British,  the  Russian,  and  the  Chinese. 

To  Englishmen  the  main  points  of  interest 
are  doubtless  those  connected  with  the  frontier 
of  our  Indian  Empire,  and  of  the  States  imme- 
diately adjacent  thereto.  But  this  part  of  the 
Asian  highlands  did  not  come  within  the  scope 
of  my  journey ; it  has,  moreover,  been  recently 
treated  of  by  some  of  our  greatest  living  autho- 
rities. I propose,  therefore,  in  the  present 
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paper,  briefly  to  describe  my  own  impressions 
of  that  portion  of  the  Russian  Empire  which 
abuts  on  the  Chinese  frontier,  from  the  western 
slopes  of  the  Tian  Shan  to  the  valleys  of  the 
Trans  Alai,  which  form  the  approaches  to  the 
Pamirs  from  the  north. 

This  portion  of  the  Russo-Chinese  frontier 
may  be  fairly  described  as  a scientific  one ; 
excepting  the  comparatively  level  country  up 
the  valley  of  the  Ili  leading  to  Kuldscha,  the 
frontier  is  traced  along  a line  of  practically  in- 
accessible mountain  peaks  and  ridges,  inter- 
sected by  a few  passes  such  as  the  Narinkol 
Musart,  Bedel,  Turugart,  &c.,  difficult  not  so 
much  from  their  height  (some  11,000  or  12,000 
feet)  as  from  the  absence  of  roads  and  bridges 
on  both  sides  of  the  frontier. 

But  further  south  the  frontier  lines  between 
the  Russian  province  of  Ferghana  and  the 
Chinese  one  of  Kashgar  are  drawn  so  that  the 
important  Terek  Davan  Pass  (13,500  feet)  is 
entirely  within  Russian  territory ; and  the 
Cossack  fort  of  Irkeschtam,  which  marks  the 
Russian  boundary  on  the  road  to  Kashgar,  is 
practically  among  the  foothills  which  bound 
the  Kashgar  plain,  and  also  commands  the 
head  waters  of  the  Kizil  Su.  This  river  flows 
down  the  Alai  valley,  which  is  bounded  on  the 
south  by  the  ranges  of  the  Trans  Alai  and 
Mustagh  Tau  mountains,  with  the  Kizilart 
and  other  passes  leading  up  to  the  series  of 
table  lands  and  ravines  known  as  the  Pamirs. 
This  Russian  territory  is  divided  into  two  por- 
tions by  the  River  Naryn,  as  the  upper  reaches 
of  the  Syr  Darya  are  called,  into  the  province 
of  Semerechia(in  English,  Seven  Stream  Land), 
to  the  north  of  the  River  Naryn,  and  the  pro- 
vince of  Ferghana,  to  the  south  of  it,  a country 
which,  prior  to  the  Russian  occupation,  formed 
the  Khanate  of  Kokan. 

Semerechia  bas  been  described  by  Russian 
writers  as  an  “ Asiatic  Switzerland  ; ” it  might 
with  more  accuracy  be  termed  an  “Asiatic 
Colorado.” 

The  average  temperature  approximates  to 
that  of  southern  Germany  ; but  the  maxima  of 
heat  and  cold  exceed  those  of  central  Europe. 
Owing,  however,  to  the  elevation  of  the  greater 
part  of  the  country  above  the  adjacent  steppes 
of  Turkestan,  the  extreme  summer  heat  which 
afflicts  the  lowlands  is  not  experienced  in 
Semerechia  ; and  the  pure  dry  mountain  air 
and  bright  sunshine  cause  the  sharp  frosts  of 
the  short  winter  season  to  be  less  felt. 

Although  the  winter  snowfall  is  sometimes 
considerable,  the  dryness  of  the  atmosphere 
obviates  the  fearful  discomfort  of  the  spring 


thaw,  which,  in  European  Russia,  converts 
roads  into  impassable  quagmires,  and  town 
streets  into  rivers  of  liquid  filth,  laden  with  the 
accumulated  refuse  of  a five  months’  frost. 

Here,  on  the  contrary,  the  sun  evaporates 
rather  than  thaws  the  snow,  and  a couple  of 
days’  warm  wind  towards  the  middle  of  Feb- 
ruary causes  the  snow  to  vanish  from  the 
plains  like  the  shadow  of  a cloud,  leaving  only 
a drift  here  and  there  in  the  hollows  of  the 
ground,  through  which  the  steppe  crocuses  are 
already  pushing  their  impatient  heads. 

The  snow  on  the  foot  hills  disappears  iiv 
March,  causing  a considerable  rise  in  the 
rivers,  which  then  subside  to  their  norma* 
depth  until  towards  the  end  of  May,  when  the 
thawing  of  the  snow  on  the  high  alps  and> 
glaciers  causes  a second  and  still  greater  rush 
of  water.  The  absence  of  bridges,  and  the 
fact  that  the  approaches  to  many  of  the  passes- 
lead  up  ravines  which  form  the  bed  of  a moun- 
tain torrent,  render  this  second  flush  a very 
troublesome  obstacle  to  communication  in 
summer,  especially  in  some  directions  where, 
owing  to  the  extreme  steepness  of  the  moun- 
tain slopes,  the  roads  are  closed  altogether  in 
winter  by  avalanches. 

The  mountains  of  Semerechia  may  be  de- 
scribed as  the  western  spurs  of  the  Tian  Shan, 
the  chief  of  which  are  marked  in  our  maps  as- 
the  Ala  Tau  and  Alexandrofsky  ranges. 

The  Ala  Tau  ranges  are  divided  by  Lake 
Issik-kul  into  two  divisions,  known  respec- 
tively as  the  Kungei  (sunny)  Ala  Tau  on  the 
north  of  the  lake,  and  the  Ters  (shady)  Ala. 
Tau  to  the  south  of  it. 

In  this  dry  climate  rain  is  almost  unknown, 
and  vegetation  depends  on  the  snow  accumu- 
lated on  the  mountain  slopes.  Those  slopes 
which  are  exposed  to  the  sun  soon  lose  their  j 
moisture,  and  they  and  the  plains  beneath  are 
soon  parched  into  absolute  barrenness  ; but 
wherever  the  snow  lies  there  trees  can  grow, 
which  in  turn  afford  further  protection  to  the 
mountain  stream. 

Although  Semerechia  derives  its  name  from 
its  rivers,  these  are  geographically  less  interest-  ! 
ing  than  the  lakes  of  fresh,  brackish,  and  salt 
water  with  which  the  country  abounds.  First, 
in  point  of  size,  is  the  great  lake  Balchash,  but 
its  position  far  out  in  the  barren  steppe  de- 
prives it  of  any  economic  importance,  in  whichi 
respect  by  far  the  most  important  is  Lake  Issik- 
kul,  a magnificent  sheet  of  slightly  brackish 
water,  some  120  miles  long  by  about  40  broad 
at  its  widest  part.  Issik-kul  is  about  5,500 
feet,  Lake  Sairam  Nor,  in  Kuldscha,  7,200, 
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and  the  lonely  Son  Kul,  in  the  south  of  the 
province,  9,400  feet  above  sea  level.  The 
larger  lakes  are  usually  brackish,  and  small 
lakes  of  very  salt  water  are  found  in  various 
parts  of  the  province. 

A description  of  Semerechia  would  be  in- 
complete without  a reference  to  Kuldscha,  a 
Chinese  province  on  the  upper  waters  of  the 
Ili  river. 

This  fertile  oasis  in  the  midst  of  the  Mon- 
golian wilderness  of  rocks  and  deserts  presents 
a striking  parallel  to  the  position  of  Egypt  in 
another  continent.  Like  Egypt  it  is  renowned 
for  its  climate ; the  traveller  from  Turkestan 
sees  the  last  of  the  grapes  which  so  abound  in 
the  southern  provinces  when  he  reaches  Chim- 
kent, and  whilst  Vierny,  the  capital  of  Seme-  j 
rechia,  is  famous  for  its  apples,  the  Issik-kul  I 
valley  has  not  yet  succeeded  in  producing  this  I 
fruit.  But  at  Kuldscha,  considerably  further  j 
north  than  both  of  these  places,  both  apples  j 
and  grapes  grow  and  ripen  freely  in  the  open 
air,  owing  to  the  protection  of  the  mountain 
ranges  of  the  northern  Tian  Shan. 

Moreover,  Kuldscha  was  the  home  of  an 
industrious  Mohamedan  population,  which 
drove  out  its  rulers  at  the  time  of  the  Taeping 
revolt,  and  the  subsequent  disorders  led  to 
foreign  intervention.  Russian  troops  occupied 
for  a series  of  years  the  province,  the  key  and 
granary  of  Western  Mongolia,  and  in  reply  to 
the  protests  of  China,  that  power  was  assured 
that  as  soon  as  she  could  give  satisfactory 
guarantees  of  the  maintenance  of  order  on  the 
frontier  Kuldscha  would  be  restored  to  her. 
These  conditions  having  been  fulfilled,  the 
Russian  Government  has  honourably  carried 
out  its  undertaking,  and  the  Chinese  have  re- 
sumed possession  of  the  revolted  province. 

In  view  of  the  criticisms  of  Russian  earth- 
hunger,  of  which  we  hear  so  much  at  present, 
this  retrocession  of  Kuldscha  should  not  be 
overlooked  as  a fact  on  the  other  side. 

The  troubles  in  Kuldscha  had  considerable 
influence  on  the  population  of  Semerechia, 
because  the  Chinese  Mohamedans,  known  by 
the  name  of  Dungans,  mostly  elected  to  follow 
the  Russian  troops,  and  quitted  the  country 
rather  than  submit  again  to  the  Chinese 
Mandarins.  On  the  other  hand,  some  nomad 
tribes  of  Kalmucks,  who  previously  dwelt  in 
the  steppe  around  the  north  end  of  Lake 
Balkash,  have  transferred  their  allegiance  to 
their  Buddhist  co-religionists  in  Kuldscha. 

The  aboriginal  mountain  population  of 
Semerechia  are  Kara  Kirghis,  of  the  division 
called  Diko-kammenye  (Wild  Mountain),  but 


in  the  steppe  beyond  Vierny,  there  are  many 
Kazak  Kirghis.  The  mountain  Kirghis  are  a 
more  settled  people  than  the  nomads  of  the 
steppe,  to  whom  they  are  distinctly  superior, 
both  physically  and  mentally ; they  are  a 
good-tempered,  indolent  race  of  shepherds 
and  cattle  tenders,  excellent  riders,  and  fond 
of  field  sports,  especially  horse-racing  and 
falconry.  Although  in  many  places  they  are 
sufficiently  settled  to  house  their  stock  in 
sheds  in  winter,  they  almost  invariably  retain 
the yourt,  or  felt  tent,  of  the  steppe  for  their 
own  residence. 

The  native  townspeople  are  of  the  mixed 
race,  known  throughout  Turkestan  as  Sari,  a 
people,  doubtless,  of  Tajik  (Iranian)  origin, 
but  so  mixed  with  Tartar  and  Mongolian  races, 
that  the  original  type  is  often  scarcely  recog- 
nisable. 

The  Dungans — already  alluded  to — are  a 
brave,  honest,  and  industrious  people,  which 
has  already  made  its  influence  felt  as  far  as 
Taschkend  and  beyond.  They  have  become 
the  carriers  of  Central  Asia,  wherever  wheeled 
transport  is  possible  ; and  their  trustworthiness 
I is  so  much  greater  than  that  of  the  Russian 
' peasants,  or  Sart  Arabadgis,  that  they  have 
almost  monopolised  the  trade  in  the  north. 

The  Russian  colonists  in  Semerechia  are  a 
very  heterogenous  body,  but  are  divisible  into 
two  main  sections — :>ne  composed  of  peasants, 
chiefly  from  the  Tomsk  and  other  Siberian 
Governments  ; the  other,  military  colonists, 
time-expired  soldiers,  and  Cossacks. 

The  general  appearance  of  these  settle- 
ments is  not  creditable  to  the  inhabitants. 
Surrounded  with  every  advantage  of  fertile 
land,  plenty  of  water,  wood,  and  building 
material  that  a colonist  could  desire,  the 
moujik  remains  precisely  the  same  shiftless, 
slovenly,  unprogressive  creature  as  before. 
It  would  cost  him  next  to  nothing  to  build  a 
decent  house,  but  he  and  his  family  still  herd 
together  in  one  little  room,  like  a litter  of  pigs  ; 
he  has  not  a bed  to  sleep  on,  nor  a chair  to  sit 
down  upon  ; and  the  meanest  Kirghis  youri  is 
more  artistically  decorated  than  his  grimy  un- 
ventilated izba.  His  farmyard  is  kneedeep  in 
dirt,  and  his  cattle  pens  are  built,  if  possible, 
beside  a running  stream,  so  that  he  can  throw 
the  manure  into  it  and  have  it  washed  away 
without  further  trouble.  The  profits  of  his 
abundant  harvests  are  spent  in  disgraceful 
orgies,  the  immediate  excuse  for  which  is 
usually  a wedding  in  the  village.  The  de- 
moralisation induced  by  these  Bacchanalian 
habits  is  spreading  from  the  Christian  to  the 
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Mohamedan  population,  and  is  causing  a 
serious  increase  in  theft  and  other  crimes  on 
the  part  of  the  hitherto  orderly  Kirghis. 

Considering  that  Russia  has  now  been  in 
undisturbed  possession  of  this  glorious  country 
for  well  on  to  half  a century,  and  has,  more- 
over, the  advantage  of  direct  water  and  rail 
communication  by  the  Volga  and  Kama  to 
Perm,  and  the  Ural  railway  to  Tioumen,  and 
thence  by  river  right  away  to  Semipalatinsk 
on  the  frontier  of  the  province,  its  present 
backward  condition  seems  scarcely  commen- 
surate with  the  resources  of  its  possessor,  or 
the  general  progress  of  the  world.  Did  time 
permit,  it  would  be  interesting  to  compare  the 
development  of  this  land  under  Russian  aus- 
pices, with  that  of  another,  whose  settlement 
under  British  influence  and  not  very  dissimilar 
conditions,  commenced  about  the  same  time — 

I refer  to  New  Zealand.  I will  only  remark 
that  our  colony  has  solved  the  question  of  the 
disposal  of  its  surplus  flocks  and  herds,  whilst 
cuts  of  beef  are  still  selling  in  Karakol  for 
34  copecks  per  pound  for  which  people  in- 
MJoscow  are  paying  over  50  copecks,  whereas 
Russian  cheese  is  retailed  in  the  Central 
Asian  shops  at  60  copecks  per  pound,  in  a 
land'  where  the  value  of  a cow  is  8 roubles  or 
in  other  words  less  than  the  price  of  a single 
stone  of  cheese.  The  Russian  government 
does  all  in  its  power  to  improve  agriculture, 
but  all  efforts  have  failed  to  overcome  the 
stolid  apathy  of  the  settlers. 

My  own  acquaintance  with  the  Semerechia 
province  dates  from  November  of  1890,  at 
which  time  I arrived  there  along  the  post  road, 
which  runs  from  Samarcand  and  Taschkent  to 
Vierny  and  Semipalatinsk,  on  the  Irtish  river. 
It  was  not  an  agreeable  journey  at  that  time 
of  year.  From  motives  of  economy  the  supply 
of  horses  on  the  road  has  been  reduced  to  the 
absolute  minimum  necessary  to  carry  the  mails, 
and  the  hopeless  traveller  is  condemned  to 
pass  weary  hours  at  wretched  little  desert 
stations  waiting  for  a relay  of  horses.  Passing 
at  last  the  little  town  of  Tokmak,  I diverged 
from  the  north  road  and  commenced  the 
ascent  of  the  ravine  of  the  Chu  river  by  a 
military  road,  made  a few  years  ago  by 
Russian  engineers,  and  looked  upon  as  one  of 
the  most  difficult  engineering  feats  in  the 
country.  This  ravine  is  known  as  the  Buam- 
sky  Uschelye,  and  is  a deep  gorge  or  canon, 
through  which  rushes  the  Chu,  an  eccentric 
stream,  which  is  widest  and  deepest  at  its 
upper  end,  but  which  gradually  dwindles  lower 
down,  until  it  disappears  in  a swamp  in  the 


desert.  The  view  which  presents  itself  to  the 
traveller,  as  he  emerges  from  the  canon  of 
the  Chu  into  the  broad  Issik-kul  valley,  is  one 
of  the  most  striking  in  the  world.  Around 
him  tower  the  bare  rigid  heights  of  absolutely 
barren  mountains,  grey,  blue,  yellow,  and  red, 
according  to  the  rock  of  which  they  are  com- 
posed, without  a blade  of  grass  to  diminish 
the  effect  of  their  vivid  colouring.  Immense 
moraines  of  boulders  and  gravel  slope  down 
to  the  azure  blue  surface  of  the  lake,  whilst 
the  snow-clad  heights  of  thfe  higher  ranges 
on  the  Chinese  frontier,  cold  and  clear  against 
the  glowing  Western  sky,  complete  a land- 
scape to  which  I am  unable,  in  my  own  experi- 
ence, to  quote  a parallel. 

Continuing  along  the  post-road  eastward  on 
the  north  shore  of  the  lake,  the  traveller 
crosses  a wide  steppe  tenanted  by  flocks  of 
bustards  and  other  wild  birds,  and  a few 
Saiga  antelope,  with  occasional  Kirghis 
encampments.  The  first  Russian  village  is 
located  about  midway  from  each  end  of  the 
lake,  from  which  point  a series  of  settlements, 
at  about  25  versts  apart,  are  placed  along  the 
post-road  to  Karakol. 

This  town,  now  officially  designated  Prsche- 
valsk,  in  honour  of  the  celebrated  Russian 
explorer,  who  died  there,  is  a quiet  little 
garrison  town,  with  wide,  straight  streets  and 
small  one-story  houses.  However  small  its 
importance,  politically  or  commercially,  it  is 
an  interesting  spot  to  the  traveller,  who  sees 
here  a meeting-point  of  three  civilisations, 
existing  amicably  side  by  side  without  strife 
or  fusion. 

The  lower  end  of  the  town  is  occupied  by 
the  spacious  houses,  with  more  or  less  elabo- 
rate wooden  verandahs  and  pagoda-like  roofs, 
of  the  Dungan  merchants,  Chinamen  in  every- 
thing but  religion,  who  have  a mosque  of  their 
own,  and  keep  apart  from  the  Sarts,  whose 
squalid  mud  hovels  occupy  another  part  of 
the  town.  The  whitewashed  cottages  of  the 
Russians  occupy  the  remaining  streets.  Con- 
trary to  the  usual  procedure  in  Russian  towns, 
these  houses  show  a reversion  from  brick  and 
clay  to  wooden  walls,  all  the  newer  houses 
being  built  of  logs  in  the  well-known  Russian 
style.  Even  the  church,  dignified  by  the 
name  of  a cathedral,  is  now  closed,  and 
service  is  performed  in  a wooden  chapel 
adjacent. 

The  ruinous  state  of  the  villages  on  the 
road  will  have  prepared  the  traveller  for  this 
state  of  things.  The  one  drawback  of  the 
country  is  the  fear  of  earthquake,  which  is 
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perpetually  before  the  inhabitants.  The  great 
shock  three  years  ago,  which  laid  every  house 
in  Vierny  in  ruins,  did  great  damage  in  the 
Issik-kul  valley;  but  Karakol,  not  being  on 
the  line  of  seismic  disturbance,  escaped  with 
•comparatively  little  injury ; but  the  small 
village  of  the  Ui  Tal,  near  by,  lost  more  than 
a dozen  persons  out  of  a population  of  some 
.200  souls. 

The  fruitful  soil  of  the  Issik-kul  valley  pro- 
duces grain  far  beyond  the  requirements  of  the 
settlers,  who  live  in  hopes  of  military  opera- 
tions on  the  frontier,  to  give  them  a market 
for  the  contents  of  their  overflowing  granaries. 
Horses,  sheep,  and  cattle  are  equally  cheap. 
On  the  other  hand,  manufactured  articles  are 
usually  about  double  the  prices  at  which  they 
are  retailed  in  Samarcand,  except  the  indispen- 
•s  ible  vodki,  which  is  distilled  in  Vierny,  and 
third-rate  beer,  brewed  in  Karakol.  It  is 
•characteristic  of  Russian  commercial  insight 
that  the  only  large  factory  visible  on  the  north 
Toad  is  one  at  Chimkent,  erected  a few  years 
ago  for  the  production  of  santonine  on  a scale 
which  speedily  overstocked  the  whole  civilised 
world  with  the  drug,  and  the  factory  had  to 
be  closed  for  want  of  a market ; whilst  soap, 
•candles,  sugar,  matches,  cloth,  and  so  forth, 
are  still  being  imported  from  Moscow  and 
Poland. 

Among  the  natural  products  of  the  Issik-kul 
valley  I may  just  mention  two  characteristic 
•ones. 

Honey  of  excellent  flavour  is  obtainable  in 
any  quantity  by  those  of  the  settlers  who  are 
sufficiently  intelligent  to  keep  bees.  The  price 
•of  the  finest  quality  is  about  io  copecks  per 
lb.,  as  against  25  copecks  for  sugar. 

The  valleys  round  about  have  long  been 
noted  as  headquarters  of  the  royal  eagle, 
known  locally  as  the  “Berkut.”  These 
magnificent  birds  are  caught  and  trained  by 
the  Kirghis  to  capture  deer,  foxes,  and  wolves, 
and  are  greatly  valued  by  the  natives  ; a good 
•eagle  is  considered  to  be  worth  several  horses, 
and  they  are  in  request  all  over  the  steppe, 
and  even  in  Persia  and  the  Caucasus. 

In  Karakol,  as  in  most  other  places  through- 
out my  journey,  the  Russian  officers,  both  civil 
and  military,  received  me  in  the  most  friendly 
mariner,  and  I passed  three  months  there  in 
shooting  excursions  into  the  surrounding 
•country,  a thoroughly  enjoyable  time  despite 
the  late  season  of  the  year. 

Having  resided  in  Russia  for  years,  and 
travelled  thousands  of  miles,  unattended  and 
I unintroduced,  in  various  parts  of  the  empire, 


I have  had  considerable  experience  of  Russian 
Tchinovinks.  In  no  single  instance  have  I 
been  received  otherwise  than  courteously,  and 
I can  recall  many  instances  of  friendly  con- 
sideration quite  beyond  mere  official  polite- 
ness. The  attacks  of  Jews  and  Nihilists  on 
the  Russian  beaurocracy  obtain  such  promi- 
nence in  the  English  press,  that  I feel  bound 
to  state  my  experience  in  this  respect. 

Early  in  February,  1891,  I set  off  on  horse- 
back, on  my  journey  from  Karakol  to  Kashgar. 
As  there  is  a post-road  as  far  as  Fort  Naryn, 
I did  not  take  a guide,  relying  on  getting  one 
at  the  frontier.  The  road  to  the  Naryn 
branches  off  the  Karakol  tract  at  the  station 
of  Kutemaldi,  passes  along  the  west  end  of 
Issik-kul,  and  winds  through  a series  of  bare 
rocky  defiles  and  upland  villages,  inhabited 
only  by  Kirghis.  The  journey  passed  without 
special  incident,  except  the  unpleasant  experi- 
ence of  a buran,  what  Americans  call  a 
blizzard,  until  I reached  the  Dolan  Pass,  not 
very  high,  but  with  a steep  descent  on  the  far 
side,  one  sheet  of  ice  from  top  to  bottom. 
Here  my  horse  showed  signs  of  giving  out, 
but  I succeeded  at  last  in  getting  to  the 
station.  About  20  miles  short  of  Fort  Naryn, 
however,  he  stopped  again,  and  I should  have 
probably  been  all  night  on  the  road,  had  not 
an  empty  sledge  come  along  and  assisted  me. 

Fort  Naryn  is  a bare,  little  place,  inhabited 
by  a small  garrison  and  a few  Russian  and 
Sart  traders.  Oving  to  its  height  above  the 
sea  (some  7,000  feet),  and  the  position  of  the 
surrounding  hills,  it  has  a very  severe  climate. 
When  I was  there  the  thermometer  registered 
equal  to  27?  below  zero,  Fahrenheit. 

I stayed  at  Fort  Naryn  for  about  a week,  and 
obtained  an  escort  of  a couple  of  Cossacks, 
purchased  a few  provisions,  and  set  out  for 
Kashgar. 

The  first  stage  on  the  north  road  is  to  the 
village  of  At-Bashi,  the  last  settlement  on  the 
Russian  side.  As  the  road  is  practicable  for 
sledges  so  far,  some  of  the  officers  accom- 
panied me,  and  we  had  some  duck  shooting 
in  the  valley,  which  abounds  in  hot  springs. 
About  noon  next  day  we  took  our  leave,  and 
rode  up  long  sloping  valleys,  and  over  low  hills 
till  evening,  where  we  halted  at  a rough  Sart, 
dwelling. 

The  station  was  crowded  with  a large  camel 
caravan,  of  which  we  met  several  more  further 
on,  because  all  the  camel  caravans  reach 
Kashgar  by  this  north  road,  the  southern  track 
over  the  Terek  Davan  being  only  available  for 
horses.  These  caravan  camels  are  the  best 
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and  strongest  animals  obtainable ; weak,  half- 
fed  beasts,  such  as  you  see  on  the  lowlands, 
cannot  stand  the  hardships  of  the  road. 

No  beast  of  burden  requires  more  care  to 
keep  it  in  condition  than  a camel,  and  if  it 
once  gets  weak  it  requires  months  to  get  it 
into  condition  again.  The  drivers  take  great 
care  of  their  beasts,  and  keep  them  warmly 
clad  in  thick  felt;  even  the  donkeys  on  which 
the  merchants  ride  are  jacketted  to  the  tips  of 
their  ears — horses  and  cattle  go  unclad. 

The  caravan  carries  all  supplies  with  it, 
down  to  hay  and  firewood. 

It  was  curious  to  see  the  drivers  dosing  their 
camels  with  oil,  to  keep  them  in  condition. 
One  holds  the  animals  head  whilst  the  other 
pours  the  oil  down  its  throat  from  a bottle,  the 
patient  meanwhile  spluttering  and  roaring  like 
a naughty  child  over  a dose  of  cod -liver  oil. 

Next  night  we  camped  in  a Kirghis  yourt , 
erected  in  an  old  fort  at  the  foot  of  the  Tasch 
Rabat  Pass.  On  the  way  we  passed  many 
parties  of  labourers  with  their  few  belongings 
loaded  on  a donkey,  tramping  to  the  Naryn.  I 
learned  they  were  bound  for  Vierny,  where 
they  would  hire  out  to  the  Russian  colonists 
for  the  summer.  It  shows  the  destitution 
amongst  the  poor  in  Kashgar  when  able- 
bodied  men  are  willing  to  undertake  a journey 
of  nearly  500  miles  over  one  of  the  worst  roads 
in  the  world  to  work  for  strangers  at  six  or 
seven  roubles  (12  to  14  shillings)  per  month. 

Next  day  we  climbed  the  Tasch  Rabat  Pass, 
about  11,000  feet  high,  with  a lot  of  ice  at  the 
foot,  and  descended  on  to  Lake  Chatyr  Kul, 
which  we  crossed  on  the  ice,  and  beyond  it  we 
climbed  another  pass.  At  the  top  are  visible 
two  small  cairns  of  stones,  the  boundary  mark 
of  the  two  empires.  The  view  from  this  point 
was  one  I shall  never  forget.  Far  below  us  the 
valley  of  the  Touyoun  river  stretched  to  the 
horizon ; to  the  right  lay  a wilderness  of  wild 
bare  mountains,  whose  rigid  outlines  looked  as 
if  they  might  have  been  turned  out  of  a mould 
like  an  iron  casting;  whilst  on  the  left,  or 
north-east,  rose  range  over  range  of  the  main 
Tian  Shan  chain.  Passing  over  the  further 
incidents  of  the  journey,  I may  say  I arrived  in 
Kashgar  on  the  2nd  (14th)  March  and  dis- 
mounted at  the  Russian  Consulate  there,  where 
I had  the  pleasure  of  making  the  acquaintance 
of  Mr.  Petrovsky,  who  has  for  many  years  re- 
presented not  only  Russia  but  the  civilised 
world  in  what  is,  in  more  senses  than  one,  one 
of  the  “dark  places  of  the  earth.  ” Himself, 
one  of  the  most  successful  of  Russia’s  repre- 
sentatives abroad,  Mr.  Petrovsky’s  influence  in 


Kashgar  is  popularly  supposed  to  be  not 
second  to  that  of  the  Chinese  Dao  Tai  himself ; 
he,  nevertheless,  understands  to  maintain  ex- 
cellent relations  not  only  with  the  Chinese 
authorities,  but  with  the  Englishmen  who  occa- 
sionally find  their  way  there,  and  other  Euro- 
peans have  frequently  been  indebted  to  him  for 
kindly  assistance  and  advice  in  dealing  with 
the  local  mandarins.  Russian  traders  have 
the  right  to  circulate  freely  in  Kashgar, 
but  other  foreigners  are  not  allowed  in  the 
country  except  by  special  passport  from  the 
Isumgli  Yamen  in  Pekin. 

This  privilege,  however,  does  not  appear  to* 
have  proved  of  as  much  practical  use  to  the 
Russians  as  might  be  expected,  and  I was 
informed  that  the  few  Russian  merchants  who- 
had  attempted  to  open  stores  in  the  city  had 
been  compelled  to  give  up  the  enterprise 
owing  to  the  tacit  agreement  among  the 
traders  to  boycott  any  European  endeavouring 
to  break  their  monopoly  of  the  import  trade. 
On  the  other  hand,  the  bazaar  contains  a 
large  number  of  Hindoo  and  Afghan  mer- 
chants, and  the  Indian  element  appears  to- 
occupy  itself  more  with  actual  trade  than  with 
money-lending,  the  main  business  of  the 
Hindoos  in  the  cities  of  Turkestan,  where  they 
appear  to  take  the  place  generally  occupied 
by  the  Jews  in  European  cities.  Russian 
roubles,  Indian  rupees,  Chinese  cash,  and  the 
native  currency,  “ carcans,”  are  all  current  in 
Kashgar. 

The  recent  appointment  of  a British  Consul 
in  Kashgar  is  an  excellent  step,  only  too  long 
delayed.  At  the  time  of  my  visit,  the  Britisher 
was  made  to  feel,  in  various  ways,  that  he 
must  take  a back  seat,  and  although,  of 
course,  the  English  intercourse  with  the  coun- 
try is  small,  yet  the  total  number  of  Indian 
subjects  interested  in  the  country  is  consider- 
able. The  poverty  of  the  country  is,  however,, 
so  great  that  the  internal  trade  does  not 
amount  to  much,  and  the  Chinese  and  Russian 
Governments  have  stopped  the  transport  of 
goods  from  British  India  into  Turkestan, 
which  used  to  pass  this  way.  The  custom- 
house at  Irkeschtam  prohibits  the  import  of 
Indian  cotton  goods,  and  the  Chinese  have 
stopped  the  tea  caravans  from  Assam. 

I found  a small  British  colony  established  at 
Kashgar,  two  English  sportsmen  having  come 
up  from  India  in  the  autumn ; Capt.  Young- 
husband  and  Mr.  Macartney  were  also  in  the 
country,  but,  at  the  time  of  my  visit,  only  one 
gentleman  was  at  home.  Having  been  out  of 
reach  of  news  for  some  time,  it  was  an  unex- 
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pected  treat  to  see  English  newspapers,  only 
two  months  old,  in  this  out-of-the-way  place. 

After  a three  days’  stay  in  Kashgar,  I re- 
sumed my  journey.  The  courier  who  takes 
the  mails  to  Osch  twice  a month  was  starting, 
so  I took  the  opportunity  of  accompanying  him. 
The  road  on  Chinese  territory  to  the  frontier 
fort  of  Irkeschtam  presents  no  special  difficulty. 

At  the  frontier  I hired  a couple  of  baggage 
ponies,  to  help  us  over  the  passes,  and  pur- 
chased various  supplies,  including  a load  of 
firewood,  as  we  should  have  to  camp  out  under 
the  main  pass.  The  road  goes  over  two  lower 
passes  and  up  a long  winding  ravine,  forming 
the  bed  of  a frozen  stream.  The  going  was 
abominable  ; the  ice  lower  down  was  flooded, 
and  partly  thawed,  and  the  horses  were  con- 
stantly breaking  through,  whilst  higher  up  it 
was  firmer,  but  very  slippery. 

Thoroughly  tired  out,  we  arrived  at  length 
at  this  camping  ground,  a bare  rock  at  the 
foot  of  the  main  pass,  littered  with  bales  of 
goods,  which  had  been  abandoned  by  some 
caravan,  but  without  any  protection  against 
the  weather.  Violent  snowstorms  cause  loss 
of  life  at  this  point  nearly  every  year,  but 
nothing  is  done.  It  is  safe  to  say,  that  in  no 
other  Christian  country  would  so  important  a 
road  be  left  in  such  a neglected  condition. 

After  supper  we  made  up  a good  fire,  and 
lay  down  to  get  what  sleep  we  could.  I dozed 
off,  and  dreamed  a bear  was  biting  my  toe  off, 
which  I found,  on  waking,  meant  that  I had 
put  my  feet  too  near  the  fire,  and  the  soles  of 
my  felt  boots  were  frizzling.  About  3 a.m.  I 
rose,  as  it  was  too  cold  to  lie  still  any  longer ; 
and  we  crouched  over  the  remains  of  the  fire 
waiting  for  daylight.  As  soon  as  we  could 
see  our  way,  we  drank  some  tea,  saddled  the 
horses,  and  resumed  our  journey,  and  about 
10  o’clock  stood  on  the  top  of  Terek  Davan, 
13,500  feet  high.  The  horses  appeared  to 
suffer  from  the  thinness  of  the  air,  but  the  day 
was  fine  and  fairly  warm,  and  we  dismounted 
and  made  our  way  down  the  steep  slope  on  the 
other  side  on  foot. 

All  the  rest  of  the  day  we  were  descending 
from  the  ice-bound  solitudes  above  into  the 
warm  springtime  of  the  valley  beneath,  green 
with  the  new  grass,  and  ringing  with  the  songs 
of  the  birds.  It  was  like  passing  in  a single 
day  from  Christmas  to  Easter. 

The  Terek  Davan  Pass  may  be  regarded  as 
one  of  the  approaches  to  the  Pamir  regions ; 
From  Irkeschtam  there  is  an  easy  road  down 
the  valley  of  the  Alai,  at  the  upper  end  of 
which  lies  the  Kizilart  Pass  through  the  Mus- 


tagh  Tau  range.  This  route,  which  skirts  the 
Chinese  frontier,  passing  lakes  Kara  Kul, 
Rang  Rul,  and  Victoria,  is  one  of  the  most 
important  in  the  territory  claimed  as  Russia, 
and  the  valley  of  the  Alai  can  be  reached  from 
Marghilan  direct  by  the  Tenghis-Bai  Pass, 
and  from  Samarcand,  the  railway  terminus, 
up  the  valley  of  the  Zerafshan. 

Generally  speaking,  the  Russian  approaches 
to  the  Pamir  present  no  especial  difficulties  in 
suitable  weather;  although  not  at  present 
available  for  wheeled  vehicles,  they  could 
doubtless  be  made  so,  and  the  rich  provinces 
of  Ferghana  and  Samarcand  could  furnish  all 
the  supplies  which  could  be  transported  over 
them.  On  the  other  hand,  to  make  roads 
adequate  for  heavy  wheeled  traffic  from  Osch 
Marghilan,  and  Pendschakent,  the  present 
termini  of  the  post-roads,  would  require  a 
large  outlay  and  considerable  time.  The  state 
of  the  Terek-Davan,  the  main  pass  into 
Kashgar,  leads  to  the  inference  that  the  other 
passes,  at  present  used  practically  only  by  the 
Kirghis  shepherds,  are  still  less  improved, 
and  all  these  routes  are  dangerous,  if  not 
impassable  in  bad  weather;  heavy  snowstorms 
are  liable  to  interrupt  the  communications  for 
a considerable  time 

There  is  a small  garrison  at  the  fortified 
post  of  Guldscha,  but  the  first  Russian  town 
on.  this  road  is  called  Osch.  The  native  place 
is  of  considerable  antiquity,  but  the  Russian 
town  is  brand  new,  and  provided  with  civilised 
shops,  post-office,  telegraph,  and  other  ap- 
pliances of  civilisation.  Here  I took  leave  of 
my  guide,  the  Tartar  courier,  and  rode  due 
west  for  two  days  to  Marghilan,  the  Russian 
capital  of  the  new  province  of  Ferghana, 
formed  out  of  the  old  Khanate  of  Kokan. 
The  inhabitants  regard  it  as  a model  city, 
and  its  wide  streets  are  bordered  by  avenues 
of  lofty  poplars,  of  such  a height  that  it  seems 
incredible  that  all  this  luxuriance  is  the  growth 
of  some  fourteen  years. 

After  a week’s  stay  in  Marghilan,  to  rest 
my  horse,  I rode  to  Kokan,  also  a compara- 
tively new  city,  but  one  of  the  most  important 
trading  centres  in  Central  Asia.  The  activity 
in  its  large  bazaar  and  in  the  caravanserais  ot 
the  various  European  forwarding  companies, 
indicate  the  prosperity  to  which  it  might  attain 
were  it  connected  by  rail  with  Samarcand.  At 
present,  it  costs  nearly  as  much  to  forward  a 
bale  of  cotton  to  Nijni  Novgorod  by  the  Trans- 
Caspian  Railway  and  the  Caspian,  as  to  carry 
it  to  Orenburg,  over  2,000  versts  away,  by 
camel  caravan,  and  thence  by  rail  and  river. 


2 io  JOURNAL  OF  THE  SOCIETY  OF  ARTS.  Uanuaty  29,  l8g. 


Tobacco  growing  would  have  a great  future 
before  it  in  this  country,  if  the  excise  regula- 
tions were  less  restrictive.  The  silk  industry 
has  received  a good  deal  of  attention  of  late  ; 
and  the  Government  is  trying  to  encourage 
improved  methods  of  culture,  and  the  intro- 
duction of  Italian  grain  to  replace  the  native 
sorts.  But  the  apathy  and  ignorance  of  the 
Russian  trading  and  agricultural  classes 
wrecks  the  improvements  introduced  by  in- 
telligent Government  officials,  whose  efforts 
appear  of  little  avail  in  view  of  the  low  standard 
of  comfort  to  which  the  lower  class  Russian  is 
accustomed,  and  the  absence  of  incentive  to 
effort,  due  to  the  fertility  of  the  land  and  the 
exclusion  of  foreign  competition. 

From  Kokan  I rode  to  Hodschent,  and  from 
there  to  Dschau  Boulak,  on  the  Taschkend 
road.  My  horse  was  now  nearly  worn  out, 
and  progress  very  slow,  and,  to  add  to  my  dis- 
comfort, it  began  to  rain.  So  I disposed  of 
my  steed  to  the  Starost  (postmaster)  at  the 
next  station,  and  completed  my  journey  to 
Taschkent  on  wheels,  having  been  48  days, 
including  stoppages,  on  the  way  from  Karakol, 
and  ridden  nearly  1,000  miles  over  some  of  the 
worst  roads  in  the  world. 

From  Taschkent  I travelled  to  Samarcand, 
and  thence  to  the  Caspian  by  the  well-known 
Trans-Caspian  Railway.  Englishmen  and 
Russians  have  not  unnaturally  regarded  this 
great  work  chiefly  from  a political  point  of 
view,  and  indeed  only  an  actual  eye-witness 
can  adequately  realise  what  this  great  work, 
the  one  really  new  factor  in  Central  Asian 
existence  since  the  time  of  Tamerlane,  is  doing 
in  arousing  to  new  life  this  people,  so  long 
stagnating  in  isolation  and  tyranny.  The 
awakening  of  the  Sarts  is  slow  : here,  just  as  in 
the  other  alien  provinces  of  the  empire  is 
visible  the  striking  inability  of  the  Slav  race  to 
impose  its  civilisation  on  others  except  by 
brute  force;  but  when  the  present  military 
government  of  these  fertile  lands,  which  at 
present  strangles  private  initiative  by  official 
red-tape,  is  replaced  by  the  freer  conditions  of 
the  civil  law,  and  the  railroad  extends  its 
civilising  influence  to  the  other  provinces  of  the 
State,  this  dark  corner  of  the  earth  will  com- 
mence to  take  its  natural  place  in  relation  to 
the  general  progress  of  the  world. 


DISCUSSION. 

Admiral  Sir  Erasmus  Ommanney,  C.B.,  F.R.S., 
said  he  had  been  extremely  gratified  with  this  very  in- 
teresting paper,  especially  as  it  referred  to  a portion 


of  country  which  had  only  lately  been  brought  pro- 
minently to  the  public  notice.  Some  parts  of  the 
description  reminded  him  somewhat  of  the  coast  of 
Greenland,  and  he  should  like  to  know  whether  the 
roads  over  the  tremendous  elevations  described  were 
at  all  passable  in  the  winter  season,  and,  indeed  if 
the  villages  were  inhabited  at  that  time  of  the  year. 
It  did  not  appear  as  if  there  had  been  much  cultiva- 
tion along  the  route  of  the  Samarkand  Railway. 

The  Rev.  Dr.  Lansdell  said  Mr.  Tones  had  been 
over  ground  with  which  he  was  quite  familiar, 
and  he  could  confirm  the  accuracy  of  almost  every- 
thing which  had  been  said.  He  was  not  quite  sure 
whether  the  eagle,  locally  called  the  berkut , and  used 
for  sporting  purposes,  was  the  Aquila  Imperialism 
He  obtained  in  the  Musart  Pass  a very  fine  specimen, 
which  was  now  in  the  Museum  of  Natural  History, 
South  Kensington,  where  they  termed  it  Aquila 
Chrysaetos , or  Golden  Eagle.  His  impression  was 
that  it  is  the  largest  kind  used  for  hunting,  even  such 
great  animals  as  wolves  and  small  deer.  He  was  very 
glad  to  hear  the  tribute  paid  to  the  kindness  shown 
by  the  Russian  officials  to  English  travellers,  be- 
cause there  was  abroad  so  much  misrepresentation 
of  Russia,  so  that  those  who  could  speak  to  the  con- 
trary ought  to  do  so.  Similar  testimony  had  been 
borne  by  Mr.  Littledale  in  his  paper  before  the  Royal 
Geographical  Society.  When  he  (Dr.  Lansdell)  was 
at  Tashkent  the  Governor- General  instructed  the 
officials  at  Osh  that  if  any  telegrams  came  for  him 
they  were  to  be  sent  on.  After  passing  Kashgar  he 
went  round  to  the  Taxin  valley,  Karghalik,  and 
there  he  received  a letter  and  telegram  which  had 
been  sent  after  him  something  like  300  miles.  When 
Mr.  Littledale  was  on  the  Pamir  a postcard  was  sent 
on  more  than  100  miles  after  him.  Unless  he  was 
greatly  mistaken  Mr.  Jones  was  the  first  Englishman 
who  had  been  over  the  Tian  Shan  mountains  from 
Vierney  to  Kashgar,  if  not  also  the  first  who  had 
gone  over  the  mountains  from  Kashgar  to  Osh. 
Major  Cumberland  certainly  crossed  in  that  direction, 
but  he  passed  up  the  Gez  defile. 

Mr.  W.  Martin  Wood  said  the  paper  was  so 
extremely  full  that  there  was  very  little  left  to  say,, 
but  there  was  one  incidental  question  he  might  ask, 
viz.,  the  duration  of  the  winter  in  that  region,  where. 
Mr.  Jones  spoke  of  the  melting  of  the  snow  in 
February.  It  was  generally  understood  that  in  those 
regions  the  summer  only  extended  to  three  or  four 
months,  and  that  the  rest  of  the  year  was  severe 
winter  weather,  and  in  some  parts  excessively  stormy. 
The  map  which  had  been  shown  was  not  quite  on  as 
large  a scale  as  those  that  Lord  Salisbury  advised 
people  to  study ; but  it  was  sufficiently  large  to 
remind  those  who  examined  it  that  this  region  was 
far  beyond  the  frontiers  of  India,  and  had  no  necessary 
communication  with  that  country ; in  fact,  the  inter- 
vening portions  separated  the  two  countries  most 
effectually.  We  had,  unfortunately,  to  some  extent 
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ourselves  broken  down  that  natural  protection,  and, 
as  it  were,  made  a way  for  anyone  who  wished  to  come 
into  India  to  do  so ; but,  it  should  be  remembered, 
that  the  regions  between  those  Mr.  Jones  had 
described  and  the  frontiers  of  India,  when  the  impedi- 
ments and  difficulties  were  considered,  were  prac- 
tically hundreds  of  miles  from  the  Indian  border. 

Colonel  Gourley,  M.P.,  said  he  had  listened  with 
much  pleasure  to  this  paper.  Any  information  with 
regard  to  what  the  Russians  were  doing  in  Central 
Asia  must  be  very  interesting  to  Englishmen.  As  a 
rule,  Anglo-Indians  endeavoured  to  create  on  public 
opinion  an  unfavourable  impression  with  regard  to 
what  the  Russians  were  doing  in  that  region,  and 
their  watchword  generally  was  “wolf,  wolf,”  the 
idea  apparently  being  that  the  Russians  were  coming 
down  like  a thief  in  the  night,  for  the  purpose  of 
robbing  England  of  vast  territories  in  India.  He  was 
quite  certain,  however,  that  whatever  ideas  might  be 
entertained  by  some  Anglo-Indians,  the  opinion 
held  by  thinking  men  and  men  who  have  visited 
Central  Asia  was,  that  the  Russians  would  have  very 
hard  work  if  they  attempted  to  invade  India,  not  only 
because  of  climatic  reasons,  but  also  on  account  of  the 
indomitable  courage  of  our  own  people,  backed,  as 
they  would  be,  by  the  Indians  themselves.  His  view 
was  that  Russia  was  our  neighbour  in  Asia  ; we 
could  not  help  it,  and  therefore  our  policy  should 
not  be  that  of  the  majority  of  Anglo-Indians,  always 
barking  at  Russia,  and  saying  we  were  prepared  to 
fight  her,  but  agreeing  with  her  as  to  what  ought  to 
be  the  friendly  boundaries  of  the  two  countries  in 
Central  Asia. 

Sir  George  Birdwood,  K.C.I.E.,  C.S.I.,  said 
that  the  Society  of  Arts  were  indebted  to  Mr. 
Herbert  Jones  for  one  of  the  most  interesting  papers 
ever  read  in  their  Indian  Section.  In  the  impression 
made  by  its  simple  truthfulness  it  recalled  to  his 
mind  the  late  Mr.  T.  W.  Atkinson’s  work,  entitled 
“ Explorations  in  Oriental  and  West  Siberia,”  pub- 
lished by  his  widow  in  1857.  Mr.  Atkinson  was  an 
accomplished  artist,  and  gave  some  graphic  illustra- 
tions of  the  berkuty  or  Imperial  Eagle  of  Asia,  which 
was  so  closely  allied  to  the  Golden  Eagle  that  they 
might  be  regarded  as  but  local  varieties  of  the  same 
species,  and  their  names  as  synonymous.  What  struck 
the  speaker,  in  looking  at  Mr.  Jones’s  lantern 
photographs  of  the  life,  labour,  and  landscape  of 
Central  Asia,  was  the  proof  they  afforded  of  the 
great  commercial  enterprise  of  the  leading  nations  of 
antiquity.  It  was  through  Central  Asia  that  the 
civilisation  of  Nineveh  and  Babylon  were,  as  Pro- 
fessor De  la  Couperie  has  taught  us,  carried  into 
China  ; and  it  was  through  Central  Asia  that  Greece 
and  Rome  received  their  knowledge  of  China,  until, 
later  on,  that  country  was  also  reached  from  the 
West,  by  way  of  the  Indian  Ocean.  Of  course 
it  might  be  that  Central  Asia,  in  the  process 
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of  the  centuries,  acquired  a severer  physical  aspect 
and  climate,  through  the  gradual  elevation  of  its 
surface  by  volcanic  force,  which  Mr.  Jones’s  paper 
proved  was  more  active  there  than  he,  the  speaker, 
had  known  before.  One  of  the  most  pleasing 
features  of  Mr.  Jones’s  paper  was  the  high  terms  in 
which  he  spoke  of  the  Russian  administration,  and 
the  Russian  officers  in  Central  Asia.  Certainly, 
we  Englishmen  could  raise  no  objection  to  Russia 
occupying  any  part  of  Central  Asia  we  did  not 
want  for  ourselves;  and,  with  this  qualification, 
we  should  cordially  welcome  the  advance  of  Russia 
in  Central  Asia,  as  an  earnest  of  the  revival  of  the 
great  prosperity  enjoyed  by  the  people  of  these 
regions,  all  through  antiquity  and  the  middle  ages, 
down  to  the  conquests  of  the  Mahomedans.  He 
only  regretted  to  find  from  Mr.  Jones’s  photographs 
that  the  Russian  type  of  civilisation  so  painfully  re- 
sembled our  own.  Their  public  buildings  were  the 
very  duplicates  in  thorough-going  architectural  de- 
pravity of  those  of  the  Indian  Public  Works  Depart- 
ment ; and  certainly  none  of  Mr.  Jones’s  photo- 
graphs gave  him  greater  pleasure  than  the  one  re- 
presenting the  complete  destruction  by  an  earth- 
quake shock  of  the  Russian  high  school  at  Viernay. 
Were  every  Government  church,  high  school,  and 
school  of  art  in  India  reduced  to  ruin  by  a similar 
seismic  shudder,  he  for  one  would  never  cease  to  bless 
the  beneficent  discrimination  of  a congenial  and 
considerate  Providence. 


Mr.  Jones,  in  reply,  said  the  Kirghis  lived  on 
these  heights  in  their  yourts  all  through  the  winter, 
though  no  doubt  many  of  the  old  people  died  offi 
With  regard  to  the  berkut,  he  did  not  claim  to  be  an 
ornithologist,  but  his  information  was  acquired  from 
a well-known  German  collector  named  Reichbeil,  who 
collected  for  the  Berlin  Entomological  Society, 
formerly  on  the  Amoor,  but  was  now  resident  not 
far  from  Karakol,  and  who  was  almost  the  only 
scientific  man  in  that  part  of  the  country.  . At  the 
same  time  he  thought  he  knew  sufficient  of  the  golden 
eagle  to  say  it  was  not  that  bird  in  the  Karakol 
district.  He  did  not  know  that  they  were  capable 
of  killing  the  great  Maral  stag,  which  was  very 
rare,  but  they  were  perfectly  capable  of  striking 
down  a roe-deer.  It  was  quite  possible  that  his 
journey  by  way  of  the  Naryn  to  Kashgar  was  the 
first  by  an  Englishman,  but  with  regard  to  the  south 
road,  it  was  the  route  by  which  most  people  who  had 
gone  to  Kashgar  in  recent  times  travelled.  He  had 
the  pleasure  of  meeting  an  English  traveller,  Mr. 
Beach,  who  had  preceded  him  on  that  route 
when  he  travelled  from  Kashgar  to  Turkestan, 
and  he  met  him  on  his  return.  His  remarks 
with  regard  to  the  temperature  might  be  a little 
misleading,  but  it  depended  entirely  on  the  eleva- 
tion. There  was  a great  difference  from  that  of  the 
steppe,  which  was  a little  above  the  level  of  the  sea, 
to  that  of  the  High  Alps.  The  fact  of  the  snow 
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disappearing  in  February  was  applicable  to  the 
Karakol  Valley.  It  seemed  to  be  evaporated  by  the 
sun  before  the  end  of  the  winter.  On  the  Naryn 
they  had  the  temperature  of  Greenland,  and  Mr. 
Reichbeil  told  him  that  he  had  recently  discovered 
there  a butterfly,  a small  colias,  whose  only  other 
habitat  was  on  the  Greenland  coast.  He  found  this 
colias  on  the  high  slopes  of  the  Tian  Shan  in  April 
or  May  at  or  above  the  snow  line. 

The  Chairman,  in  proposing  a cordial  vote  of 
thanks  to  Mr.  Jones,  said  they  had  heard  a good 
deal  of  late  about  the  Russian  Chinese  frontier,  and 
probably  most  had  read  the  admirable  contributions 
which  Dr.  Lansdell  had  made  on  that  subject.  To 
him  the  most  interesting  and  welcome  part  of  the 
paper  was  the  testimony  borne  to  the  courtesy  and 
friendliness  of  the  Russian  officials.  They  heard  so 
much  in  this  country  against  Russia  that  he  agreed 
with  Dr.  Lansdell  that  it  was  well  that  the  two 
gentlemen  who  had  been  on  the  confines  of  the 
Russian  frontier,  where  there  was  no  Press  to  take 
cognisance  of  what  was  going  on,  or  to  take  the  part 
of  Englishmen  if  it  was  required,  should  come  forward 
and  say  how  they  themselves  found  the  Russian 
officials  to  act.  He  sympathised  with  the  difficulties 
of  Russian  civilisation  in  such  a country.  They  knew 
how  hard  it  was  in  India  to  get  Oriental  races  to 
take  even  moderate  steps  in  the  path  of  progress. 
If,  with  all  the  abounding  fertility  and  splendid 
climate  and  immense  population  of  India,  our  task 
was  so  difficult,  how  much  more  difficult  must  be 
that  of  the  Russian  pioneers  in  Central  Asia.  He 
agreed  with  Sir  George  Birdwood  as  to  the  obliga- 
tion under  which  the  earthquake  had  placed  them 
with  regard  to  the  destruction  of  the  high  school  ; 
but  fortunately  it  was  only  the  building  that  was 
destroyed ; the  school  itself  he  hoped  would  go  on, 
in  spite  of  earthquakes,  and  that  Russia  in  Central 
Asia,  like  England  in  India,  would  base  her  progress 
on  a sincere  endeavour  to  educate  the  people.  He 
felt  confident  that  Russia  had  a great  career  before 
her  in  Central  Asia,  as  England  had  before  her  in 
India. 

The  vote  of  thanks  was  carried  unanimously,  and 
the  meeting  separated. 


APPLIED  ART  SECTION, 
Tuesday,  January  26th,  1892 ; Sir  George 
Birdwood,  K.C.I.E.,  C.S.I.,  LL.D.,  M.D., 
in  the  chair. 

The  paper  read  was  by  William  Morris, 
M.  A.,  on  “ The  Woodcuts  of  Gothic  Books.” 
The  paper  and  discussion  will  appear  in  the 
next  number  of  the  Journal. 


SEVENTH  ORDINARY  MEETING. 
Wednesday,  Jan.  27,  1892  ; R.  BRUDENELL 
Carter,  F.R.C.S.,  Vice-President  of  the 
Society,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Ames,  Thomas  R.  J.,  49,  Maury-road,  Stoke 
Newington,  N. 

Browne,  Rev.  Canon  George  Forrest,  B.D.,  54, 
Bateman- street,  Cambridge,  and  2,  Amen-court, 
E.C. 

Bryden,  W.  R.,  I,  George-street,  Buxton. 

Buchanan,  John  Young,  M.A.,  F.R.S.,  10,  Moray- 
place,  Edinburgh. 

Chubb,  John  C.,  128,  Queen  Victoria-street,  E.C. 
Clarke,  Somers,  F.S.A.,  15,  Dean’s-yard,  West- 
minster, S.W. 

Constable,  Archibald,  14,  Parliament-street,  S.W. 
Corder,  William,  Feeringbury,  Westbourne-road, 
Edgbaston,  Birmingham. 

FitzGerald.  Prof.  Maurice  Frederick,  B.A.,  Queen's 
College,  Belfast. 

Gaymer,  John,  North  Walsham,  Norfolk,  and  John- 
street  Adelphi,  W.C. 

Gujpatee,  Rajah  Goday  Naraen,  Rao,  Vizagapatam, 
India. 

Haden,  William  Nelson,  Homefield,  Trowbridge. 
Halsey,  W.  S.,  213,  Cromwell-mansions,  S.W. 
Hawkins,  Herbert  Spong,  London,  Brighton,  and 
South  Coast  Railway,  London-bridge,  S.E. 
Hughes,  John  Griffith,  Atlantic  Engine  Works, 
Bootle. 

Kirkaldy,  James,  68,  East  India-road,  E. 

Ledward,  Thomas,  9,  Pendrell-road,  Brockley,  S.E. 
Macan,  H.,  M.A.,  Imperial- buildings,  Ludgate- 
circus,  E.C. 

Mackenzie,  Captain  R.  J.  H.  L.,  R.E.,  Karachi, 
India. 

Miller,  Adam,  11,  Queen  Victoria-street,  E.C. 
Oppert,  Dr.  Gustav,  Presidency  College,  Madras. 
Pascoe,  James  Rogers,  Pyrmont,  Woodford -green, 
Essex. 

Penfold,  Harold,  14,  Priory-road,  Bedford-park, 
Chiswick. 

Rose,  Tom  Kirke,  9,  Royal  Mint,  E. 

Rowell,  Herbert,  Hebbum-hall,  Hebburn-on-Tyne. 
Sibson,  Alfred  Edward,  2,  St.  John’s-villas,  Palmer- 
ston-road,  Buckhurst-hill,  Essex. 

Thorp,  Walter,  B.Sc.,  The  Limes,  Henry-road,  New 
Barnet. 

Travancore,  His  Highness  Sir  Rama  Varma, 
Maharajah  of,  G.C.S.I.,  The  Palace,  Trevandrum, 
Travancore,  India. 

Watney,  Walter  D.,  33,  Poultry,  E.C. 

Wilson,  Captain  Robert  Charles  Dighton,  21, 
Chesham-street,  Belgrave-square,  S.W, 

Wilson,  Walter  H.,  Queen’s-road,  Belfast. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 
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Braddon,  Sir  Edward  N.  C.,  K.C.M.G.,  5,  Victoria- 

street,  S.W. 

Cowan,  Thomas  William,  31,  Belsize-park-gardens, 

N.W. 

Fitzgerald,  Prof.  George  Francis,  M.  A..,  F.R.S., 

Trinity  College,  Dublin. 

Hotz,  A.  P.  H.,  Leacroft-house,  Staines. 

Potter,  Walter  F.,  440,  Kingsland-road,  N. 

The  paper  read  was — 

THE  SCIENTIFIC  VALUE  OF  LOVI- 
BOND’S  TINTOMETER. 

By  F.  W.  Edridge-Green,  M.D. 

From  the  time  that  colour  first  commenced 
to  interest  scientific  men,  a method  which 
would  enable  us  to  match  colours  and  keep  a 
record  of  them  for  further  reference  and  ex- 
amination has  been  desired.  The  present 
system  of  colour  nomenclature  is  unsatisfactory, 
as  in  fact  all  arbitrary  systems  of  colour-naming- 
must  be,  on  account  of  the  varying-  degrees  of 
colour-perception  which  are  met  with  in  differ- 
ent individuals. 

Colour  is  a sensation,  and  not  an  unalterable 
physical  quality  of  bodies.  The  same  sub- 
stance may  vary  in  colour  according  to  the 
conditions  under  which  it  is  viewed.  The  rays 
of  light  which  give  rise  to  the  sensation  are 
unalterable,  and  it  is  the  suppression  or  ad- 
mixture of  certain  of  these  rays  that  gives  rise 
to  changes  in  the  colour  of  an  object. 

The  Tintometer  is  an  instrument  consisting 
of  two  tubes  placed  side  by  side  on  a stand. 
Both  tubes  are  open  at  each  end.  At  one  end 
is  an  eyepiece  through  v/hich  both  apertures  in 
the  tubes  can  be  viewed.  At  the  ends  of  the 
tubes,  opposite  the  eyepiece,  is  an  arrange- 
ment for  holding  the  coloured  glasses  and  the 
substance  to  be  measured.  The  coloured  sub- 
stance is  matched  with  coloured  glasses  which 
are  rose,  yellow,  and  blue.  The  inventor  has 
taken  a glass  very  faintly  tintedjwith  each  of 
these  colours  as  a unit,  and  then  constructed 
a series  of  glasses  in  sequence,  in  accord- 
ance with  the  number  of  units  of  the  colour 
in  each  glass. 

The  instrument  is  used  as  follows  : — In  the 
case  of  transparent  substances,  a white  porce- 
lain plate  serves  for  a background.  The  porce- 
lain plate  scatters  white  light  in  all  directions, 
but  gives  a reflection  sufficiently  luminous  for 
the  purposes  of  the  tintometer.  On  examining 
the  light  reflected  from  the  porcelain  plate 
with  a spectroscope,  it  is  found  to  give  a con- 
tinuous spectrum,  the  luminosity  of  the  colours 
being  diminished  practically  in  the  same 


degree.  It  is  necessary  that  the  spectroscopic 
composition  of  the  light  reflected  from  the 
porcelain  plate  be  known,  because  a sub- 
stance may  appear  white,  without  reflecting 
the  spectral  colours  in  an  equal  degree.  Two 
or  more  of  these  colours  may  even  be  absent 
from  the  light  reflected  by  a white  substance. 
This  fact  may  be  demonstrated  in  the  follow- 
ing manner  Let  a spectrum  be  thrown  on  a 
screen  with  the  aid  of  a prism.  If  a lens  be 
inserted  in  the  course  of  the  rays,  so  that  they 
will  be  focussed  on  the  screen,  they  will  be 
reunited  at  the  point  of  focus,  and  again  form 
white  light.  If  an  opaque  object  be  inter- 
posed, so  that  one  set  of  coloured  rays  are  cut 
off,  the  combination  of  the  remaining  rays  will 
form  a colour  having  a hue  complementary  to 
that  of  the  intercepted  rays.  For  instance,  if 
the  intercepted  rays  be  yellow,  the  remaining 
rays  will  appear  blue.  If,  however,  the  blue, 
as  well  as  the  yellow  rays,  be  intercepted,  the 
reconstituted  beam  of  light  will  again  appear 
white.  It  is  evident,  therefore,  that  the 
removal  of  one  or  more  pairs  of  comple- 
mentary colours  from  white  light  will  leave 
the  light  unaltered  with  regard  to  hue,  though 
the  luminosity  will  be  correspondingly  dimin- 
ished. A substance,  therefore,  may  be  white 
without  reflecting  all  the  rays  of  the  spectrum, 
provided  that  equal  portions  of  complementary 
colours  be  removed. 

In  estimating  colour  there  is  another  point 
to  be  taken  into  consideration,  and  that  is,  if 
a colour  be  mixed  with  a large  proportion  of 
white  light  it  will  not  be  visible.  Captain 
Abney  has  shown  that  the  extinction  of  every 
colour  is  effected  by  white  light,  which  is 
seventy-five  times  brighter  than  the  colour. 
A pate  wash  of  a pigment  is  not  visible  on 
white  drawing  paper. 

When  the  colours  of  opaque  substances  are 
estimated  by  the  tintometer,  the  comparison 
light  is  obtained  from  pure  plaster  of  Paris 
carefully  pressed  in  a small  tray. 

The  coloured  glasses  used  in  the  tintometer 
are  of  three  kinds,  rose,  blue,  and  yellow. 
Coloured  glass  gives  rise  to  its  colour  through 
absorption.  When  a beam  of  white  light  falls 
on  a piece  of  coloured  glass,  part  is  absorbed 
and  part  is  transmitted.  On  the  screen  is  a 
spectrum  of  the  blue  glass,  No.  16  according 
to  the  tintometer  scale.  It  will  be  seen  that 
there  are  three  definite  black  bands,  one  in 
the  orange,  one  in  the  yellow,  and  one  in  the 
green.  These  are  called  absorption  bands, 
and  are  due  to  the  fact  that  blue  glass 
absorbs  the  rays  of  the  spectrum  which  pre- 
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viously  occupied  the  position  of  the  black 
bands.  The  absorbed  rays  are  probably  con- 
verted into  some  other  form  of  energy. 

The  colour  of  coloured  glass  is  therefore  a 
colour  which  has  been  produced  by  subtraction 
of  certain  constituents  from  white  light.  I 
showed  in  the  first  experiment  that  if  any  con- 
stituent colour  be  removed  from  white  light, 
the  residual  light  will  appear  of  the  comple- 
mentary colour. 

I will  now  draw  your  attention  to  the  three 
figures  representing  the  curves  of  absorp- 
tion of  the  three  coloured  glasses.  Absorption 
diagrams  are  usually  represented  by  spectra 
with  shaded  bands  of  different  depths  to  re- 
present the  absorption  bands.  It  is  almost 
impossible  to  represent  an  absorption  spectrum 
in  this  way  when  any  great  degree  of  accuracy 
is  required.  We  can  more  easily  represent  an 
absorption  spectrum  by  a curve,  the  height  of 
the  curve  corresponding  to  the  degree  of 
absorption.  No  substance  is  absolutely  trans- 
parent to  any  of  the  rays  of  the  spectrum.  In 
all  cases  the  absorption  is  only  a question  of 
degree.  In  the  case  of  the  diagrams  repre- 
senting the  absorption  of  light  by  the  tinto- 
meter glasses,  the  absorption  by  the  rose 
glass  is  represented  to  220°  of  the  tintometer 
scale,  that  of  the  blue  glass  to  162°,  and  that 
of  the  yellow  207°  We  could  make  the  curves 


The  Rose  Glass. 

The  glasses  of  the  tintometer  therefore  pro- 
duce their  colours  as  follows.  Let  us  first 
consider  the  rose  glass.  If  we  take  the  weakest 


quite  complete  by  examining  an  increasing 
series  until  the  transmitted  light  was  too  feeble 
to  affect  the  eye.  A curve  constructed  in  this 
way  would  show  the  exact  proportion  of  the 
constituents  of  white  light  transmitted  by  a 
coloured  glass. 

We  have  now  to  consider  the  cause  of  the 
difference  in  hue  and  shade  of  light  when 
allowed  to  pass  through  several  thicknesses  of 
the  same  coloured  glass,  from  that  which  it 
appears  when  transmitted  through  a single 
piece.  If  a coloured  glass  or  substance 
absorbed  certain  rays  of  the  spectrum,  and 
those  only,  it  would  appear  of  the  same  colour 
in  a thick  layer  as  in  a thin  layer,  because  the 
thin  layer  would  absorb  these  rays,  and  the 
effect  of  putting  another  thickness  of  glass  in 
the  course  of  the  transmitted  beams  would  be 
nil , as  it  could  not  affect  any  of  the  remaining 
rays  of  the  spectrum.  As  I have  previously 
stated,  no  substance  is  perfectly  transparent 
to  any  of  the  rays  of  the  spectrum,  but  there 
are  substances  which  are  opaque  to  certain 
spectral  rays,  and  almost  transparent  to  the 
remainder.  These  substances  appear  of  nearly 
the  same  colour  in  a diluted  as  in  a concen- 
trated solution,  in  a thick  as  in  a thin  layer. 
Chromate  of  potash  is  one  of  these  substances, 
and  it  appears  very  nearly  the  same  colour  in 
a dilute  as  in  a concentrated  solution. 


glass  and  examine  it  with  a spectroscope,  we 
find  that  the  light  is  transmitted  proportion- 
ately to  the  curve  in  Fig.  1,  that  is  to 
say,  the  green  is  most  absorbed,  then  the 


Fig.  1. 


Absorption  Curve  of  the  Rose  Glass  to  220°. 
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violet,  and  so  on.  This  glass  will  then  corre- 
spond to  the  apex  of  the  curve,  and  the  result- 
ing colour  will  be  that  of  light  with  certain 
constituents  removed  in  the  proportions  repre- 
sented by  the  curve.  Total  absorption  only 
takes  place  at  the  apex  of  the  curve.  It  is 
evident  therefore  that  if  we  allow  the  light  to 
pass  through  two  pieces  of  this  glass  the 
second  piece  of  glass  can  only  act  on  those 
rays  which  have  passed  through  the  first.  As 
the  coloured  light  absorbed  by  the  second 
piece  of  glass  is  proportional  to  the  heights  of 
the  curve,  the  absorption  diagram  of  both 
combined  may  be  represented  by  the  curve 
with  a portion  of  the  apex  removed.  At  the 
point  of  section  there  is  total  absorption.  In 
this  way  by  adding  to  the  number  of  glasses 
we  pass  downwards  towards  the  base  of  the 
curve,  the  sections  indicating  total  absorption 
becoming  larger  and  larger,  and  the  amount 
of  light  transmitted  through  the  glasses 
smaller  and  smaller.  From  this  it  is  evident 
that  a feebly-tinted  glass  transmits  more  red 
light  than  a glass  of  a much  deeper  shade. 
From  the  curve  it  will  also  be  seen  that  the 
hue  of  the  transmitted  light  becomes  of  a 
purer  red  as  the  number  and  depth  of  the 
glasses  are  increased,  and  the  violet  be- 
comes absorbed. 

Rose  22,  when  examined  with  the  spectro- 
scope, shows  a dark  absorption  band,  occupy- 
ing two-thirds  of  the  green.  The  violet  is 
partially  obstructed.  The  glass  is  almost 
transparent  to  the  remaining  rays  of  the 
spectrum. 

When  high  combinations  are  examined, 
the  hue  of  the  transmitted  light  first  changes 
to  orange-red,  and  then  to  a pure  red. 

R.  22+21.  Most  transparent  to  red,  orange, 
yellow,  and  yellow-green  ; opaque  to  green 
and  blue  green.  Transmits  blue  and  violet 
partially. 

R.  22  + 21  + 20.  Most  transparent  to  red, 
orange,  yellow,  and  yellow-green  ; opaque  to 
green  and  blue-green.  Transmits  a few  blue 
and  violet  rays. 

R.  22  + 21+20+  19.  Transmits  red,  orange, 
and  yellow  partially  ; opaque  to  rest  of  spec- 
trum. 

R.  22  + 21  + 20  + 19  + 18  + 19*5  + 18*5. 
Transmits  red  and  orange  partially;  opaque  to 
rest  of  spectrum. 

R.  22  + 21  + 20  + 19*5  -j-  19  + 18-5  + 18  X 
I7‘5  4*  17  + j6'5  + 16  + 16*5.  Transmits  red 
partially;  opaque  to  rest  of  spectrum. 

It  will  be  noticed  in  all  the  diagrams  that 
the  absorption  bands  at  the  red  end  of  the 
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spectrum,  as  represented  by  the  curves,  occupy 
positions  nearer  the  centre  of  the  spectrum 
than  they  do  in  the  corresponding  spectra  on 
the  screen.  This  is  due  to  the  fact,  that  in  a 
spectrum  produced  by  a prism,  the  colours  at 
the  red  end  occupy  less  space  than  they  should, 
having  due  regard  to  their  wave-lengths.  The 
figures  in  the  diagrams  indicate  the  wave- 
lengths of  the  various  rays  in  millionths  of  a 
millimetre.  The  letters  indicate  the  positions 
of  the  principal  Fraunhofer  lines. 

The  Blue  Glass. 

This  glass  is  a pure  blue  in  its  lighter 
shades,  but  the  deeper  shades  incline  to 
violet.  In  still  deeper  combinations  the  hue 
inclines  to  reddish  violet. 

Blue  20  shows  a dark  absorption  band 
occupying  the  red-orange,  and  another  in  the 
yellow.  The  remainder  of  the  orange  is  nearly 
absorbed.  There  is  an  absorption  band  of 
medium  depth  occupying  the  central  third  of 
the  green.  The  glass  is  almost  transparent 
to  the  remaining  rays  of  the  spectrum. 

In  examining  the  lighter  shades  of  this 
glass,  the  absorption  bands  occupying  the 
red-orange  and  the  yellow  are  the  first  to 
appear.  (See  Fig.  2,  p.  216.) 

B.  20  4-  19.  Almost  transparent  to  band  of 
red,  blue,  and  violet.  Transmits  yellow-green 
and  blue-green  partially  ; opaque  to  rest  of 
spectrum. 

B.  20  + 19*5  + 19.  Almost  transparent  to 
band  of  red,  blue,  and  violet.  Transmits  blue- 
green  partially  ; opaque  to  rest  of  spectrum. 

B.  20  + 19*5  + 19  + 18*5.  Transmits  a band 
of  red,  blue,  and  violet  partially  ; opaque  to 
rest  of  spectrum. 

B.  20  + 19*5  + 19  + 18*5  + 18  + 17*5  + 17  + 
16*5  + 16.  Transmits  a band  of  red  and  violet ; 
opaque  to  rest  of  spectrum. 

The  absorption  is  always  in  the  same  ratio, 
namely,  that  shown  in  the  diagram,  but  as  the 
other  colours  become  absorbed,  so  do  the  red 
and  violet  rays  preponderate,  and  so  the  colour 
becomes  reddish-violet. 

The  great  defect  in  this  glass  is  that  it 
absorbs  the  green  to  a very  considerable  ex- 
tent. This  in  a great  measure  interferes  with 
its  utility  in  combinations. 

The  Yellow  Glass. 

This  glass  in  its  lighter  shades  is  a pure 
yellow.  Its  deeper  shades  incline  to  yellow- 
green. 

Yellow  16  absorbs  the  violet,  but  is  almost 
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transparent  to  the  blue  and  the  rest  of  the 
spectrum.  (See  Fig  3.) 

Y.  16  + 15-5  + 14-5  + 13-5  + 12-5  4 12  + 
ii‘5  4-  11  + io’5  + 10  4-  9'8  4*  9'6  4-  94  + 
9*2.  Most  transparent  to  orange,  yellow,  and 
yellow  - green  ; partly  transmits  green  and 
orange-red  ; opaque  to  rest  of  spectrum. 

This  glass  is  one  of  considerable  utility. 
Though  in  the  deeper  shades  the  yellow-green 


rays  predominate,  these  are  near  the  yellow, 
and  so  do  not  interfere  with  the  practical  use- 
fulness of  the  colour. 

With  regard  to  simple  combinations. — B.  16 
4-  Y.  16.  = Green.  Dark  absorption  bands  are 
visible  in  the  red-orange  and  yellow.  Absorp- 
tion band  of  medium  depth  in  the  centre  of 
the  green.  Very  little  of  the  blue  and  violet 
can  be  observed.  The  yellow-green  is  seen 


Fig.  2. 


Fig.  3. 
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Absorption  Curve  of  the  Yellow  Glass  to  207°. 


best.  An  orange  band  and  the  terminal  band 
of  red  are  also  seen. 

B.  16  -f-  R.  16  = Reddish-Violet.  Dark 
absorption  bands  in  the  red-orange,  yellow, 
and  central  green.  The  yellow-green  is  seen 
best.  The  remaining  rays  are  partly  visible. 

R.  16  -f-  Y.  16=:  Orange.  The  blue  and 


violet  rays  are  absorbed.  There  is  an  absorp- 
tion band  occupying  the  central  two-thirds  of 
the  green.  Blue-green  rays  partly  visible. 
Almost  transparent  to  rest  of  spectrum. 

The  spectroscopic  composition  of  any  com- 
bination may  be  ascertained  by  adding  to- 
gether the  absorption  bands  as  represented  in 
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the  diagrams  and  deducting  the  whole  from  a 
complete  spectrum.  Mixture  of  the  remaining 
rays  gives  the  colour  of  the  combination. 

It  will  be  seen  that  the  best  glass  for  the 
purpose  required  is  the  rose,  which  chiefly 
affects  the  green  of  the  spectrum.  The  worst 
glass  is  the  blue,  as  the  absorption  is  not  con- 
fined to  one  portion  of  the  spectrum,  and  a 
number  of  green  rays  are  absorbed.  From 
this  it  will  be  seen  that  it  is  not  possible  to 
obtain  a very  bright  green  by  combining  the 
blue  and  yellow  glasses. 

The  inventor  claims  that  any  colour  may  be 
matched  with  the  instrument,  and  my  experi- 
ence confirms  this.  Colours,  as,  for  instance, 
the  aniline  dyes,  which  are  purer  than  those 
produced  by  the  tintometer,  may  be  matched 
in  the  following  way : — The  colour  should  be 
matched  as  nearly  as  possible  with  the  glasses 
of  the  tintometer.  When  this  has  been  done, 
the  sample  colour  should  be  reduced,  by  add- 
ing glasses  of  the  complementary  colour  to  it. 
For  instance,  supposing  the  sample  colour  is 
a bright  pure  green  : this  should  be  matched 
approximately  with  blue  and  yellow  glasses. 
Rose  glasses  should  then  be  added  to  the 
colour  to  be  matched,  until  it  is  brought  within 
the  range  of  the  tintometer  colours.  It  will 
often  be  found  that  the  addition  of  the  com- 
plementary glass  or  glasses  to  any  colour  will 
produce  not  only  a change  in  luminosity,  but 
also  an  alteration  in  hue.  The  reason  of  this 
is  easy  to  comprehend.  The  yellow  and  blue 
glasses  of  the  tintometer,  when  combined, 
make  a green,  because  the  yellow  glass 
absorbs  the  whole  of  the  violet  rays,  and  so 
causes  the  blue  to  appear  green,  which  is  the 
colour  produced  by  mixing  the  remaining 
spectral  rays.  Now,  if  this  yellow  glass  be 
added  to  a blue,  with  the  intention  of  reducing 
its  luminosity,  it  will  be  found  that  the  blue  is 
not  only  reduced  in  luminosity,  but  that  it  has 
also  become  of  a greener  hue.  This  does  not 
directly  affect  the  record,  but  it  does  so  in- 
directly, as  will  be  explained  shortly.  The 
following  example  will  show  how,  in  practice, 
these  matches  are  obtained. 

A solution  of  methyl-orange  in  a £-inch  cell 
being  the  colour  to  be  matched.  The  colour 
of  this  was  orange.  The  nearest  match  in  colour 
was  produced  by  R.  8-2  +¥.48*5.  The  solution, 
however,  was  very  much  brighter.  An  exact 
match  was  made  as  follows  : — Methyl -orange 
solution  -f  B.  3-3  = R.  7*2  -f-  Y.  48*5.  It  will 
be  seen  that  when  the  blue  was  added  one  de- 
gree less  rose  was  required. 

With  this  and  any  other  colour-matching 
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instrument  there  is  a source  of  error  which  has 
to  be  carefully  considered,  and  it  is  due  to  two* 
factors  : (1)  that  colours  appearing  exactly 
alike  have  not  necessarily  the  same  spectro- 
scopic composition  ; (2)  that  the  spectral  com- 
position of  daylight  varies  from  day  to  day, 
even  from  hour  to  hour. 

As  an  instance  of  a colour  varying  from 
these  causes,  let  us  consider  a solution  of 
chlorophyll  which  has  been  matched  with  a 
green,  which,  when  examined  spectroscopi- 
cally, does  not  transmit  any  of  the  red  nays. 
A solution  of  chlorophyll  is  transparent  X)  a 
band  of  red  at  the  end  of  the  spectrum*.  If 
this  match  has  been  made  at  a time  when  the 
red  rays  were  abundant,  as  at  midday,  the  two 
colours  would  not  match  later  in  the  day  when 
the  red  rays  were  not  so  abundant.  The  red 
rays  would  be  subtracted  from  one  colour  and 
not  from  the  other. 

This  objection  might  be  overcome  if  a fixed 
standard  light  could  be  used.  I made  a series 
of  experiments  in  order  to  ascertain  what  was 
the  effect  of  this  objection  in  practice.  I>n 
order  that  there  might  be  no  complication 
from  fading,  I obtained  a series  of  coloured 
glasses,  cut  to  fit  the  tintometer.  The  spec- 
troscopic composition  of  glasses  can  be  easily 
ascertained.  I made  a numerous  series  of 
experiments  with  red,  orange-yellow,  pure 
green,  greenish-blue,  light  purple  and  dark 
purple  glasses.  I matched  these  glasses  at 
different  times  of  the  day,  and  on  different 
days.  I matched  them  when  the  sun  was- 
shining,  and  when  it  was  raining  or  misty.. 
There  was  a slight  variation  in  the  matches 
on  different  days,  but  not  so  great  as  I ex- 
pected. On  days  which  appeared  similar  in 
regard  to  the  character  of  the  light  there  was 
no  appreciable  variation.  I think  that,  for 
practical  purposes,  this  source  of  error  might 
be  disregarded,  care  being  taken  that  the 
examinations  are  made  under  as  nearly  as 
possible  similar  conditions  of  light. 

The  Value  of  the  Standard. 

The  inventor  has  employed  for  a standard  a 
glass  very  faintly  tinted  with  colour,  and  all 
the  other  glasses  of  deeper  hue  are  multiples 
of  this  standard.  For  practical  purposes  the 
standard  is  convenient,  and  'within  certain 
limits  gives  accurate  results.  An  objection  to- 
this  method  of  standardising  is  that  a portion 
of  the  spectrum  having  been  absorbed  by  a 
glass  of  a given  colour,  any  glass  of  a deeper 
shade  of  this  colour  must  absorb  other  rays 
than  those  absorbed  by  the  first  glass.  Tne 
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-combination  of  a number  of  glasses  of  a given 
hue  therefore  does  not  necessarily  give  rise  to 
-a  deeper  shade  of  this  hue,  but  may  produce  a 
colour  of  quite  a different  hue.  This  may  be 
admirably  illustrated  with  a solution  of  chlo- 
ride of  chromium.  A thin  layer  of  this  solution 
appears  green,  but  a thick  layer  appears  red. 
On  examining  the  solutions  spectroscopically, 
the  reason  of  this  is  evident.  A thin  layer  of 
-chloride  of  chromium  is  more  transparent  to 
the  red  rays  at  the  extreme  left  of  the  spectrum 
than  to  any  other  part,  but  the  predominance 
of  the  green  rays  causes  the  colour  to  appear 
green.  When  a thicker  layer  of  the  solution  is 
used,  the  green  rays,  as  well  as  the  rays 
absorbed  by  the  thin  layer,  are  absorbed,  and 
;so  the  colour  appears  red.  With  the  tintometer 
glasses  the  deeper  shades  of  the  blue  incline  to 
wiolet,  and  the  deeper  shades  of  the  yellow 
incline  to  yellow-green.  In  each  case  this  is 
more  marked  if  several  glasses  be  used  in 
combination. 

Most  persons,  on  looking  at  the  diagrams  of 
the  absorption  of  light  by  the  coloured  glasses, 
and  noticing  how  irregular  the  curves  are,  will 
wonder  how  it  is  that  the  inventor,  with  one 
kind  of  coloured  glass,  has  been  able  to  obtain 
a series  which  has  a nearly  uniform  hue.  As 
I have  previously  stated,  the  deeper  shades  of 
yellow  incline  to  yellow-green,  and  the  deeper 
shades  of  blue  incline  to  violet.  The  change 
in  hue  is  scarcely  noticeable.  The  rose  glass 
appears  of  one  definite  hue  throughout. 

This  is  due  to  the  limitation  of  our  colour 
perception.  A spectrum  appears  to  be  made 
up  of  six  definite  colours,  which  pass  by  in- 
numerable gradations  into  each  other.  There- 
fore it  has  been  concluded  that  the  number  of 
■colours  is  innumerable.  This  is  an  illusion, 
which  is  heightened  by  the  knowledge  that  the 
colours  in  the  spectrum  should  be  practically 
innumerable  in  accordance  with  the  wave 
lengths  of  the  different  rays  of  light.  If  we 
examine  the  spectrum  in  another  way,  all 
colours  but  the  one  under  observation  being 
excluded,  we  find  that  it  is  apparently  made 
up  of  a series  of  monochromatic  bands.  These 
monochromatic  bands  differ  in  size  according 
to  the  acuity  of  colour  perception  of  the 
•observer.  A person  with  acute  colour  percep- 
tion sees  differences  in  a band  which  appears 
monochromatic  to  another  person.  These 
monochromatic  bands,  even  for  a person  with 
the  acutest  colour  perception,  are  very  large 
in  comparison  with  the  units  of  the  physical 
series,  that  is,  rays  of  light  of  a definite  wave- 
length. Here  is  a spectroscope  which  I have 


had  constructed  for  ascertaining  the  size  of 
these  monochromatic  bands.  If,  for  instance, 
a monochromatic  band  in  the  green  is  being 
looked  at,  the  observer  cannot  say  on  which 
sides  the  blue  and  yellow  are  situated.  These 
monochromatic  bands  I have  designated 
absolute  psychophysical  colour  units  because 
they  form  the  units  of  the  psychophysical 
colour  series.  As  we  are  now  only  con- 
cerned with  colour  perception  in  its  bearings 
on  the  tintometer,  I will  refer  those  who  wish 
to  pursue  the  subject  further,  to  my  recently 
published  work  on  “Colour-Blindness  and 
Colour  Perception.”*  If  the  hues  produced 
by  the  mixture  of  red  and  violet  be  added  to 
the  spectral  series,  then  all  known  colours 
will  correspond  in  hue  to  some  point  of  this 
series.  If  we  divide  this  series  according  to 
the  number  of  absolute  psychophysical  colour 
units  seen  by  a person  with  normal  colour  per- 
ception, we  see  that  colours  may  differ  con- 
siderably, and  yet  match  perfectly,  because 
both  are  included  in  an  absolute  psychophysical 
unit.  It  is  evident  that  if  we  divided  a mono- 
chromatic patch  into  a number  of  different 
portions,  those  portions  would  all  match  per- 
fectly, though  differing  in  their  physical 
characters. 

This  fact  makes  the  instrument  of  much 
greater  utility  than  would  otherwise  be  the 
case.  The  hue  of  the  glasses  practically 
corresponds  to  one  psychophysical  unit 
throughout  the  series.  Though  this  fact 
increases  the  practical  value  of  the  instru- 
ment, it  militates  against  its  use  for  the 
scientific  registration  of  colour,  when  we  wish 
to  record,  as  nearly  as  possible,  the  wave- 
length of  the  observed  colour. 

We  have  also  to  consider  the  influence  of 
the  other  rays  which  are  transmitted  by  a 
glass,  upon  the  colour  which  the  glass  appears. 
With  three  spectral  colours,  red,  green,  and 
violet,  we  can  match  all  colours : red  and 
green,  when  combined,  form  yellow ; green 
and  violet  make  blue.  I have  already 
mentioned  the  fact  that  white  is  formed  by 
the  union  of  the.  complementaries.  There- 
fore the  transmission  of  rays  other  than  those 
peculiar  to  the  colour  of  the  transmitted  light 
either  intensify  this  colour,  or  dilute  it  with 
white  light. 

The  instrument  is  one  which  would  be  very 
useful  to  those  who  wish  to  continually  re- 
reproduce  objects  of  a given  hue,  as,  for 
instance,  manufacturers  of  colours.  Its  value, 

*“  Colour  - Blindness  and  Colour  Perception.”  Inter- 
national Scientific  Series.  Kegan  Paul,  Trench  & Co.,  1891 
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from  a practical  point  of  view,  would  be  con- 
siderably increased  if  glasses  were  employed 
which  had,  as  nearly  as  possible,  the  same 
spectroscopic  composition  as  the  substance  to 
be  matched.  For  instance,  if  a red  substance 
is  required  in  a certain  manufacture,  and  it  is 
necessary  to  have  it  always  of  the  same  hue, 
then  a series  of  red  glasses,  having  as  nearly 
as  possible  the  same  spectroscopic  composi- 
tion as  this  substance,  should  be  employed. 
This  will,  in  a great  measure,  eliminate  the 
source  of  error  produced  by  the  varying  spec- 
troscopic composition  of  daylight.  The  in- 
strument might  also  be  considerably  improved 
if  it  were  possible  to  employ  a blue  glass  which 
was  perfectly  transparent  to  the  green  rays. 

I have  employed  the  instrument  to  estimate 
the  difference  in  the  perception  of  colour  in 
the  two  eyes,  and  it  shows  admirably  how  a 
•colour  appearing  yellow  to  one  eye,  may 
appear  yellow-green  to  the  other. 

In  conclusion,  I am  of  opinion  that  the  in- 
strument is  one  which  affords  everyone  who  is 
interested  in  recording  colour  for  some  definite 
practical  object,  a simple  means  of  doing  so. 
The  colours  of  glasses  have  a stability  which  is 
not  possessed  by  pigmentary  colours.  It  is 
obvious  that  the  admirable  method  of  match- 
ing colours  which  has  been  devised  by  Captain 
Abney,  and  is  described  in  his  book  on  “ Colour 
Measurement  and  Mixture,”*  cannot  be  gener- 
ally employed  for  practical  purposes  on  account 
of  the  expense  of  the  apparatus  and  the  know- 
ledge required  in  using  it.  The  tintometer  can 
be  used  by  anyone  who  has  carefully  read  the 
instructions  given  by  the  inventor.  I thank 
you  for  your  kind  attention,  and  hope  that  I 
have  succeeded  in  showing  the  range  of  utility 
possessed  by  this  instrument. 


DISCUSSION. 

Mr.  Lovibond  called  attention  to  various  diagrams 
■on  the  walls,  illustrating  his  method  of  working.  He 
said  he  had  worked  with  light  of  much  lower  intensity 
than  had  been  used  by  Dr.  Edridge  Green,  and  he  was 
not  prepared  to  say  whether  the  question  could  be 
treated  on  the  same  lines  in  the  two  cases.  This  first 
•step  was  to  endeavour  to  get  abase  line  to  start  from, 
and  he  tried  to  get  a normal  light,  but  soon  had  to 
abandon  that  idea,  for  whether  daylight  or  artificial 
light  were  used,  they  varied  so  much  that  there  was 
no  possibility  of  getting  a starting  point.  Then  it 
•occurred  to  him  that  a line  of  absorption  could  be 
obtained  by  means  of  glass  standards,  to  which 

* “ Colour  Measurement  and  Mixture,”  by  Captain  "VV. 
de  W.  Abney,  F.R.S.,  published  by  the  Society  for  Pro- 
moting Christian  Knowledge,  Northumberland-avenue,  W.C. 


all  lights  could  be  referred,  and  after  many  years 
he  succeeded  in  getting  glass  in  three  tolerably 
pure  colours,  red,  yellow,  and  blue,  which  were  re- 
presented on  the  diagrams,  and  then  the  whole 
system  fell  into  beautiful  order.  Each  colour  cut 
off  the  complementary  rays  as  shown,  and  when 
they  were  superposed,  the  red  and  yellow,  by  ab- 
sorbing each  other,  developed  orange  ; the  yellow 
and  blue,  by  absorbing  each  other,  developed  green  ; 
and  blue  and  red  developed  violet ; and  thus  the  six 
principal  colours  were  obtained.  He  next  found  that 
when  the  three  standard  colours  were  combined  in 
equal  proportion,  a true  visual  neutral  tint  was  the 
result  with  the  light  of  a dull  winter  day,  but  in  a 
clear  morning  or  mid-day  they  let  through  the  excess 
of  orange  and  red  rays,  which  he  believed  preponder- 
ated in  those  lights.  In  that  way  he  believed  he 
arrived  at  a normal  light,  viz.,  the  obscure  light  of  a 
winter  day,  which  could  be  gradually  absorbed  by 
neutral  tint  degrees  in  the  three  standard  glasses ; but 
he  recently  found  that  a white  sea  fog  was  better, 
being  not  only  normal  to  these  glasses,  but  also  to 
the  spectroscope,  though  the  latter  gave  one  degree 
higher  readings  in  all  the  six  colours.  Having  got 
the  six  colours,  three  in  glasses,  and  three  normals, 
made  by  combination  of  pairs  of  glasses,  and  also  a 
neutral  tint  from  the  three  standard  glasses,  he  was 
able  to  reduce  any  light  to  extinction  in  regular 
neutral  tint  degrees  ; and  by  reducing  any  given  light 
in  that  way  you  arrived  at  its  base  colour,  namely, 
those  colour  rays  which  were  in  excess  over  the 
normal  light.  Sunlight  gave  red  and  orange ; the 
blue  sky  a considerable  amount  of  blue.  A curious 
fact  was,  that  the  effect  of  the  glasses  on  the  spec- 
troscopic colours  was  not  the  same  as  when  applied 
to  the  same  rays  when  mixed  as  inordinary  daylight ; 
and  he  believed  that  in  daylight  there  was  a sort  of 
combination  of  rays  analogous  to  chemical  combina- 
tion which  produced  a different  effect.  There  was  a 
considerable  difference  in  the  power  of  various 
colours  to  withstand  a definite  quantity  of  normal 
light.  Taking  these  six  colours  in  uniform  degrees, 
he  was  able  to  make  the  characters  which  were 
exhibited,  showing  the  whole  colours  of  the  spectrum 
divided  into  two  classes,  the  first  red,  yellow,  and  blue, 
which  he  called  dominants,  or  standards,  being  repre- 
sented by  the  standard  glasses  ; the  others  he  called 
“ normals,”  resulting  from  combinations.  Having 
described  the  mode  of  matching  and  charting  colours 
less  pure,  as  pure,  and  more  pure  than  the  standards, 
in  which  latter  case  he  reduced  the  colour  by  a neutral 
tint,  not  by  adding  a complementary  colour,  as  Dr. 
Green  described,  he  said  the  purity  of  any  colour 
varied  with  the  light  and  the  substance,  and  unless 
there  were  some  fixed  light  as  a standard  of  compari- 
son, he  did  not  see  how  the  difficulty  could  be  got 
over.  Some  of  the  designs,  giving  the  results  of 
particular  experiments,  were  then  described,  and  illus- 
trated by  quantitative  sectional  areas,  showing  in  their 
respective  colours  the  proportion  of  colour-rays  of 
absorbed  and  unabsorbed  light,  which  together  make 
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up  the  whole  beam  reflected  from  various  substances, 
as,  for  instance,  two  ultramarines,  one  pure,  the  other 
artificial ; different  shades  of  black  and  white ; the 
exact  colour  of  the  various  London  daily  papers  ; and 
the  colour  of  various  samples  of  water.  Distilled  water 
contained  only  a little  green  and  yellow ; from  a 
chalk  well,  yellow,  green,  and  blue,  and,  on  filtering, 
it  lost  green  and  blue,  and  became  yellow.  Water 
from  the  river  Aire  was  nearly  black.  With  reference 
to  the  apparent  failure  of  the  glasses  to  do  their  duty 
in  cutting  out  the  complementary  colours  in  the 
spectrum,  as  they  did  in  daylight,  when  the  rays 
were  brought  together  in  daylight,  he  believed  they 
combined  and  acted  differently  on  the  glass  to  what 
they  did  when  they  were  taken  separately,  as  in  the 
spectrum.  This  could  be  shown  by  building  up  white 
light  with  isolated  coloured  rays ; that  is,  with  colour 
rays  entirely  separated  from  the  excess  of  light,  and 
overlapping  adjacent  rays  in  the  crowded  end  of  the 
spectrum,  which  appear  to  be  inseparable  in  experi- 
ments made  with  the  spectrum  produced  by  the  pris- 
matic spectroscope. 

Mr.  Sebastian  Davis  said  there  was  a peculiar 
tint  found  in  water  which  had  been  treated  by 
Clark’s  process,  in  which  a quantity  of  lime  was 
added  to  remove  the  carbonic  anhydride,  and  then  pre- 
cipitated. After  that  a peculiar  blue  tint  was  ob- 
tained. This  could  be  well  seen  at  Joynson’s  Paper 
Mills,  at  Dartford,  where  the  system  was  used. 
Perhaps  Mr.  Lovibond  could  explain  how  that  arose. 

Mr.  Lovibond  said  he  had  not  experimented  on 
that  water. 

Captain  Abney  said  Mr.  Lovibond  had  perfected 
this  admirable  instrument  in  a manner  which  not  only 
reflected  the  greatest  credit  on  him,  but  showed  the 
scientific  character  of  his  mind,  though,  as  he  under- 
stood, he  had  not  had  a scientific  training.  It  was 
quite  true  he  believed,  as  stated  in  the  paper,  that  if 
you  had  two  or  three  glasses  together  you  could  tell 
the  character  of  the  light  by  deducting  the  absorp- 
tion of  each  glass  from  white  light,  and  mixing  the 
remainder ; but  in  order  to  do  that,  it  was  necessary 
on  this  plan,  that  each  individual  glass  should  be 
measured,  which  would  be  a work  of  no  small  labour. 
Mr.  Lovibond  had  taken  as  his  standard  the  minu- 
mum  colour,  and  his  contention  was  that  for  scientific 
purposes  it  was  rather  the  maximum  which  ought  to 
be  standardised — for  this  reason.  If  you  put  twelve 
No.  16  glasses  together,  though  he  was  quite  sure 
they  would  not  differ  appreciably,  and  if  you 
had  the  total  absorption,  you  could  easily  cal- 
culate that  of  each  one ; but  when  you  came 
to  take  the  absorption  spectrum  of  a faint  colour, 
the  errors  you  might  make  were  so  enormous 
that,  when  multiplied  by  twelve,  they  would 
make  the  readings  untrustworthy.  A great  many 
yellow  glasses  together  gave  orange,  and  from 
several  blue  glasses  you  got  a very  different  colour 
from  that  of  a light-tinted  glass.  On  what  system, 


therefore,  was  it  suggested  that  the  absorption  spec- 
trum should  be  deducted  from  white  light  so  as  to 
get  a scientific  measurement  of  colours  ? Dr.  Edridge- 
Green  said  two  colours  which  differed  considerably  in 
wave  length  might  yet  match  perfectly,  because  they 
were  both  included  in  one  psychophysical  unit.  It 
might  be  a matter  of  opinion  or  of  experiment,  but 
he  certainly  could  not  accept  that  statement,  which 
seemed  to  him  erroneous  because  he  personally  could 
distinguish  any  slight  variation  in  the  colour  of  the 
spectrum  which  lay,  he  thought,  well  within  the 
phy sophy sical  unit  as  defined.  He  could  see  plainly 
that  one  part  of  the  green  patch  shown  on  the  screen 
was  yellower  than  the  other.  With  the  instrument 
which  he  had  shown  there  on  more  than  one  occasion, 
the  minutest  difference  in  the  position  of  the  slit 
placed  in  the  spectrum  could  be  detected.  If  you 
could  divide  the  spectrum  into  iod  parts  you  could 
tell  each  one  from  the  other.  In  looking  at  a rather 
impure  spectrum,  at  first  glance,  he  only  saw  three 
colours — red,  green,  and  violet ; and  when  he  came  tn 
examine  it,  he  found  an  infinity  of  colours.  He  there- 
fore could  not  endorse  the  statement  that  you  could 
not  distinguish  one  colour  from  another  if 
they  were  situated  close  together,  and  his  opinion 
was  founded  on  experiments  which  numbered 
thousands,  and  had  been  going  on  many  years.  As 
to  the  glasses,  he  had  already  said  that  this  instru- 
ment was  very  valuable,  but  he  couid  not  sanction 
Mr.  Lovibond’ s heresy  that  there  was  any  combina- 
tion of  rays  in  one  kind  of  light  more  than  in 
another.  The  great  thing  to  aim  at  was  to  have  a 
material  perfectly  free  from  banded  absorption,  which 
for  scientific  purposes  was  a great  drawback.  The 
blue  glass  appeared  to  be  cobalt,  but  there  wese 
other  blues  which  were  free  from  those  bands  of 
absorption  in  the  red  end ; and  for  scientific  purposes 
it  would  be  preferable  to  use  a glass  having  general 
absorption  rather  than  one  with  a banded  absorption. 
The  normal  light  from  white  fog  was  very  interest- 
ing. The  search  for  a normal  or  standard  light  had 
gone  on  for  some  years,  but  for  his  own  purposes, 
and  for  scientific  work,  he  found  nothing  to  equal  the 
crater  of  the  positive  pole  or  the  electric  arc.  It  was 
always  a uniform  temperature,  and  was  always 
equally  white,  which  could  be  proved  thus  : — Take  a 
shortish  spectrum,  and  put  in  two  slits,  one  in  the 
green,  and  the  other  in  the  violet ; mix  the  two  lights 
together  in  such  proportion  as  to  form  white,  and  you 
might  watch  alongside  of  it  the  white  light  undecom- 
posed. Put  any  carbons  you  liked  into  the  lamp,  there 
would  be  no  variation,  showing  that  the  proportion  o $ 
green  to  violet  was  the  same  in  both.  To  that  standard 
all  lights  and  all  colours  might  be  referred.  He 
was  surprised  to  hear  that  distilled  water  was  yellow 
and  green.  A few  years  ago,  he  investigated  the 
absorption  spectra  of  colourless  fluids  in  the  ultra 
red  by  means  of  photography,  which  had  no  personal 
bias,  and  registered  its  own  results,  so  that  there 
could  be  no  mistake,  and  distilled  water  he  found 
anything  but  yellow.  He  had  a tube  6 feet  long. 
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and  no  ultra  red  light  passed,  very  little  red,  slight 
yellow,  and  plenty  of  blue  ; so  that  distilled  water  in 
its  purest  form  certainly  had  a blue  tint.  He  did 
not  throw  any  doubt  on  Mr.  Lovibond’s  observations, 
but  on  the  purity  of  the  water  he  used.  The  water 
from  the  gravel  well  seemed  to  bear  out  the  conclusion 
that  pure  water  would  be  a blue  colour. 

Mr.  Lovibond  said  there  might  be  impurities  in 
the  standard  glasses.  Even  supposing  that  the  impuri- 
ties were  not  self- correcting,  he  did  not  think  they 
could  be  so  great  as  to  create  the  difference  between 
the  two  sets  of  observatious.  The  water  he  used  was 
carefully  distilled  from  glass,  but  you  could  make 
such  water  look  any  colour  you  liked,  by  illuminating 
it  with  light  of  that  colour.  If  you  looked  at  it  with 
light  from  a blue  sky,  you  had  a beautiful  blue  colour, 
while,  in  the  morning’s  light,  you  get  a reddish 
tinge;  in  fact,  the  visual  colour  changed  with  the 
light,  whilst  the  measured  colour  remained  constant. 
There  was  always  a danger  of  mixing  up  the  measure- 
ment of  the  object  with  the  light  it  was  viewed  by. 
That  was  why  he  did  not  like  to  rely  on  measure- 
ments made  by  intense  light.  No  definite  state- 
ments of  visual  impressions  could  be  made  unless  the 
light  employed  was  quoted. 

Dr.  Thorne  said  he  had  used  this  instrument  for 
some  time  in  his  laboratory  for  estimating  the  colours 
of  oils,  glass,  and  so  on,  and  found  it  very  useful  for 
registration  and  comparison.  It  gave  results  which 
were  not  to  be  obtained  by  any  of  the  easily  utilisable 
forms  of  colorimeters.  From  a scientific  point  of 
view,  as  Captain  Abney  had  said,  an  intense  colour 
would  be  the  best  unit,  but  for  ordinary  purposes  it  was 
necessary  to  deal  almost  entirely  with  low  tint  colours. 

Dr.  Edridge-Green,  in  reply,  said  Captain 
Abney  had  answered  the  objection  raised  by  Mr. 
Lovibond  with  regard  to  the  light,  and  he  need  only 
add  that  it  was  desirable  to  choose  lights  as  nearly 
as  possible  of  the  same  character.  The  method  he 
had  described,  of  measuring  the  absorption  curve,  was 
the  same  as  that  employed  by  Captain  Abney.  For 
the  yellow,  he  took  about  twenty-two  glasses,  which 
gave  the  highest  point,  207 °.  One  could  go  on 
adding  glasses  until  all  the  light  was  excluded,  and 
thus  get  a complete  curve.  It  would  be  very  diffi- 
cult to  measure  with  the  spectroscope  faintly 
tinted  glasses.  With  regard  to  the  psychophysical 
units,  the  patch  on  the  screen  was  only  approxi- 
mately monochromatic,  but  in  looking  at  a pure 
spectrum,  he  could  see  a very  large  portion  which 
appeared  absolutely  monochromatic,  as  did  the 
patches  Captain  Abney  had  showed  him,  which  con- 
tained a large  number  of  wave  lengths.  He  had 
not  succeeded  in  seeing  any  more  colours  in  a 
magnified  spectrum  than  in  one  produced  by  a good 
spectroscope.  He  therefore  ascribed  this  limitation 
to  a limitation  in  perception,  and  he  found  this  to 
differ  in  different  persons.  Some  could  see  very 


minute  deficiences,  but  even  then  they  saw  a unit 
which  corresponded  to  a large  number  of  wave 
lengths. 

Captain  Abney  said  with  his  instrument  you  could 
make  the  slit  as  fine  as  you  liked,  for  instance,  as  the 
difference  between  the  two  D lines.  The  spectrum 
could  be  made  as  pure  as  you  liked  by  closing  first 
the  slit  of  the  collinator,  and,  secondly,  the  slit  in 
the  spectroscope.  If  you  had  a spectrum  of  5-in. 
length,  and  made  the  slit  *ci  in.,  it  would  not  be 
difficult  to  calculate  within  what  difference  of  wave 
length  you  got  a different  colour. 

Dr.  Edridge-Green  asked  if  Captain  Abney  could 
distinguish  a difference  of  colour  between  the  two  D 
lines.  To  him  they  were  absolutely  monochromatic. 

Captain  Abney  said  the  only  way  to  compare  two 
colours  was  to  put  them  side  by  side  in  a patch,  and 
he  had  never  done  that  with  the  light  of  the  two- 
D lines.  You  might  call  a line  any  colour  you  liked 
almost  when  dim  ; there  must  be  a certain  area,  or  you 
could  not  distinguish  it.  You  would  not  see  any 
yellow  in  the  sky  through  a pocket  spectroscope, 
because  your  vision  was  confined,  but  directly  you 
took  a large  spectroscope  and  pointed  it  in  the  same 
direction,  the  yellow  appeared.  It  was  a question  og 
size  as  much  as  anything  else. 

Dr.  Edridge-Green  admitted  that  entirely,  but 
said  different  persons  had  different  perceptive  powers, 
one  would  see  yellow  where  another  would  not.  In  the 
case  mentioned  where  the  yellow  was  not  seen,  the 
observer  was  reduced  to  a condition  of  imperfect  per- 
ception ; in  other  words,  he  saw  as  if  he  were  partially 
colour-blind.  Orange  was  the  first  to  go ; then  blue 
then  yellow,  then  green.  He  did  not  think  a normal- 
sighted  person  could  succeed  in  reducing  his  percep- 
tion below  the  three  primary  points  of  difference — 
red,  violet  and  green  ; but  by  reducing  the  light  you 
could  cause  yellow,  or  blue,  or  orange  to  disappear. 
However  you  magnified  the  spectrum,  you  saw 
no  more  colours,  and  no  less.  With  defective 
light  you  might  see  five,  four,  or  three,  instead  of  six. 
He  had  never  succeeded  in  seeing  the  seven  which 
Newton  described  ; but  there  were  a few  persons 
who  did,  and  they  described  them  exactly  as  Newton 
did.  It  was  only  in  that  sense  he  used  the  tenm 
psycho- physical  units. 

The  Chairman,  in  proposing  a vote  of  thanks  to> 
Dr.  Edridge-Green,  said  the  deep  blue  colour  of 
water  treated  by  Clark’s  process  could  be  very  well 
seen  near  Caterham,  in  the  tanks  of  a local  water 
company,  where  this  process  was  adopted.  It  had 
always  appeared  to  him  to  be  analogous  to  the  blue 
of  the  sky,  and  to  be  due  to  the  same  cause,  namely, 
the  presence  of  very  fine  particles,  arising  from  the  pre- 
cipitation process,  which  had  not  sunk  to  the  bottom. 

The  vote  of  thanks  was  carried  unanimously,  and 
the  proceedings  terminated. 
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Miscellaneous. 


FOREIGN  COUNTRIES  AT  THE  CHICAGO 
EXHIBITION. 

A memorandum  lately  issued  by  the  Chicago 
Executive  gives  the  following  list  of  foreign  countries 
which  have  accepted,  with  the  amounts  voted,  where 


these  are  known 

— 

Dollars. 

Dollars. 

Argentine  Re- 

Great  Britain — 

public  

100,000 

Trinidad  .... 

15,000 

Austria 

142,100 

Victoria  .... 

Belgium  

West  Australia 

Bolivia 

100,000 

Guatemala  .... 

120,000 

Brazil  

600,000 

Hawaii 

•China  

Hayti  

Chili 

100,000 

Honduras 

20,000 

Colombia 

100,000 

Italy  (informal)  . 

Costa  Rica  .... 

100,000 

Erythria  .... 

Denmark 

Japan  

630,760 

Danish  West 

Korea  

Indies  .... 

Madagascar  .... 

Ecuador  

125,000 

Mexico 

750,000 

Egypt  (informal) 

Netherlands  (in- 

France   

400,000 

formal)  

Algeria 

Dutch  Guiana. 

10,000 

Germany 

215,200 

Dutch  West 

Great  Britain  . . 

125,000 

Indies  .... 

5,000 

Barbadoes  . . 

6,000 

Nicaragua 

30,000 

British  Col- 

Orange Free 

umbia  .... 

State  

British  Guiana 

25,000 

Paraguay 

25,000 

British  Hon- 

Persia   

duras 

7,500 

Peru 

125,000 

Cape  Colony. 

25,000 

Russia 

Ceylon 

40,000 

Salvador  

12,000 

India 

San  Domingo  . . 

Jamaica  .... 

20,000 

Siam 

Malta  

Spain  T 

Mashonaland  . 

Cuba 

25,000 

New  South 

Transvaal 

Wales  .... 

Turkey 

New  Zealand  . 

Uruguay  

Queensland  . . 

Venezuela  .... 

South  Austra- 

'  — 

lia  

Total....  $4, 004, 560 

Tasmania  .... 

1 

or  say  ,£800,000 

Herr  Wermuth,  the  German  Imperial  Commissioner 
to  the  Exposition,  has  sent  word  that  the  100,000 
square  feet  reserved  for  Germany  in  the  Manufactures 
Building  has  already  been  taken,  and  that  much 
.nore  space  could  be  utilised  by  German  manufac- 
turers if  it  can  be  obtained. 

A Reuter’s  telegram  states  that  Mr.  Davis,  the 
Director-General  of  the  Exposition,  has  received  from 
AI.  Antonin  Proust,  Director  of  the  Fine  Arts  Section 
of  the  World’s  Fair  Commission  of  France,  an  appli- 
cation for  82,000  square  feet  of  wall  space  in  the  Art 


Building,  and  this  amount,  large  as  it  is,  will  probably 
be  granted.  England  and  Germany  have  each  asked 
for,  and  been  allotted,  20,000  square  feet  (of  floor 
space,  probably  equivalent  to  25,000  square  feet  of 
wall  space),  while  Belgium  has  secured  8,000, 
Holland  and  Denmark  3,000  each,  and  Japan  2,000 
square  feet.  According  to  the  architect  who  de- 
signed the  structure,  the  iU-t  Building  and  annexes 
will  contain  250,000  square  feet  of  floor  and  a mile 
of  wall  space,  so  that  it  will  doubtless  be  found 
possible  to  meet  all  demands. 


NUTMEG  CULTIVATION  IN  JAMAICA. 

In  the  Bulletin  of  the  Botanical  Departynent  of 
Jamaica  for  October  last  it  is  stated  that  a large 
stock  of  the  very  finest  nutmegs  for  seed  has  been 
imported  to  Jamaica  from  Grenada,  and  has  been 
sown  in  the  Hope  Gardens,  and,  when  ready  for  dis- 
tribution, will  be  sold  at  the  very  low  rate  of  three 
halfpence  each,  in  large  or  small  quantities.  It  is 
hoped  that  these  arrangements  will  tend  to  develop 
the  planting  of  nutmegs  on  a large  scale  in  suitable 
districts  in  Jamaica.  It  is  stated  that  already  one 
order  has  been  filed  for  10,000  plants,  and  another 
for  5,000.  The  germination  of  the  seed  in  large 
quantities,  and  the  care  of  the  seedlings,  is  said  to 
require  the  strictest  attention,  to  prevent  extensive 
loss.  From  the  seed  beds,  the  seedlings  are  trans- 
ferred to  bamboo  pots,  and,  when  they  have  quite 
recovered  from  the  transplanting,  and  have  formed 
good  roots,  they  are  ready  for  the  nutmeg  planta- 
tion. The  planters  must  now  exercise  strict  super- 
vision over  the  labourers,  to  see  that  the  bamboo 
pot  is  carefully  slit  down  on  one  side,  and  the  plant, 
with  the  earth  undisturbed  round  the  root,  gently 
placed  in  the  hole  prepared  for  its  reception.  If  this 
operation  is  done  too  harshly  or  clumsily,  the  tip  of 
the  tap  root  is  broken,  and  the  plant  soon  dies. 

Nutmeg  trees  require  a deep,  rich,  loamy  soil, 
moist,  but  not  swampy,  with  a humid  atmosphere. 
They  thrive  best  in  steady  river  valleys  from  sea-level 
up  to  300  or  400  feet,  but  they  will  grow  in  favourable 
situations  up  to  an  elevation  of  2,000  feet.  The  trees 
should  be  placed  at  distances  of  25  or  30  feet  apart, 
and  if  the  situation  is  not  naturally  shady  and  shel- 
tered, trees  should  be  planted  for  the  purpose  of 
breaking  the  wind  as  well  as  for  shade.  The  trees 
are  a long  time  coming  to  maturity,  not  producing  a 
crop,  as  a rule,  till  they  are  nine  years  old ; and  only 
when  they  first  flower,  at  six  or  seven  years  of  age, 
is  it  possible  to  determine  whether  they  are  male  or 
female.  A very  small  proportion  of  male  trees  is 
left  for  fertilisation  by  insects  ; the  rest  are  cut  down, 
and  fresh  plants  are  substituted.  The  fertile  trees 
continue  to  produce  fruit  for  seventy  or  eighty  years. 
On  an  average,  each  tree  will  yield  ten  pounds  of 
nutmegs  and  about  one  pound  of  mace  every  year, 
and,  when  highly  manured,  it  is  said  that  they  will 
produce  ten  times  that  amount. 
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In  connection  with  the  same  subject,  a note  on  the 
curing  of  nutmegs  in  Grenada  is  given  in  the  Novem- 
ber number  of  the  Jamaica  Bulletin , the  details  of 
which  may  be  of  service  to  those  who  are  starting 
the  culture.  The  process  is  said  to  be  that  which  is 
adopted  for  preparing  the  nutmegs  for  the  London 
market.  The  nutmegs  are  picked  up  from  under 
the  trees  every  day,  except  Sunday.  On  being 
brought  into  the  boucan,  the  mace  is  peeled  off  and 
pressed  flat  between  heavy  blocks  of  wood,  where 
it  is  left  for  two  or  three  days,  then  put  into  a case 
and  left,  till  it  reaches  the  proper  colour.  The  nut- 
megs are  put  into  receptacles  (with  fine  mesh  bottoms, 
so  that  the  air  can  pass  through)  inside  the  boucan, 
and  left  there  for  three  weeks  or  a month,  in  fact 
until  the  nut  begins  to  shake  inside  the  shell.  They 
are  then  shown  the  sun  for  a couple  of  hours  a day 
for  two  or  three  days.  After  this  they  are  cracked. 
Great  care  is  necessary  here,  for  if  the  outside  shell  is 
struck  too  hard  it  makes  a black  spot  in  the  nutmeg, 
which  affects  the  value  considerably.  When  cracked 
the  nuts  are  sorted  according  to  size,  put  into  ordi- 
nary flour  barrels  and  shipped.  Regarding  the  value 
•of  the  produce  of  nutmeg  trees,  when  in  full  bearing, 
it  is  stated  that  one  grower  in  1883  realised  from  two 
frees  as  much  as  ^30. 


Obituary. 

♦ 

Dr.  Alfred  Carpenter. — Dr.  Carpenter,  an 
active  member  of  the  Society  since  1876,  has  just 
died  at  Ventnor.  He  was  bom  in  1825,  educated  at 
Moulton  Grammar  School,  Lincolnshire,  and  studied 
medicine  first  at  Northampton  Infirmary,  and  after- 
wards at  St.  Thomas’s  Hospital.  He  commenced 
practice  at  Croydon  in  1852,  and  was  a particularly 
energetic  member  of  the  Croydon  Board  of  Health. 
He  was  elected  President  of  the  Council  of  the 
British  Medical  Association  in  1879,  and  was  for 
many  years  a Justice  of  the  Peace  for  Surrey.  Dr. 
Carpenter  read  several  papers  before  the  Society  of 
Arts,  and  was  a frequent  attendant  and  speaker  at 
meetings  on  sanitary  subjects.  The  last  paper  read 
by  Dr.  Carpenter  before  the  Society  was  on  the 
S 4t  Utilisation  of  Town  Sewage  by  Irrigation,”  on 
! February  2nd,  1887. 


MEETINGS  OF  IHE  SOCIETY. 
Ordinary  Meetings. 

Wednesday  evenings,  at  Eight  o’clock  : — 

February  3.  — T.  Pridgin  Teale,  M.A., 
F.R.C.S.,  F.R.S.,  “Dust,  and  How  to  Shut  it 
I Out.”  Prof.  T.  E.  Thorpe,  Ph.D.  F.R.S.,  will 
I preside. 

February  10.— E.  Price  Edwards,  “ Burning 


Oils  for  Lighthouses  and  Lightships.”  Sir  Lyon 
Playfair,  K.C.B.,  F.R.S.,  will  preside. 

February  17.— Capt.  F.  E.  Younghusband, 
“ The  Pamirs.” 

February  24. — Mr.  Ernest  Hart,  “ Ancient 
and  Modern  Art  Pottery  of  Japan.”  Prof.  William 
Anderson,  F.R.C.S.,  will  preside. 

March  2. — Prof.  Vivian  B.  Lewes,  “Spon- 
taneous Ignition  of  Coal,  and  its  Prevention.” 

March  9. — A.  P.  Laurie,  M.A.,  “Experiments 
on  the  Durability  of  Modern  Pigments.” 

March  16. — Tempest  Anderson,  M.D.,  “ Ice- 
land.” 

March  23.— Gilbert  R.  Redgrave,  “Manu- 
facture and  Industrial  Application  of  Flexible 
Tubing.” 

Papers,  the  dates  of  reading  of  which  are  not 
yet  fixed  : — 

“The  Fisheries  Department:  its  Position  and 
Prospects.”  By  J.  W.  Willis  Bund. 

“The  Congo  State.”  By  Captain  V.  Lovett 
Cameron,  R.N.,  C.B. 

“Colour  Blindness.”  By  Captain  W.  de  W. 
Abney,  C.B.,  F.R.S. 

Foreign  and  Colonial  Section. 

Tuesdays,  at  Half-past  Four  or  Eight 
o’clock  ; due  notice  of  the  hour  will  be 
given  : — 

February  16 — Lewis  Atkinson,  “The  Forth- 
coming Exhibition  at  Kimberley.”  8 p.m.  The 
paper  will  be  illustrated  by  lantern  slides. 

March  15. — F.  A.  Pezet  (Peruvian  Consul 
General),  “ Peru.”  8 p.m. 

April  5. — The  Rev.  John  McLean,  D.D. 
“Manitoba  and  the  North-West  Provinces  of  the 
Dominion.” 

April 26.  — Sir  Edward  Braddon,  K.C.M.G., 
“ The  Progress  of  Australasia.” 

May  24.— Colonel  Howard  Vincent,  C.B., 
M.P.,  “The  Extension  of  Colonial  Trade.” 

Indian  Section. 

Thursday  afternoons,  at  4.30  p.m.  : — 

February  ii.  — Lord  Lamington,  “Recent 
Travels  in  Indo-China.”  Lieut. -General  Sir  Andrew 
Clarke,  G.C.M.G.,  C.B.,  C.I.E.,  will  preside. 

March  3. — Surgeon-General  Sir  William  James 
Moore,  K.C.I.E.,  “Indian  Sanitation  and  the  In- 
ternational Congress  of  Hygiene.”  Major-Gen.  Sir 
OwenTudorBurne,K.C.S.I.,C.I.E.,  will  preside. 

March  24. — G.  H.  M.  Batten,  formerly  of  the 
Bengal  Civil  Service,  “The  Opium  Question.”  Sir 
John  Strachey,  G.C.S.I.,  C.I.E.,  will  preside. 

April  7.— Dr.  J.  Augustus  Voelcker,  “ The 
Agricultural  Needs  of  India.” 

April  28. — Sir  William  Wedderburn,  Bart., 
“Reorganisation  of  Agricultural  Credit  in  India.” 
The  Right  Hon.  Sir  James  Caird,  K.C.B.,  will 
preside. 
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May  19.  — Jervoise  Athelstane  Baines, 
I.C.S.,  Chief  Census  Commissioner  for  India,  “ The 
Indian  Census  of  1891.”  Sir  Charles  Bernard, 
K.C.S.I.,  will  preside. 

Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 
February  23.—  J.  William  Tones,  “Artistic 
Treatment  of  Jewellery : Jewel  and  Address  Caskets.” 
Sir  Philip  Cunliffe-Owen,  K.C  B.,  K.C.M.G-., 
C.I.E.,  will  preside. 

March  29. — E.  Roscoe  Mullins,  “The Deco- 
rative Uses  of  Sculpture.”  Alfred  Gilbert, 
A.R.A.,  will  preside. 

April  12.  — C.  Purdon  Clarke,  C.I.E., 
“ English  Brocades  and  Figured  Silks.” 

May  17. — George  J.  Robinson,  “Decorative 
Plaster  Work”  (II.).  J.  Hungerford  Pollen 
will  preside.  

Cantor  Lectures. 

Monday  evenings,  at  Eight  o’clock  : — 
Prof.  George  Forbes,  F.R.S.,  “ Develop- 
ments of  Electrical  Distribution.”  Four 
Lectures. 

Lecture  II. — February  i. — High-pressure 
supply — Old  attempts — Alternate  currents — Trans- 
formers — Feeders  — Sub-stations  — Overhead  and 
underground  conductors— Generation  of  electricity  by 
power  obtained  at  a distance  from  (1)  electricity,  (2) 
gas,  (3)  compressed  air,  (4)  water  under  pressure — 
Load  factor — Waste  products. 


MEETINGS  FOR  THE  ENSUING  WEEN. 

Monday,  Feb.  i ...  SOCIETY  OF  ARTS,  'John -street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lecture.)  Prof. 
George  Forbes,  “Developments  of  Electrical  Dis- 
tribution.” (Lecture  II.) 

Farmer’s  Club,  Salisbury-square  Hotel,  Fleet- street, 
E.C.,  4 p.m.  Mr.  Rew,  “The  Migration  of  Farm 
Labourers  to  the  Towns.” 

Royal  Institution,  Albemarle-street,  W.,  5 p.m. 

General  Monthly  Meeting. 

Engineers,  Westminster  Town  Hall,  7J  p.m.  In- 
augural Address  by  the  President  (Mr.  J.  W. 
Wilson,  jun.) 

Chemical  Industry  (London  Section),  Burlington- 
house,  V/.,  8 p.m.  1.  Messrs.  Wanklyn  and  John- 
stone, “Oxidation  of  the  Fatty  Acids.”  2.  Mr 
Watson  Smith,  “The  Stability  of  Certain  Organic 
Nitrogen  Compounds  occuring  in  Coal-Tar  Pitch.” 
Surveyors,  12,  Great  George-street,  S.W.,  8 p.m. 
Discussion  on  the  paper  by  Mr.  E.  H.  Morris, 
“ The  Four-Course  System,  with  Desirable  Varia- 
tions.” 

Medical,  11,  Chandos-street,  W.,  8^  p.m. 

Victoria  Institute,  1 A,  Adelphi-terrace,  W.C.,  8 p.m. 
1.  Mr.  J.  W.  Slater,  “Natural  Selection.”  2. 
Mr.  J.  J.  Murphy,  “ Reality  of  Knowledge.”  3. 
Capt.  F.  Petrie,  “ Brief  Notes  on  a recent  Sub- 
marine Volcano.” 

London  Institution,  Finsbury -circus, E.C.,  5 p.m.  Mr. 
Louis  Fagan,  “ Line  Engraving — English  School.” 
Tuesday,  Feb.  2 ...  Royal  Institution,  Albemarle-street,  W., 
3 p.m.  Professor  Victor  Horsley,  “ The  Brain. ’j 
(Lecture  III.) 


Central  Chamber  of  Agriculture  (at  the  House  ojf 
the  Society  of  Arts),  ii  a.m. 

Civil  Engineers,  25,  Great  George  street,  S.W., 

8 p.m.  Mr.  Alfred  Harper  Curtis,  “ Golld-Quarta 
Reduction.” 

Pathological,  20,  Hanover-square,  W.,  8£  p.m. 

Biblical  Archaeology,  9,  Conduit-street,  W.,  8 p.m. 
Zoological,  3,  Hanover-square,  W,  p.m. 
Wednesday,  Feb.  3...  SOCIETY  OF  ARTS,  John-street. 

Adelphi,  W.C.,  8 p.m.  Mr.  T.  Pridgin  Teale, 

“ Dust,  and  How  to  Shut  it  Out.” 

Entomological,  11,  Chandos-street,  W. , 7 p.m. 
Archaelogical  Association,  32,  Sackville-street,  W., 

8 p.m.  • 

Obstetrical,  20,  Hanover-square,  W.  8 p.m.  Annual 
Meeting. 

Civil  and  Mechanical  Engineers,  Westminster-palace 
Hotel,  S.W.,  7 p.m.  Mr.  J.  F.  Reade,  “ Main. 
Drainage  Extension  in  Towns.” 

Electrical  Engineers,  in  the  Theatre  of  the  Royal 
Institution,  Albemarle-street,  W.,  8 p.m.  Mr. 
Nikola  Tesla,  “Experiments  with  Alternate  Cur- 
rent of  High  Potential  and  High  Frequency.” 
Thursday,  Feb.  4... Royal,  Burlington-house,  W.,  4^  p.m. 
Antiquaries,  Burlington-house,  W.,  8J  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Mr. 
F.  N.  Williams,  “ A Monograph  of  the  Dianthus.” 

2.  Dr.  G.  Jeunings  Hinde  and  Mr.  W.  Murtorr 
Holmes,  “ The  Sponge  Remains  in  the  Lower 
Tertiary  Strata,  near  Oamaru,  Otago,  New 
Zealand.” 

Chemical,  Burlington-house,  W.,  8 p.m. 

London  Institution,  Finsbury-circus,  E.C.,  6 p.m. 
Mr.  Percy  Fitzgerald,  “Recollections  of  Charles 
Dickens.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Mr.  A.  S.  Murray,  “ Some  Aspects  of  Greek. 
Sculpture  in  Relief.”  (Lecture  III.) 

Historical,  11,  Chandos-street,  W.,  8£  p.m.  Mr.  O. 

Browning,  “ The  Evolution  of  the  Family.” 
Mechanical  Engineers,  25,  Great  George-street, 
S.W.,  7^  p.m.  Mr.  Joseph  Parry,  “Notes  on 
Mechanical  Features  of  the  Liverpool  Water 
Works,  and  on  the  supply  of  Power  by  Pressure 
from  the  Public  Mains,  and  by  other  means.” 
Archaeological  Institution,  Oxford-mansion,  Oxford-  j 
street,  W.,  4 p.m. 

Friday,  Feb.  5.. .United  Service  Institution,  Whitehall-yard,. 

3 p.m.  Lieut.  H.  B.  Jones,  “Military  Ballooning.” 
Royal  Institution,  Albemarle-street,  W..  8 p.m. 
Weekly  Meeting,  9 p.m.  Prof.  W.  C.  Roberts- 
Austen,  “ Metals  at  High  Temperature.” 

Mechanical  Engineers,  25,  Great  George-street,  I 
S.W.,  7^  p.m.  Mr.  William  Hawdon,  “ The  Dis-  I 
posal  and  Utilisation  of  Blast-Furnace  Slag.” 
Geologists’  Association,  University  College,  W.C.,.  I 
8 p.m.  Address  by  the  President,  “ The  Evolution- 
and  Classification  of  the  Cephalopoda : an  account  | 
of  recent  advances.” 

Quekett  Microscopical  Club,  20,  Hanover-square,.  I 
WT.C.,  8 p.m. 

Physical,  Science  Schools,  South  Kensington,  S.W. , 

5 p.m.  1.  Prof.  G.  F.  FitzGerald,  “ The  Driving  j 
of  Electro  - Magnetic  Vibrations  by  Electro-  j 
Magnetic  and  Electro-Static  Engines.”  2.  Prof.  | 
S.  P.  Thompson,  “ Supplementary  Colomrs.” 
Saturday,  Feb.  6... Royal  Institution,  Albemarle-street,  W., 

3 p.m.  Professor  J.  A.  Fleming,  “ The  Induction  I 
Coil  and  Alternate  Current  Transformer.”  I 
(Lecture  III.) 

Saturday  Lecture  Society,  Lecture  Theatre,  South  ‘ 
Kensington  Museum,  S.W.,  3 p.m.  Capt.  W.  de 
W.  Abney,  “ Colour  Blindness.” 
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AH  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi,  London,  IV.C. 


Notices. 

♦ 

CANTOR  LECTURES . 

The  second  lecture  of  the  course,  on  “ De- 
velopments of  Electrical  Distribution, ” was 
delivered  by  Prof.  George  Forbes,  F.R.S., 
on  Monday  evening,  1st  inst.  The  lectures 
will  be  printed  in  the  Journal  during  the 
summer  recess. 


APPLIED  ART  SECTION. 

The  publication  of  Mr.  William  Morris’s 
paper,  on  “The  Woodcuts  of  Gothic  Books,” 
is  unavoidably  postponed  until  next  week,  when 
it  will  be  printed  in  the  Journal. 


Chicago  Exhibition,  1898. 

4 

A meeting  of  the  Royal  Commission  was 
held  on  Wednesday,  3rd  inst.  Present : The 
Attorney-General,  M.P.,  in  the  chair;  Sir 
Frederick  Abel,  K.C.B.,  D.C.L.,  F.R.S.,  Sir 
George  Birdwood,  K.C.I.E.,  C.S.I.,  LL.D., 
M.D.,  Sir  Frederick  Bramwell,  Bart.,  D.C.L., 
F.R.S.,  Sir  Q wen  Tudor  Burne,  K.C.S.I., 
C.I.E.,  Michael  Carteighe,  Francis  Cobb, 
Prof.  James  Dewar,  M.A.,  F.R.S.,  Major- 
Gen.  J.  F.  D.  Donnelly,  C.B.,  James  Dredge, 
Sir  Douglas  Galton,  K.C.B.,  D.C.L.,  F.R.S., 
C.  Malcom  Kennedy,  C.B.,  Alexander  B.  W. 
Kennedy,  F.R.S.,  John  Biddulph  Martin,  J.  F. 
Moulton,  Q.C.,  F.R.S.,  W.  H.  Preece,  F.R.S., 
Prof.  W.  C.  Roberts-Austen,  C.B.,  with  Sir 
Henry  Trueman  Wood  as  Secretary. 


COMMITTEE  ON  AGRICULTURE. 

A meeting  of  the  Agriculture  and  Food  Pro- 
ducts Committee  was  held  on  Monday,  1st 
inst.,  at  12,  Hanover-square.  Present:  The 
Earl  of  Feversham,  President  of  the  Royal 
Agricultural  Society,  in  the  chair  ; Earl  Cath- 
cart,  G.  Allender,  Sir  Edward  Birkbeck,  Bart., 
M.P.,  J.  Bowen-Jones,  W.  Burdett-Coutts , 
M.P.,  Alfred  Darby,  Colonel  Sir  Nigel  Kings- 
cote,  Lieut. -General  Michael,  C.S.I.,  Ralph 
Palmer,  Albert  Pell,  Daniel  Pidgeon,  John 
Thornton,  Dr.  J.  A.  Voelcker,  Sir  William 
Williams,  Christopher  W.  Wilson,  with 
Sir  Henry  Trueman  Wood,  Secretary  of  the 
Royal  Commission,  and  Ernest  Clarke  (Hono- 
rary Secretary). 

COMMISSION  FOR  NEW  SOUTH 
WALES. 

The  New  South  Wales  Government  has 
appointed  a Commission  for  the  Chicago 
Exhibition,  of  which  Mr.  William  McMillan  is 
President,  and  Dr.  A.  Renwick,  Executive 
Commissioner.  It  is  estimated  that  the  cost 
of  the  Commission  will  be  ^30,000. 


REPORT  ON  THE  PRESENT  CONDITION 
AND  PROSPECTS  OF  THE  CHICAGO 
EXHIBITION. 

By  Colonel  J.  Hayes  Sadler, 

H.M.  Consul  at  Chicago. 

The  following  Report  (dated  13th  January) 
on  the  progress  made  in  the  constructions  and 
arrangements  for  the  World’s  Columbian  Ex- 
position, to  be  held  at  Chicago  in  1893,  has 
been  received  by  the  Secretary  of  the  Royal 
Commission  from  the  Secretary  of  State  for 
Foreign  Affairs  : — 

Introduction. 

Anyone  who  now  visits  the  site  of  the  pro- 
posed Chicago  Exhibition,  and  saw  its  con- 
dition when  first  ground  was  broken  on  the 
27th  January  last  year,  must  marvel  at  the 
progress  which  has  been  made  in  this  vast 
undertaking,  and  at  the  rapidity  with  which 
the  plans  have  taken  shape.  No  reasonable 
doubt  can  now  be  entertained  that  the  con- 
structions and  arrangements  on  the  ground 
will  be  completed,  and  that  everything  will  be 
ready  within  the  required  time.  But  it  is  not 
only  in  Jackson -park  that  great  progress  has 
been  made.  The  organisation  of  the  execu- 
tive machinery,  and  preliminary  plans  and 
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arrangements,  which  entailed  a vast  amount 
of  labour,  are  complete,  and  working  well  and 
smoothly ; and  it  may  be  fairly  said  that  all 
the  necessary  details  have  been  decided  or 
considered ; that  such  matters  as  may  further 
arise  are  ready  to  be  met ; and  that  the  prepa- 
rations for  the  largest  Exhibition  ever  held  are 
perfected.  The  energy  and  determination,  the 
liberality  and  fairness  shown  in  the  manage- 
ment of  the  enterprise,  both  by  the  National 
Direction  and  the  Local  Commission,  are 
proofs  of  the  executive  talent  selected  to  pre- 
side over  the  different  departments,  on  which 
such  an  enormous  amount  of  work  has  been 
thrown. 

The  progress  made  in  the  constructions  and 
arrangements  will  be  seen  under  the  following 
heads  : — 

1.  Introduction. 

2.  The  Site. 

3.  Financial  position. 

4.  The  Main  Buildings. 

5.  Cost  and  progress  of  Exposition  Build- 

ings. 

6.  Other  Works. 

7.  Government  and  State  Buildings. 

8.  Foreign  Countries. 

9.  Transportation. 

10.  Insurance. 

11.  General  Regulations. 

12.  World’s  Congress  Auxiliary. 

13.  Other  attractions. 

14.  Prospects  and  advantages  of  exhibits. 

15.  Dedication  and  Opening. 

The  Site. 

When  first  this  city  was  selected  for  the 
World’s  Columbian  Exposition,  the  difficulties 
to  be  encountered  by  the  Chicago  Commission 
were  great  and  numerous  ; the  fixing  on  the 
site,  which  was  a peculiarly  embarassing 
matter,  was  the  subject  of  long  discussions  ; 
many  conflicting  opinions  and  interests  were 
brought  to  bear  before  a decision  could  be 
arrived  at ; but  the  one  broad  view  of  consult- 
ing solely  the  interest  of  the  Exhibition  was 
adhered  to,  and  there  appears  to  be  no  other 
opinion  than  that  no  better  site  could  be 
chosen  than  the  one  selected,  and  it  is  gener- 
ally admitted  to  be  perfect.  Situated  for  the 
length  of  a mile  and  a half  on  the  borders  of 
Lake  Michigan,  which  has  all  the  appearance 
of  a sea,  Jackson-park,  though  seven  miles 
from  the  centre  of  the  city,  affords  the  great 
advantage  of  space ; it  has  an  area  of  586 
acres,  besides  which  there  are  the  80  acres  of 


the  Midway  Plaisance,  an  unoccupied  piece  of 
ground  adjoining  it  on  the  west  and  leading  to 
the  neighbouring  South-park,  which  affords  a 
further  space,  if  necessary,  of  371  acres.  It 
affords  another  great  advantage  over  all  former 
Exhibitions  of  a similar  character,  that  of 
water. 

With  the  exception  of  a small  portion  on  the 
northern  side,  the  whole  of  Jackson-park  a 
year  ago  was  a swamp,  a combination  of 
marsh,  water,  and  hummocks,  and  a vast 
amount  of  labour,  time,  and  expense  was  re- 
quired in  laying  out  the  ground  preparatory  to 
the  foundations  being  laid  of  the  proposed 
buildings.  The  borders  of  the  lake  have 
already  been  converted  from  a sandy  beach 
into  a stope  of  stonework,  capped  by  a magni- 
ficent esplanade  of  white  concrete  ; the  grounds 
are  laid  out  in  broad  terraces,  basins,  lagoons, 
and  canals,  separating  and  in  great  part  sur- 
rounding many  of  the  principal  buildings  now 
in  course  of  construction,  and  as  soon  as  these 
buildings  are  finished  plans  are  ready  for 
finally  beautifying  the  grounds,  and  setting 
out  beds  of  flowers.  Many  trees  have  beer? 
already  planted,  and  several  thousand  plants 
are  in  the  propagating  houses.  The  buildings 
are  of  great  size  and  architectural  beauty,  and 
with  the  distribution  of  water,  the  grounds  will 
provide  a scene  of  unequalled  beauty. 

Financial  Position. 

Cost. — The  cost  of  the  buildings  constructed 
by  the  World’s  Fair  Commission,  which  do 
not  include  such  as  maybe  built  by  the  United 
States  Government,  the  various  States  of  the 
Union  and  foreign  countries,  or  other  con- 
structions for  which  concessions  may  be 
granted,  will  amount  to  about  £1,600,000*  and 
besides  this  sum  there  are  other  sums  esti- 


mated as  follows  : — 

£ 

Grading,  filling,  &c 90,080 

Landscape  gardening 64,680 

Viaducts  and  bridges 25,000 

Piers 14,000 

Waterway  improvements  45.000 

Railways 100,000 

Steam  plant 160,000 

Electricity  300,000 

Statuary  on  buildings 20,000 

Vases,  lamps,  and  posts 10,000 

Seating 1,600 

Water  supply,  sewerage,  &c 120,000 

Improvement  of  lake  front  40,000 

World’s  congress  auxiliary  40,000 


* For  the  convenience  of  this  Report,  exchange  is  calcu- 
latod  at  the  rate  of  5 dollars  per  £1  sterling. 
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£ 


Construction  department,  expenses, 

fuel,  &c 104,000 

Organisation  and  administration  ..  661,713 
Operating  expenses  during  Exposi- 
tion   310,000 

£zt  106,09 1 

Making  a total  of  ,£3,706,091,  as  the  cost  of 
the  Commission,  to  meet  which  the  following 


is  a statement  of  resources  : — 

£ 

Stock  subscriptions 1,144,246 

City  of  Chicago  bonds  1,000,000 

Prospective  gate  receipts  2,000,000 

Concessions  and  privileges  ....  300,000 

Salvage 6,600 


4,750,846 

To  which  may  be  added  future 
subscriptions  and  interest  on 
deposits  estimated  at 40,000 

Total..  £4,790,846 

As  the  gate  receipts  will  not  come  in  till  the 
Exhibition  is  open,  and  payments  on  the  con- 
tracts must  be  met,  it  is  proposed  to  ask  a 
loan  of  £1,000,000  from  the  United  States 
Government,  which  it  is  believed  will  be 
shortly  laid  before  Congress.  The  charge  on 
entrance  to  the  grounds  will  probably  be  fixed 
at  two  shillings. 

The  Main  Buildings. 

The  great  buildings,  constructed  at  the 
charge  of  the  Commission,  are  distributed  in 
the  centre  and  southern  part  of  the  park,  the 
northern  part  of  which  is  set  aside  for  the 
constructions  of  foreign  countries  and  the 
separate  States  of  the  Union.  They  cover 
153*8  acres,  and,  with  the  gallery  area,  will 
have  a total  floor  space  of  199*7  acres.  The 
most  eminent  architects  in  the  country  have 
contributed  to  the  plans,  and  every  endeavour 
has  been  made  that  the  enterprise  shall  have 
a thoroughly  national,  and  not  solely  a local, 
character.  The  architecture  is  greatly  Corin- 
thian, and  promises,  in  an  artistic  point  of 
view,  to  be  eminently  successful ; at  the  same 
time  the  lagoons  and  canals  will  give  a Vene- 
tian effect,  and  reflecting  the  numerous  palaces 
and  the  powerful  electric  lights  will  produce  a 
magical  appearance  at  night.  The  frame- 
work of  the  Exposition  buildings,  which  are 
designed  for  temporary  use  and  for  removal, 
is  of  iron  or  steel  sheathed  with  wood,  and 
coated  inside  and  outside  with  staff.  This 
latter  material  is  composed  of  clay,  plaster  of 
Paris,  glue  and  hair,  and  is  fire-proof  and 


impervious  to  water.  It  is  moulded  in  sheets, 
of  various  and  elaborate  designs,  and  affixed 
to  the  wooden  sheathing;  tinted  in  imitation 
of  different  stone  and  marble,  it  gives  all  the 
effect  of  sculptured  masonry.  The  masonry  of 
I the  lagoons  and  statuary  will  also  be  of  this 
I material.  The  advance  made  of  late  at 
Chicago  in  the  use  of  iron  and  steel  columns, 
girders,  and  joists,  as  a framework,  with  a 
mere  facing  of  tile  or  brick,  has  enabled  large 
constructions  to  be  erected  with  a rapidity 
before  unknown,  and  they  have  all  the  ap- 
pearance of  having  taken  years  to  build.  The 
erection  of  the  framework  occupies  nearly 
j three-fourths  of  the  time  required  to  complete 
j the  building.  The  progress  in  construction 
I has  been  marvellous  for  so  short  a time,  the 
I foundations  have  all  been  finished,  many  of 
| the  buildings  have  assumed  a form  which  gives 
! an  idea  of  their  grandeur,  and  one  is  exteriorly 
complete.  The  weather  up  to  the  end  of  the 
] year  was  not  unfavourable,  and  allowed  of 
almost  uninterrupted  work.  In  December 
alone,  3,433,453  lbs.  of  iron  and  steel  were 
brought  to  the  ground,  5,306  car  loads  of 
material  were  delivered,  10,000,000  feet  of 
lumber  were  consumed,  and  1,446,200  lbs.  of 
iron  work  were  placed.  The  quantity  of 
lumber  required  altogether  for  the  buildings  is 
60,000,000  feet,  and  of  iron  and  steel  about 
18,000  tons.  The  total  quantity  of  staff  re- 
quired will  be  84,000  pieces,  of  which  23,500 
were  cast  up  to  the  1st  January.  The  daily 
average  of  labourers  employed  in  December 
was  2,824,  besides  800  em-ployes.  Work  has 
been  proceeding  day  and  night,  by  relays  of 
labourers,  as  the  agreement  with  the  labour 
unions  was  that  a day’s  labour  should  be 
eight  hours. 

Size,  Cost,  and  Progress  of  the 
Exposition  Buildings. 

Administration.  — The  Administration 
Building  has  a dimension  of  262  by  262  feet, 
covers  1*6  acres,  and  costs  £87,000.  With  its 
gilt  dome,  it  will  perhaps  be  the  most  striking 
object  in  the  grounds.  It  consists  of  a large 
rotunda  120  feet  in  diameter,  and  220  feet  in 
height,  surrounded  by  a colonnade  and  four 
pavilions.  The  structure  work  of  the  latter 
and  the  exterior  covering  are  finished.  The 
ironwork  of  the  rotunda  is  placed  to  the  level 
of  170  feet,  from  which  height  the  dome  will 
spring.  The  pavilions,  four  stories  high,  will 
contain  the  offices  and  board-rooms  of  the 
different  departments  of  the  Administration, 
besides  the  fire  and  police  departments,  the 
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ambulance  service,  physician  and  pharmacy 
bureau,  the  bank,  police-office,  and  other 
offices.  Nearly  ^9,000  have  already  been 
paid  on  the  contract. 

Manufactures  and  Liberal  Arts.  — The 
-Manuractures  and  Liberal  Arts  Building 
^measures  1,687  feet  by  787  feet,  costs 
.^300,000,  and  covers  30-5  acres.  As  yet 
£2 9,000  have  been  paid  for  work  done.  The 
.30-5  acres  of  floor  are  laid,  and  the  super- 
structure is  gradually  showing  above  it.  The 
huge  steel  trusses  for  the  roof  will  shortly  be 
raided.  It  will  be  the  largest  building  ever 
constructed  for  exhibition  purposes,  and  with 
its  strictly  Corinthian  style,  and  the  staff  cover- 
ing tinted  to  represent  marble,  will  have  a 
fine  architectural  effect.  The  central  hall  will 
have  a clear  space  nearly  a quarter  of  a mile 
long  by  127  yards  wide,  and  a height  of  200 
feet.  As  originally  designed,  there  was  an 
open  court  at  each  end,  but  these  are  to  be 
roofed,  to  give  more  room,  at  an  additional 
cost  of  ^40,000,  and,  with  the  galleries,  the 
building  will  have  a floor  space  of  40  acres. 

Mines. — The  Hall  of  Mines  and  Mining  is 
700  by  350  feet,  covers  5*6  acres,  and  is  con- 
tracted for  at  the  price  of  .£53,000,  of  which 
^27,000  has  been  paid.  This  construction  is 
far  advanced  ; the  framework  and  wood  cover- 
ing is  completed,  and  finishing  touches  are 
being  put  on  the  iron  and  glass  roof.  The 
staff  covering  is  being  applied,  and  will  be 
continued  during  the  cold  weather,  as  will  be 
the  case  with  all  buildings  ready  to  be  covered, 
by  erecting  against  the  wall  a moveable  shed 
heated  with  a stove. 

Electricity . — The  floor  of  the  Electricity 
Building  has  been  laid  some  time,  but  further 
progress  was  stopped  for  the  purpose  of 
strengthening  the  foundations  so  as  to  enable 
them  to  bear  the  weight  of  the  machines, 
which  will  be  heavier  than  was  anticipated.  A 
large  staff  of  men  have  however  been  employed 
during  the  last  four  or  five  weeks,  and  the 
framework  is  completed  up  to  the  gallery  floor, 
and  nearly  all  the  great  steel  trusses  for  the 
roof  are  in  place.  The  size  of  the  building  is 
690  by  345  feet,  the  area  5*5  acres,  and  the 
cost  £ 80,200.  ^17,500  have  been  paid  on  this 
contract. 

Transportation.  — Four  months  ago  the 
Transportation  Building  had  not  been  com- 
menced, the  site  was  an  irregular  sand  heap, 
and  the  timber  for  construction  was  not  on  the 
ground.  The  framework  is  now  practically 
completed  as  well  as  the  roof  sheathing  over 
the  galleries  ; the  clerestory  trusses  are  being 


raised,  and  when  the  glazing  and  putting  on 
the  staff  is  done  it  will  be  ready  for  occupancy. 
The  main  building  is  960  by  256  feet,  with  an 
area  of  5*6  acres,  and  the  annex  900  by  425 
feet,  with  an  area  of  8 8 acres,  and  the  total 
cost  is  ^74,000,  of  which  ^30,000  have  been 
paid  for  work  finished.  This  building  will  con- 
tain every  description  of  exhibit  devoted  to  the 
purpose  of  transportation.  Immense  freight 
sheds  have  been  erected. 

The  Woman’s  Building  is  the  nearest  to- 
wards completion  of  all  the  constructions,  the 
scaffolding  being  removed,  and  exteriorly,  with 
the  exception  of  the  windows,  it  has  assumed 
the  appearance  of  a finished  marble  palace. 
The  finishing  of  the  interior  is  progressing. 
It  measures  388  X 192  feet,  and  has  an  area  of 
1 '8  acres,  costing  £27, 6oo,  of  which  ^14,000 
have  been  paid. 

Art  Galleries. — The  Art  Palace  is  built  of 
brick,  and  has  an  area  of  37  acres,  being 
500  X 320  feet ; besides  which  there  are  two 
annexes,  each  200  X 120  feet,  giving  an  addi- 
tional area  of  i*i  acre,  the  whole  costing 
^134,000,  of  which  between  £5,000  and  ,£6,000 
have  been  paid.  The  basement  and  floor  are 
completed,  and  the  brick  walls  have  reached 
an  average  height  of  10  feet  above  the  second 
floor.  More  than  five  million  bricks  have  been 
laid  already.  Space  in  this  building  has  been 
applied  for  by  several  foreign  nations.  The 
Fine  Arts  Building  has  a total  wall  space  of 
145,852  square  feet. 

The  present  idea  is  that  this  building  will 
be  retained  where  it  is  as  a permanent  art 
gallery,  as  a survival  of  the  Exposition,  and 
that  paintings  will  be  gradually  purchased 
for  it. 

Fisheries. — Two  months  ago  the  Fisheries 
Building  was  represented  by  a heap  of  lumber 
and  a sawmill.  The  iron  framework  of  the 
aquaria  is  now  complete,  the  gallery  trusses  of 
the  main  building  are  placed,  and  the  western 
pavilion  is  showing  above  the  ground.  The 
extreme  length  of  the  main  building  is  365  feet, 
covering  an  area  of  1 *4  acres ; a curved  cor- 
ridor on  each  side  connects  it  with  two  circular 
wings  or  pavilions  135  feet  in  diameter,  one  for 
the  aquaria  and  the  other  for  angling  exhibits, 
giving  a total  length  of  1,100  feet.  The  struc- 
ture will  cost  £44,200,  and  £5,200  have  been 
paid  for  carpentry  and  plaster  model  work 
done. 

Horticulture. — The  Horticultural  Building 
is  998  feet  long  by  250  feet  broad,  and  con- 
sists of  a central  domed  pavilion  and  two  side 
pavilions,  joined  by  curtains  forming  interior 
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courts,  and  covers  57  acres.  The  cost  is 
£60,000,  of  which  ^10,000  have  been  paid  for 
carpentry  and  modelling  done.  There  will, 
besides,  be  eight  greenhouses,  100  X 24  feet, 
covering  half  an  acre,  and  costing  ^5,000. 
The  pavilions  are  constructed  up  to  the  roof 
line ; the  west  curtain  is  complete  as  far 
as  the  woodwork  is  concerned ; the  roof 
is  glazed,  and  windows  are  being  placed ; 
lack  of  iron  has  delayed  the  construction  of 
the  dome,  but  the  ironwork  is  now  being  put 
in  position. 

Machinery . — The  Machinery  Building  is 
the  most  expensive  of  all  the  constructions, 
costing  ^240,000,  but  as  yet  only  £$,000  has 
been  paid  for  work  done.  The  dimensions  of 
the  main  building  are  846  by  492  feet,  with  an 
area  of  9*6  acres,  and  those  of  the  annex 
550  by  490  feet,  having  an  area  of  6 -2  acres. 
The  floor  of  the  main  hall  is  laid,  and  6,000 
supporting  pillars  are  erected,  and  the  founda- 
tion of  the  annex  is  being  laid.  The  whole 
length  of  the  construction  is  1,400  feet,  and 
the  architectural  effect  of  the  main  hall  will 
be  very  fine.  There  will  be  also  annexed  a 
power-house,  pumping  works,  and  machine 
shop,  covering  2*1  acres,  at  an  additional  cost 
of  £ij,ooo. 

Agriculture. — The  main  Agricultural  Build- 
ing is  800  feet  long  by  500  wide,  and  covers 
9-2  acres  ; the  annex  is  560  by  300  feet,  with 
an  area  of  3*8  acres,  and  together  they  will 
cost  ^123,600,  besides  which  there  will  be  an 
Assembly  Hall,  &c.  ; 400  by  120  feet,  which 
will  cost  £20,000.  ^18,500  have  been  already 
expended  for  carpentry  and  modelling  work. 
The  interior  columns  and  gallery  girders  and 
joists  are  in  position,  and  the  iron  columns  to 
support  the  roof  are  being  placed ; numbers 
of  workmen  are  engaged  in  erecting  the  wood- 
work, which  to  the  extent  of  7,000,000  feet  of 
lumber  is  already  sawn  for  the  construction, 
and  more  than  half  is  already  placed. 

Saw-mill. — At  the  back  of  the  Agricultural- 
Annex  is  a saw-mill  300  by  125  feet,  having  an 
area  of  an  acre,  and  costing  ^7,000. 

Forestry. — The  forestry  building  is  situated 
in  the  south-eastern  part  of  the  park,  and  costs 
^20,000  ; it  has  an  area  of  2*5  acres,  being 
528  by  208  feet.  It  is  about  three  parts  finished, 
and  will  be  occupied  by  the  model  makers  till 
the  spring,  when  the  rustic  work  will  be  put 
on,  and  the  temporary  roof  replaced  by  a 
thatched  one. 

Dairy. — The  Dairy  Building  lies  just  beyond 
the  Forestry,  measures  200  by  100  feet,  with 
an  area  of  half  an  acre,  and  will  cost  about 


^6,000.  All  the  columns  are  up  to  the  roof 
line,  and  the  gallery  floor  is  being  laid. 

Live  Stock. — The  Live  Stock  Buildings, 
pavilion,  and  sheds  will  cover  437  acres,  the 
ground  given  up  to  that  department  being 
altogether  63  acres,  and  the  cost  of  construc- 
tion will  be  £67,000. 

Pier  and  Casino. — A pier  80  feet  wide  runs 
out  from  the  north-east  corner  of  the  archi- 
tectural building,  stretches  1,200  feet  into  the 
lake,  and  at  right  angles  to  the  extremity  run 
two  shorter  piers,  forming  a harbour,  inside  the 
northernmost  of  which,  facing  the  basin  and 
Administration  Building,  is  situated  the  Casino, 
of  Venetian  architecture,  built  on  piles,  the 
seven  separate  pavilions  of  which  are  inter- 
sected by  water.  The  Casino  is  250  by  120 
feet,  and,  with  the  Music-hall,  will  cost 
^42,000. 

Other  Works. 

Besides  the  main  buildings  a great  deal  of 
other  work  has  been  done  towards  carrying  out 
the  plans  adopted  by  the  Grounds  and  Build- 
ings Committee. 

Woter  Supply. — To  supply  the  buildings 
and  grounds  with  water  two  plants  are  to  be 
put  in  with  a capacity,  one  of  24,000,000 
gallons  a day,  the  other  40,000,000,  making  a 
total  of  64,000,000  gallons  a day.  The  ma- 
chinery will  shortly  be  installed. 

Drainage.  — A system  of  drainage  and 
sewerage  has  been  adopted,  which  is  believed 
to  be  adequate  and  perfect.  The  work  is  pro- 
gressing fast.  All  refuse  will  be  received  by 
injectors  and  forced  by  compressed  air  through 
underground  pipes  into  four  huge  tanks,  where 
it  will  be  treated  chemically  and  rendered  in- 
offensive. 

Lighting. — The  plans  for  lighting  are  also 
being  actively  carried  out.  The  electric  plant 
will  require  22,000  horse-power,  and  the  plans 
are  adopted  for  providing  138,218  lamps,  of 
which  6766  will  be  arc  lamps  of  2,000  candle- 
power  each,  and  131,452  incandescent  lamps  of 
16  candle-power  each.  The  effect  of  the 
electric  lighting  will  be  greater  than  has  ever 
yet  been  produced.  An  immense  railway 
station  is  being  laid  out  to  the  west  of  the 
Administration  Building,  in  conjunction  with 
the  railway  system  and  bridges  and  viaducts 
are  in  course  of  construction. 

Bazaar. — The  Midway  Plaisance  is  set  apart 
for  the  bazaar  of  all  nations,  and  contracts 
have  already  been  entered  in  this  space  for  a 
typical  Egyptian  street,  and  a section  of  Con- 
stantinople, to  cost  together  ^300,000;  a 
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German  village,  Moorish  palace,  a Maori 
village,  and  other  constructions  of  a similar 
character,  for  which  concessions  have  been 
granted.  An  additional  charge  will  be  made 
for  visiting  this  part,  which  will  be  outside  the 
Exposition  proper. 

Government  and  States  Buildings. 

The  United  States  Government  appropriated 
£300,000  for  the  World’ s Columbian  Exposition , 
of  which  sum  £80,000  was  set  aside  for  build- 
ing, and  a great  portion  of  the  remainder  has 
been  spent  in  National  Committee  expenses 
and  preparations  for  Government  exhibits.  It 
is  expected  that  a further  appropriation  will  be 
made,  the  cost  of  awards  (^140,000),  the  award- 
ing juries,  and  further  National  Commission 
expenses.  The  Government  Building  measures 
415  feet  by  345  feet,  covers  3*3  acres,  and  costs 
£80,000.  Work  is  rapidly  being  pushed  on. 
The  imitation  battle-ship,  also  constructed  by 
the  National  Government,  is  built  of  brick,  in 
the  lake,  a short  distance  from  the  shore,  and 
is  completed  to  the  deck  level.  It  is  348  by 
69*25  feet,  and  costs  £20,000. 

Twenty  - six  States  and  territories  have 
already  made  varying  appropriations  for  their 
separate  State  representations,  amounting  in 
the  aggregate  to  .£539,000.  This  sum  will  be 
largely  increased,  as,  in  many  cases,  the  vote 
is  only  preliminary  ; in  some,  money  is  being 
raised  by  subscriptions  for  further  representa- 
tion, and  the  legislatures  of  other  States  have 
yet  to  fix  upon  the  sum  they  intend  to  appro- 
priate. In  the  State  of  New  York  it  is  said  a 
proposal  will  be  submitted  for  an  appropria- 
tion of  £500,000.  Plans  for  the  buildings  of 
some  of  the  States  have  been  approved,  but 
their  construction  has  not  yet  been  com- 
menced, except  in  the  case  of  Illinois  State 
Building,  which  is  progressing  rapidly,  and, 
with  its  two  wings,  will  cover  2 acres,  and 
cost  £50,000.  All  the  States  buildings  will  be 
clustered  together  at  the  northern  part  of  the 
park,  in  the  neighbourhood  of  the  ground  re- 
served for  foreign  countries.  It  is  expected 
that  the  separate  expenditure  of  the  several 
States  and  Territories  will  exceed  £1,000,000, 
44  States  and  5 Territories  having  signified  in- 
tention to  participate. 

Foreign  Countries. 

Thirty-nine  foreign  nations  and  24  colonies 
have  signified  to  the  Direction  their  intention 
of  participating  in  the  Exhibition.  Their 
names,  and  the  amount  of  their  appropria- 


tions, made  or  proposed — as  far  as  yet  known 


— are  as  follows 

: — 

Appro- 

Appro - 

Country. 

priation. 

Country.  priation. 

Argentine  Re- 

Great  Britain — 

public  £"20,000 

Trinidad  ....  £3,000 

Austria 

29,850 

Victoria  15,000 

Belgium  

West  Australia 

Bolivia 

20,000 

Guatemala  ....  24,000 

Brazil  

120,000 

Hawaii 

China  

Hayti  

Chili 

20,000 

Honduras 4,00a 

Colombia 

20,000 

Italy  (informal)  . 

Costa  Rica  .... 

20,000 

Erythria  .... 

Denmark 

Japan  126,153. 

Danish  West 

Korea  

Indies  .... 

Madagascar  .... 

Ecuador  

25,000 

Mexico.. 150,000 

Egypt  (informal) 

Netherlands  (in- 

France  

80,000 

formal)  

Algeria 

Dutch  Guiana.  2,000 

Germany 

52,840 

Dutch  West 

Great  Britain  . . 

25,000 

Indies  ....  1,000 

Barbadoes  . . 

1,200 

Nicaragua 6,000 

British  Col- 

Orange Free 

umbia  .... 

State  

British  Guiana 

5,000 

Paraguay 5, 000 

British  Hon- 

Persia   

duras 

I)5°° 

Peru 25,000 

Cape  Colony. 

5, ooo 

Russia 

Ceylon 

8,000 

Salvador  1,400 

India 

San  Domingo  . . 

Jamaica  .... 

4,000 

Siam 

Malta  

Spain  

Mashonaland  . 

Cuba 5,000 

New  South 

Transvaal 

Wales  .... 

3°>oco 

Turkey 

New  Zealand . 

Uruguay  

Queensland  .. 

Venezuela  .... 

South  Austra- 

lia   

Tasmania  . . 

Total £845, 9i$ 

Besides  the 

above-named  countries,  the 

appropriations  of  which  it  is  assured  will  in 
many  cases  be  increased,  it  may  be  considered 
certain,  from  information  received  by  the 
Direction,  that  Sweden,  Norway,  Hungary, 
Switzerland,  Canada,  and  several  others  will 
be  added  to  the  list ; and,  at  a low  estimate, 
it  is  thought  the  appropriations  of  foreign 
nations  will  amount  to  £t, 000, 000  sterling. 
Building  sites  have  been  selected  for  Great 
Britain,  Germany,  Japan,  Turkey,  Mexico, 
Peru,  Brazil,  Ecuador,  Colombia,  Costa  Rica, 
Guatemala,  and  Chili,  and  the  constructions 
of  foreign  countries  will  be  of  very  varied 
description.  Zanzibar  alone  has  reconsidered 
its  acceptance  of  the  invitation  to  participate. 
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Transportation. 

To  the  grounds. — The  only  drawbacks  to 
the  site  of  the  Exposition  are  its  distance  of 
seven  miles  from  the  centre  of  the  city,  and 
the  distance  Chicago  is  from  the  Atlantic. 
At  present,  the  Illinois  Central  Railway,  which 
runs  along  the  borders  of  the  Lake,  conveys 
home  daily,  between  the  hours  of  5 and  6.30, 
about  5,000  people  out  of  the  city  in  the 
■direction  of  Jackson-park,  and  during  the 
same  time,  about  40,000  people  daily  travel 
home  by  cable  and  horse  car.  These  modes 
of  conveyance  may  extend  their  capacity,  and 
the  elevated  railroad,  which  has  been  partly 
■completed,  will  no  doubt  be  ready  to  bear  its 
share.  It  is  also  expected  that  steamboat 
companies  will  start  lines  from  the  city  to  the 
park,  and  that  the  means  of  reaching  the 
ground  will  be  increased,  so  that  a maximum 
of  400,000  can  be  daily  conveyed  to  and  from 
the  Exhibition.  The  peculiarity,  however,  of 
Chicago  is  that,  though  it  occupies  an  enor- 
mous extent  of  ground — 178  square  miles — the 
principal  business,  the  hotels,  stores,  public 
buildings,  and  the  railway  and  car  termini, 
are  almost  all  concentrated  in  about  one-half 
mile  square,  and  from  the  configuration  of  the 
city,  and  the  north  and  west  sides  being 
separated  by  the  river  from  each  other  and 
from  the  south  side,  almost  everything  passes 
through  that  small  northern  part  of  the  south 
side,  which  is  now  much  crowded. 

In  the  grounds. — With  regard  to  the  con- 
veyance of  people  round  the  grounds,  plans 
are  not  definitely  adopted,  but  several  com- 
panies are  ready  to  provide  the  means,  and 
the  only  decision  arrived  at  is  that  the  tracks 
must  be  elevated.  One  of  the  plans  now  under 
trial  is  a continuous  movable  sidewalk,  or 
platform,  with  a capacity  of  40,000  an  hour,  to 
be  continually  moving  at  the  rate  of  three 
miles  an  hour,  and  alongside  it  another 
platform  moving  at  the  rate  of  six  miles 
an  hour.  The  portion  on  trial  has  been 
working  for  the  last  month,  and  has  met  with 
general  approval,  the  habit  of  getting  on  to 
the  platform  in  motion  being  quickly  acquired. 
Definite  arrangements  are  yet  to  be  perfected 
for  the  conveyance  of  visitors  to  Chicago  from 
different  parts  of  the  country,  but  reduced 
rates,  it  is  said,  will  prevail. 

Freight  for  Exhibits . — With  regard  to 
freight  rates  for  exhibits,  arrangements  have 
been  made  with  nearly  500  railway  and  steam- 
ship companies.  The  following  memorandum 


23 r 

has  just  emanated  from  the  Direction  at 
Chicago : — 

“ Freight  rates : on  the  subject  of  freight 
rates  from  the  seaboard  ports  to  Chicago, 
on  exhibits  for  the  World’s  Columbian 
Exposition,  to  be  held  in  1893,  it  may  be 
announced  that  the  following  arrangements 
have  been  perfected,  which,  however,  are  sub- 
ject to  a modification  which  it  is  hoped  may 
be  effected.  The  Freight  Traffic  Association 
of  the  country,  of  which  the  leading  trans- 
portation lines  are  members,  have  uniformly 
adopted  a tariff  of  full  rates  on  the  forward 
journey,  granting  free  return  of  the  exhibits 
to  the  seaboard,  provided  ownership  remains 
unchanged. 

“The  following  schedule  of  class  rates  in 
effect  at  the  present  time  (December,  1891) 
between  the  principal  seaboard  ports  and 
Chicago  (subject  to  change)  are  : — 


From 

1st  class. 

2nd  class.  | 

3rd  class. 

4th  class. 

5th  class. 

| 6th  class. 
> 

B 

| c 

New  York 

75 

65 

5o 

35 

30 

25  1 

Philadelphia ... 

69 

59 

48 

33 

28 

H 

Baltimore  

67 

57 

47 

32 

27 

22 

Boston 

75 

65 

5° 

35 

3° 

25  s 

Portland  Me... 

65 

57 

44 

3 

26 

22 

Newport  News 

59 

51 

43 

29 

25 

1 20 ! 

Montreal  

65 

57 

44 

3i 

26  i 

22 

New  Orleans... 

i*i8 

98 

78 

61 

50 

44  J 

San  Francisco. 

4-20 

370 

2’95 

2-30 

2-00 

2‘00 

f8o 

J 

11'45 

Portland  Or.... 

4*20 

37® 

2’95 

2'3° 

2*00  j 

j 2'00 

i'8o 

<•45 

“ To  the  above  rates  there  will  be  added  a 
sum  not  to  exceed  8 cents,  per  100  lbs.  This 
is  a terminal  charge  covering  the  switching  of 
exhibits  into  the  Exposition  grounds  from  the 
point  of  intersection  with  the  Illinois  Central 
Railroad,  and  the  placing  of  exhibits  on  or 
adjacent  to  the  space  allotted.  This  charge 
of  approximately  8 cents  will  be  made  in  both 
directions. 

“ From  the  above  it  will  be  seen  that  freight 
rates  from  New  York  to  Chicago,  including 
switching  and  terminal  charges,  as  specified 
above,  vary  from  half  a cent  to  one  and  a half 
cents  per  ton  per  mile. 

“ When  property  is  shipped  on  a through  bill 
of  lading,  to  and  from  Chicago,  there  will  be 
no  charge  for  transfer  from  steamer  to  rail  at 
the  seaboard. 

“ The  class  rates  herein  quoted  will,  it  is  be- 


232 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


\_Febi-uary  5,  1892. 


lieved,  cover  such,  exhibits  as  are  not  of  a par- 
ticularly high  grade. 

“ Exceptionally  fine  goods,  such  as  statuary, 
paintings,  and  fragile  articles,  which  are 
classified  from  one  and  one -half  to  double 
first-class,  are  charged  at  proportionally 
higher  rates  than  those  scheduled. 

“Freight  charges  on  exhibits  must  be  prepaid 
at  the  point  of  shipment,  the  goods  being  de- 
livered at  the  Exposition  clear  of  all  charges 
incident  to  their  transportation. 

“A  condition  of  the  free  return  of  unsold  ex- 
hibits is  that  they  shall  be  transported  over 
identically  the  same  routes  as  were  used  in  for- 
warding them  to  Chicago. 

“ Storage  Rates  for  Empty  Cases. — 
The  maximum  charge  for  removing,  storing, 
and  returning  empty  cases,  and  packing 
material,  without  insurance,  two  (2)  cents  per 
cubic  foot.  For  empty  cases  and  packing 
material,  with  insurance,  two  and  one-half 
cents  (2^)  per  cubic  foot.  Neither  these 
storage  rates  nor  the  terminal  charge  referred 
to  above  are  definitely  determined.  It  is  hoped 
that  both  may  be  modified. 

“ The  following  statement,  reproduced  for 
comparative  purposes,  shows  the  cost  of 
similar  service  at  other  Expositions  : — 

Per  Cubic 
Feet. 

London 1862  $ 059 

Vienna  1873  -02 

Philadelphia..  1876  (without  insurance)  ’Oi8 

Paris 1889  ( „ „ ) -029 

Paris 1889  (including  insurance)  *162 

“While  the  arrangements  with  trans -oceanic 
and  other  steamship  lines  are  as  yet  in- 
complete, the  Exposition  management  has 

every  reason  to  believe  that  liberal  concessions 
will  be  made  by  all  the  leading  lines  touching 
at  New  York  and  other  seaboard  ports.” 

Insurance. 

The  amount  of  insurance  placed  on  the  main 
Exposition  buildings  up  to  the  end  of  the  year 
exceeded  £ 200,000 , and  this  will  be  gradually 
increased  as  their  construction  progresses.  It 
is  estimated  that  not  less  than  ^35,000,000  or 
^40,000,000  insurance  will  be  eventually  car- 
ried on  the  buildings  and  exhibits.  The  Ex- 
position ground  is  already  provided  with  a 
full  equipment  of  fire  engines  and  apparatus, 
and  every  precaution  is  being  taken  against 
fire. 

Insurance  Memorandum. — The  following 
Insurance  Memorandum  was  issued  on  the 
6th  January,  1892 


“ The  Insurance  Auxiliary  Committee  has 
suggested  that  insurance,  both  marine  and 
fire  risks,  be  obtained  in  the  country  from 
which  exhibits  are  sent.  The  Committee  is 
unable  to  name  the  ocean  rate,  as  it  varies 
according  to  the  port. 

“ The  fire  risk  of  Exhibition  buildings,  at 
present,  would  be  at  the  building  construction 
rate,  which  will  be  modified  somewhat  when 
the  buildings  are  completed.  On  the  tem- 
porary Insurance  Diagram,  attached  herewith, 
will  be  found  the  present  rate  marked  in  blue 
pencil.* 

“ To  obviate  the  difficulty  of  obtaining  fuli 
fire  insurance  in  this  city  on  exhibits,  which 
will  probably  begin  about  the  end  of  this  year, 
the  Committee  suggest  that  exhibitors  obtain 
in  their  own  country  as  much  insurance  from 
domestic  companies  as  possible. 

“ No  arrangement  has  been  perfected  as  to- 
insurance  of  goods  while  on  exhibition,  but 
the  Committee  will  have  prepared,  some  time 
prior  to  the  arrival  of  exhibits,  a schedule  of 
insurance  acceptable  by  the  majority,  if  not 
all,  of  the  sound  fire  insurance  companies  of 
the  world,  so  that  owners  desiring  insurance 
to  be  placed  here  will  have  all  information.” 

General  Regulations. 

Information  for  Foreign  Exhibitors. — A 
further  circular  of  information  for  foreign  ex- 
hibitors has  lately  been  issued,  embodying  the 
regulations  governing  the  free  import  of  arti- 
cles for  exhibition,  issued  from  the  Treasury 
Department  at  Washington  on  the  5th 
November  last.  (Copy  forwarded  in  Despatch  I 
No.  5,  Commercial,  of  the  19th  December, 
1891.)  Though  free  of  entry  for  exhibit,  duty 
will  be  levied  on  all  goods  sold  in  the  country. 
Articles  will  not  be  received  after  the  10th 
April,  1893.  If  articles  are  for  competition, 
it  must  be  so  announced.  No  charge  for 
space  or  limited  power  is  made.  The  mode  of 
addressing  articles  must  be  strictly  adhered 
to,  and  facilities  will  be  afforded  for  the 
through  transit  to  and  from  Chicago.  The 
exhibitor  must  be  bound  by  the  regulations 
contained  in  the  circular. 

Classification. — A new  classification  has 
been  issued,  comprising  12  departments,  126 
groups,  and  968  classes.  (Copy  forwarded  in 
Despatch  No.  7,  Commercial,  of  the  29th 
December,  1891.) 


* This  diagram  is  merely  a plan  of  Jackson-park,  similar 
to  that  which  appeared  in  the  Journal,  December  n,  1891- 
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World’s  Congress  Auxiliary. 

The  World’s  Congress  Auxiliary  will  be  a 
great  attraction  and  feature  connected  with 
the  Exposition.  It  is  recognised  and  ap- 
proved by  the  United  States  Government,  and 
is  organised  to  provide  for  the  presentation,  by 
papers,  addresses,  and  discussions,  of  the 
mental  and  normal  status  and  achievements 
of  the  human  race.  The  Congress  embraces 
a number  of  Departments,  such  as  literature, 
Government,  education,  music,  science,  engi- 
neering, &c.,  in  each  of  which  there  are  sub- 
divisions. It  is  believed  there  will  be  at  least 
100  congresses  held.  A building  capable  of 
holding  a large  number  of  persons  will  be  con- 
structed for  this  purpose  on  the  Lake  front. 
Congresses  of  artists,  including  every  branch 
of  art,  will  form  a feature  of  the  World’s 
Auxiliary  Congress.  A General  Committee 
has  been  formed,  with  Sub-Committees,  on  the 
Congresses  of  architects,  painters,  sculptors, 
and  decorative  artists.  The  topics  of  dis- 
cussion embrace  all  subjects  relative  to  the 
various  branches  of  art. 

Other  Attractions. 

In  the  Women’s  Building  will  be  afforded 
the  opportunity  of  showing  the  achievements 
of  the  sex,  and  the  adaptability  of  women  to 
different  occupations  in  industry,  charity,  and 
other  work.  The  most  excellent  specimens  of 
their  work  from  all  countries  will  be  collected 
in  this  building. 

As  an  American  Exhibition  it  will  be 
unique,  and  one  of  the  most  striking  and 
novel  features  will  be  the  extensive  exhibits 
from  Mexico,  Central,  and  South  America, 
which  have  had  no  such  former  facility,  or 
availed  themselves  in  such  a degree  as  is  now 
assured  of  similar  opportunities  of  representa- 
tion. The  horticultural  show  promises  to  be 
brilliant  and  various.  Almost  every  foreign 
country  has  applied  for  space  in  the  building, 
43,800  feet  having  been  already  allotted,  be- 
sides 275,000  feet  outside  the  building.  There 
will  be  exhibits  from  all  parts  of  the  world, 
where  collectors  are  busy,  as  well  as  from  the 
States  of  the  Union,  for  each  of  which  space  is 
reserved. 

Music  and  concerts  will  be  carried  on  on  an 
extensive  scale.  A great  display  of  fireworks 
will  take  place  at  night.  A number  of 
restaurants  will  be  provided,  capable  of  seat- 
ing 8,000  people,  and  several  thousand  seats 
will  be  placed  in  the  grounds.  It  is  decided 
that  liquor  will  be  allowed  to  be  sold.  A 


natarium,  and  every  description  of  bath,  will 
be  furnished  on  the  ground,  and  a number  of 
other  constructions  not  here  enumerated. 

The  city  itself  affords  many  attractions  from 
the  wonderful  rapidity  with  which  it  has 
sprung  up,  its  energy,  its  buildings  and  manu- 
factures, and  its  great  system  of  parks,  con- 
nected by  forty-five  miles  of  boulevards.  The 
city  will  spend  a large  sum — about  £400.000 — 
in  putting  the  streets  and  parks  in  thoroughly 
presentable  condition  by  the  time  the  Exposi- 
tion opens.  About  twenty  new  hotels  are  in 
course  of  construction  for  the  accommodation 
of  visitors. 

An  International  Naval  Review  is  planned 
for  April,  1883,  in  New  York  Harbour,  and  the 
mobilisation  of  10,000  Militia  and  several 
thousand  regulars,  while  the  Exposition  is 
open,  is  also  contemplated. 

Prospects  and  Advantages  of  Exhibits. 

Prospects  of  Exhibits. — Applications  for 
space  from  the  different  States  of  the  Union 
are  coming  in  fast ; more  than  2,000  have 
already  been  made,  and  the  greatest  assurance 
is  felt  that  the  representations  of  the  separate 
States  will  be  on  a very  extended  scale.  A 
few  exhibits  have  already  arrived.  From 
foreign  countries  the  information  received  by 
the  management  is  considered  most  encour- 
aging,  and  reports  from  the  Commissioners 
now  visiting  the  South  of  Europe,  and  from 
other  agents,  are  said  to  be  highly  satis- 
factory. Interest  appears  to  be  very  generally 
taken,  in  almost  every  quarter  of  the  globe,  with 
a view  to  a thoroughly  representative  show. 
New  plans  for  various  exhibits  are  constantly 
being  received  by  the  Management,  and 
applications  for  space  are  described  as  over- 
whelming. A few  days  ago,  New  South 
Wales  asked  for  200,000  feet.  In  the  Art 
Galleries,  where  space  has  been  already 
allotted  to  a few  foreign  nations,  France  has 
recently  applied  for  82,000  feet.  Everything 
tends  to  show  that  the  representation  of 
foreign  countries  will  be  of  a most  comprehen- 
sive and  wide  character,  and  the  thought  is 
beginning  to  arise  that  it  will  be  more  a 
question  whether  the  buildings,  enormous  as 
they  are,  will  be  large  enough  to  contain  all 
the  exhibits  which  promise  to  arrive,  than 
that  there  will  be  space  unoccupied.  The 
position  of  the  Exposition  is  already  assured, 
unless  some  unforeseen  incident  occur,  as  the 
largest  and  most  comprehensive  exhibition 
ever  held. 

Advantages. — With  regard  to  the  advan- 
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tages  of  exhibiting,  it  must  be  borne  in  mind 
that  the  Exposition  is  a thoroughly  interna- 
tional one,  and  not  only  that  the  best  produc- 
tions from  all  parts  will  be  brought  together, 
hut  that  it  will  be  visited  by  a multitude  of 
people,  many  of  them  the  most  intellectual  of 
all  countries.  It  will  afford  the  exhibitor  an 
unequalled  opportunity  for  his  goods  to  be 
seen  and  compared  with  those  of  other 
nations.  It  will  afford  the  widest  scope  for 
increasing  commercial  relations  with  this  and 
every  other  country,  and  the  field  offered  by 
the  United  States  is  a large  one.  Every  year 
the  population  and  the  demand  for  every 
article  increases,  as  well  as  the  money  at 
disposal  for  the  purchase  of  works  of  art, 
glass,  china,  and  all  fine  goods.  Notwith- 
standing the  heavy  duties,  which  may  some 
day  be  changed  by  a liberal  policy,  there  is 
still  a demand  for  those  articles  which  cannot 
be  produced  to  such  perfection  in  the  United 
States,  and  a risk  is  run  by  those  who  do  not 
exhibit  of  losing  the  foreign  customer  they 
now  have,  which  may  be  taken  by  those 
who  do.  The  Exposition  may  also  lead 
to  a wider  appreciation  of  the  foreign 
production,  and  possibly  to  the  establish- 
ment of  branches  or  agencies  which  are 
practically  non-existent  in  this  part  of  the 
country.  In  these  days  of  high  competition, 
too,  when  foreign  nations  will  have  a hard 
fight  to  maintain  the  position  they  hold  in  the 
markets  of  Central  and  South  America,  it  is  of 
no  small  importance  that  British  goods  should 
be  well  represented,  so  that  their  quality  may 
be  seen  and  compared  not  only  w;th  American 
but  with  other  European  goods,  and  the  price 
at  which  they  can  be  furnished  more  widely 
known. 

Labour  Contract  Law. — It  is  assured  that 
the  Contract  Labour  Laws  will  not  in  any 
manner  stand  in  the  way  of  foreign  exhibitors 
importing  persons  in  their  employment  for 
Exposition  purposes,  as  in  the  opinion  of  the 
highest  legal  authority  in  the  country  such 
persons  would  be  outside  the  intention  of  these 
recent  laws. 

Patents.—  With  regard  to  patents,  the 
American  law  is  of  a liberal  character,  and 
from  information  received  from  the  World’s 
Fair  Commission,  some  particulars  on  the 
subject  will  shortly  be  circulated. 

Dedication  and  Opening. 

The  World’s  Columbian  Exposition  is  under 
the  auspices  of  the  United  States  Government. 


The  buildings,  which  will  then  be  completed, 
will  be  dedicated,  with  inauguration  cere- 
monies extending  over  three  days,  on  the  12th 
October  next,  the  400th  anniversary  of  the 
discovery  of  America  by  Columbus,  when 
the  President  of  the  United  States,  the  Senate 
and  members  of  Congress,  the  Governors 
of  States  and  their  staff,  and  the  re- 
presentatives of  foreign  countries  will  be 
invited.  The  time  between  October  12,  1892, 
and  the  1st  May,  1893,  when  the  Exposition 
will  be  open  to  the  public,  will  be  occupied  in 
receiving  and  arranging  exhibits.  The  Ex- 
position will  close  on  the  30th  October,  1893, 
and  all  exhibits  must  be  removed  by  the  end 
of  the  year. 


Proceedings  of  the  Society. 


EIGHTH  ORDINARY  MEETING. 

Wednesday,  February  3,  1892  ; CHARLES 
Malcolm  Kennedy,  C.B.,  Member  of  the 
Council  of  the  Society,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Clarke,  Somers,  15,  Dean’s-yard,  Westminster, 
S.W. 

Goodman,  Professor  John,  The  Yorkshire  College, 
Leeds. 

Handcock,  Henry  W.,  Lanorna,  Blyth-road, 
Bromley,  Kent. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 

Barrett,  Arthur,  114,  High-street,  Kensington, 
W. 

Foord,  Alfred  Stanley,  Tay-villa,  Richmond- gardens 
Romford-road,  Forest-gate,  E. 

Hindmarsh,  George  Lisle,  29,  Regent- quay,  Aber- 
deen. 

Hughes,  Thomas  W.  R.,  1 1 ,George-lane,  Lewisham, 
S.E. 

James,  J.  H.  Cordner,  10,  Mansion-house-chambers, 
11,  Queen  Victoria-street,  E.C. 

Jarman,  Captain  Stephen,  R.N.R.,  Dartmouth  villa, 
Evering-road,  Clapton,  N.E.,  and  19,  Birchin-lane, 
E.C. 

Maund,  John  Oakley,  80,  Portland-place,  W. 
Watney,  John,  Mercers’-hall,  E.C. 

Wyon,  Allan,  2,  Langham-chambers,  Portland- 
place,  W. 


The  paper  read  was — 
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DUST  AND  FRESH  AIR:  HOW  TO 

KEEP  OUT  THE  ONE  AND  LET  IN 

THE  OTHER. 

By  T.  Pridgin  Teale,  M.A.  Oxon.,  F.R.S. 

Except  in  the  case  of  museums,  few  serious 
attempts  have  been  made  to  exclude  dust  from 
rooms,  closets,  cupboards,  and  drawers,  to  the 
contents  ot  which,  not  unfrequently,  dust  is 
simply  ruinous.  We  allow  dust  to  run  riot  | 
amongst  our  things  of  value,  and  then  go  to 
considerable  expense  to  render  them  clean 
again,  only  to  start  them  on  a fresh  career  of 
defilement. 

Looked  at  in  the  abstract,  is  not  our  passive  | 
capitulation  to  dust  incomprehensible  ? When 
I enter  an  office  in  a town  and  see  the  window 
sills  and  papers  dotted  with  soot,  or  go  into  a 
bedroom  and  see  the  toilet  table  defaced  with 
blacks,  and  know  that  the  soot  and  the  blacks 
need  not  be  there,  I cannot  refrain  from  asking 
how  comes  it  to  pass  that  we  so  patiently  sub- 
mit to  such  perpetual  discomforts.  You  will 
doubtless  reply.  We  agree  with  you  as  to  the 
existence  of  the  evil,  but  how  is  it  to  be 
remedied  ? The  object  of  my  appearance 
here  to-night  is  to  offer  some  practical  sugges- 
tions whereby  you  may  so  far  mitigate  and 
reduce  the  evils  of  soot  and  dust  as  to  make 
them  tolerable,  perhaps  even  to  lay  down  prin- 
ciples by  which  the  evils  can  be  annihilated  in 
those  instances  in  which  the  result  to  be 
obtained  is  worth  the  cost  of  achievement. 
For  the  practical  purposes  of  everyday  life  it 
may  turn  out  that  we  had  better  be  content 
with  approximate  perfection,  a condition  of 
existence  which  compels  us  to  be  content  with 
approximately  pure  water  from  a filter,  and 
approximately  pure  air  in  our  living  rooms. 

How  does  Dust  get  in  ? 

If  dust  is  to  be  kept  out  of  any  cavity,  we 
must  first  find  out  why  the  dust  gets  in,  in 
spite  of  good  workmanship  and  accurate 
fitting.  The  reason  is  simple,  ridiculously 
simple  when  stated,  but,  curiously,  it  has  been 
little,  if  at  all,  thought  of,  and  certainly  hardly 
•ever  acted  upon  in  practice.  And  the  reason 
is  this.  Closets,  cupboards,  drawers,  and 
boxes  contain  air ; if  the  air  were  inelastic 
and  never  altered  in  volume  there  would  prac- 
tically be  no  entrance  of  dust  into  these 
closed  cavities.  Unfortunately  for  our  cleanli- 
ness, air  is  changing  in  volume  incessantly. 
We  are  all  familiar  with  the  barometer,  and 
most  of  us  no  doubt  understand  why  the  quick- 


silver rises  and  falls  in  the  glass  tube,  or  why, 
in  the  aneroid  barometer,  the  index  moves  to 
right  or  left.  Let  us  consider  what  these 
changes  mean,  and  what  they  record. 

When  the  air  around  us  becomes  condensed 
— shrinks  into  a smaller  volume — it  becomes 
heavier,  puts  greater  pressure  on  the  surface  o^ 
the  mercury,  and  makes  it  ascend  in  the  tube  ; 
then  the  mercury  is  said  to  rise.  When  the 
air  expands — swells  into  a larger  volume — it 
becomes  lighter,  the  pressure  on  the  mercury 
is  less,  the  mercury  sinks  in  the  tube,  and 
the  barometer  is  said  to  fall.  Therefore,  every 
change  of  height  of  the  quicksilver  which  we 
observe  is  a sign  and  measure  of  a change  in 
the  volume  of  air  around  us.  Further,  this 
change  in  volume  tells  no  less  upon  the  air 
inside  our  cases  and  cupboards.  When  the 
barometer  falls,  the  air  around  expands  into  a 
larger  volume,  and  the  air  inside  the  cupboard 
also  expands  and  forces  itself  out  at  every 
minute  crevice.  When  the  barometer  rises 
again,  the  air  inside  the  cupboard,  as  well  as 
I outside,  condenses  and  shrinks,  and  air  is 
j forced  back  into  the  cupboard  to  equalise  the 
pressure ; and,  along  with  the  air,  in  goes  the 
dust.  The  smaller  the  crevice,  the  stronger  the 
jet  of  air,  the  farther  goes  the  dirt.  Witness  the 
dirt-tracks  so  often  seen  in  imperfectly-framed 
engravings  or  photographs.  Remember,  ladies 
and  gentlemen,  whenever  you  see  the  barometer 
rising,  that  an  additional  charge  of  dust  is 
entering  your  cupboards  and  drawers.  So 
much  for  the  barometer,  which  is  a very  rest- 
less creature,  rarely  stationary  for  many  hours 
together.  But  this  is  not  all.  We  also  have 
the  thermometer.  The  temperature  of  our 
rooms  varies  daily — often  considerably — be- 
tween mid-day  and  midnight,  and  greatly 
between  summer  and  winter.  What  does  the 
thermometer  tell  us?  Not  less  than  the 
barometer  does  it  tell  of  change  of  volume  of 
the  air,  though  it  is  probably  not  so  rapid  in  its 
effect  upon  the  air  in  enclosed  spaces  as  is  the 
change  of  volume  indicated  by  the  barometer. 
Many  of  you  have  seen  a fire-balloon.  The 
heated  air,  filling  the  balloon,  expands,  and 
becomes  lighter  than  the  surrounding  air,  and 
up  goes  the  balloon,  until,  the  source  of  heat 
having  become  exhausted,  the  contained  air 
cools,  contracts,  becomes  as  heavy  as  the 
surrounding  air,  and  down  comes  the  balloon 
again.  So,  also,  as  temperature  rises  outside 
our  cases,  the  increased  warmth  is  slowly  con- 
ducted to  the  air  inside  the  case,  which  ex- 
pands and  escapes  through  the  crevices. 
Then,  when  the  time  for  cooling  comes,  the 
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air  inside  slowly  contracts,  and  back  rushes 
the  air  through  the  crevices,  and  again  in  goes 
the  dust.  Thus,  we  see  we  have  two  factors 
constantly  acting,  one  or  other  tending  to  pro- 
duce daily,  nay,  hourly,  changes  in  volume  of 
our  dirt-carrying  air. 

In  order  to  inform  myself  of  the  amount  of 
change  of  volume  that  could,  under  extreme 
conditions,  possibly  take  place,  I asked  Pro- 
fessor Rucker  to  kindly  calculate  for  me  the 
change  of  volume  that  would  take  place  in  ioo 
cubic  feet  of  air,  between  a temperature  of  30 
degrees,  t.e.,  just  above  freezing  point,  in 
combination  with  the  barometer  standing  at 
30  inches,  or  about  “ fair,”  and  a temperature 
of  60  degrees,  combined  with  the  barometer 
standing  at  29  inches,  or  “ stormy.”  He  told 
me  that  the  difference  would  be  about  10  cubic 
feet,  or  one-tenth ; in  other  words,  that  a 
closed  case  of  100  cubic  feet,  if  hermetically 
sealed  at  a temperature  of  30  degrees,  with 
the  barometer  standing  at  30  inches,  would 
have  to  resist  the  pressure  equivalent  to  the 
addition  of  10  cubic  feet,  when  temperature 
rose  to  60  degrees,  and  the  barometer  fell  to 
29  inches.  Have  we  not  now  discovered  the 
reason  why  dirt  enters  closed  spaces  ? What 
shall  be  the  remedy  ? 

Seeing,  then,  that  air  will  find  an  entrance, 
and  in  the  nature  of  things  must  get  in — -well, 
we  must  let  it  in,  not  at  innumerable  un- 
covenanted small  crevices,  but  at  our  own 
selected  opening,  specially  provided.  Then 
we  are  in  a position  to  strain  off  the  dust  by 
providing  the  selected  opening  with  a screen, 
which  acts  as  a filter.  These,  then,  are  the 
general  principles  on  which  we  must  act. 
The  rest  is  a question  of  detail.  The  details 
range  themselves  under  three  heads : — 1 . What 
is  the  most  effective,  or  the  most  generally 
applicable  filtering  material  ? 2.  Given  the 

filtering  material,  what  ought  to  be  the  pro- 
portion between  the  area  of  the  screened 
opening  and  the  cubic  contents  of  the  case 
to  which  it  has  to  be  fitted  ? 3.  What,  in  any 
particular  instance,  is  the  best  situation  for 
the  filter  ? 

A.—  Filtering  Material. 

What  is  needed  in  our  filtering  material  is 
that  it  shall  readily  allow  air  to  pass  through, 
and  shall  also  possess  the  quality  of  arresting 
in  its  meshes  fine  particles  of  dust.  For  some 
purposes  it  may  suffice  to  use  a coarse  canvas, 
the  threads  of  which  are  not  too  closely  twisted 
and  have  an  abundance  of  fine  fibres  project- 
ing from  them,  thereby  reducing  the  small 


squares  of  the  woven  texture  to  a still  finer 
mesh.  The  material  I have  used  most  fre- 
quently is  “bunting,”  but  it  has  disappointed 
me.  When  examined  by  the  microscope  many 
of  the  small  squares  of  mesh  are  seen  to  be 
deficient  in  delicate  fibres  standing  out  from 
the  threads,  which  would  enhance  the  filtering 
power  of  the  texture.  Lately  I have  tried  other 
materials,  domette,  flannel,  and  cotton-wool 
between  layers  of  muslin,  such  as  is  used  for 
dressing  wounds  under  the  name  of  Gamgee 
tissue.  Cotton-wool  is  probably  the  most  per- 
fect filter.  Indeed,  so  perfect  is  it  that  in  the 
new  science  of  bacteriology  it  is  used  as  an 
effective  means  of  excluding  dust  and  germs 
from  flasks  in  which  experiments  are  to  be  car- 
ried on.  In  order  to  put  various  textures  to  an 
exact  comparative  test,  an  experiment  was 
tried.  Having  selected  six  quart  bottles 
with  wide  mouths,  I tied  over  the  mouth  of 
each  apiece  of  the  filtering  tissue  which  I wished 
to  test.  The  bottles  are  not  liable  to  crack, 
as  wooden  boxes  are  ; the  only  access  for  the 
interchange  of  air  in  the  interior  was  through 
the  filtering  texture.  I thus  had  a means  of 
testing  the  comparative  value  as  strainers  of 
the  various  materials.  Within  the  bottles  were 
placed  glass  slides  on  which  any  dust  that  was 
carried  in  might  settle.  The  experiments  were 
begun  on  May  5th,  1891,  and  the  slides  were 
taken  out  on  January  6th,  1892,  and  most  care- 
fully photographed  by  Mr.  Lafayette,  and 
made  into  lantern  slides. 

The  bottles  were  placed  near  a window  in  a 
room  in  the  building  of  the  Leeds  Philoso- 
phical Society,  z.e.,  quite  in  the  centre  of 
Leeds.  The  materials  tested  were  : — 

Canvas. 

Bunting. 

Ordinary  flannel. 

Domette  flannel,  rough  side  in. 

Domette  flannel,  rough  side  out. 

Cotton-wool,  1 inch  thick. 

The  results  of  the  experiments  are  now 
shown  you  by  the  lantern.  It  will  be  seen  that 
as  si  consequence  of  eight  months  exposure, 
including  a week  of  the  worst  fog  I ever  knew 
in  Leeds,  three  of  the  filtering  tissues  admitted 
a very  appreciable  amount  of  dust,  viz.,  coarse 
canvass  the  most,  bunting  coming  second, 
ordinary  flannel  admitting  less  than  either. 
The  other  three  bottles  were  screened,  one 
with  thick  domette  rough  side  in,  one  with 
domette  rough  side  out,  and  one  with  cotton- 
wool about  an  inch  in  thickness.  The  three 
last  show  hardly  a trace  of  dust.  Curiously, 
the  cotton-wool  shows  a trace  more  than 
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the  domette  flannel.  The  explanation  of 
this  I suspect  to  be  that  the  cotton-wool  was 
not  tied  firmly  enough  round  the  neck  of  the 
bottle,  which  had  no  rim,  and  that  some  air 
passed  between  the  bottle  and  the  wool,  in- 
stead of  through  the  wool. 

Another  experiment  which  I tried  was  to  fit 
up  a cupboard  with  panels  of  double  domette 
flannel.  After  the  fog,  to  my  surprise,  the 
inner  screen  had  become  more  or  less  black, 
showing  that  black  particles  had  passed 
into  the  cupboard,  but  with  this  remark- 
able difference  : whereas  the  outer  flannel  was 
almost  uniformly  black  from  top  to  bottom, 
the  inner  flannel  was  divided  into  four  squares 
of  different  shades  of  blackness,  correspond- 
ing to  four  spaces  between  shelves.  Of  these 
four,  the  lowermost  was  almost  as  black  as 
the  outside,  and  the  uppermost  was  almost 
clean.  I just  mention  this  as  a fact  which 
needs  an  explanation,  but  without  suggesting 
one. 

There  is  one  error  which  I think  has  been 
committed  in  the  screens  made  for  me,  and  it 
was  pointed  out  by  my  friend  Mr.  White,  the 
architect,  of  Wimpole-street.  The  filtering 
material  is  likely  to  act  more  effectively  if 
left  loose  and  not  stretched  tight,  as  when 
tense  the  interstices  are  stretched  and  made 
larger,  and  when  out  of  sight  it  might  be  very 
loose,  almost  baggy,  with  advantage. 

Hoping  to  get  some  hints  as  to  the  com- 
parative value  of  the  various  textures  under 
trial,  I placed  specimens  of  each  under  the 
microscope.  It  is  obvious  that  both  canvas 
and  bunting  are  of  too  open  a texture, 
having  numerous  small  holes  unguarded  by 
delicate  fibres.  Judging  by  the  microscope, 
one  would  conclude  that  of  woven  textures, 
probaby  flannel,  and  still  more,  domette 
flannel,  are  the  best,  and  this  judgment  seems 
to  be  borne  out  by  the  experiments  with  the 
bottles. 

B. — The  Proportion  between  the  Fil- 
tering Opening  and  the  Cubic  Contents. 

This  is  a question  which  experience  alone 
can  decide.  Doubtless  the  larger  the  area  of 
screened  opening,  the  more  effective  the  filtra- 
tion. For  a bookcase  with  glazed  front,  pro- 
bably the  whole  of  the  back  might  be  made  of 
flannel  loosely  fixed  over  the  necessary  skeleton 
framework.  For  a cupboard  or  closet,  every 
panel  should  be  replaced  by  a screen.  If  the 
closet  have  a window,  all  crevices  and  joints 
in  the  window  should  be  pasted  up  to  exclude 
the  soot,  otherwise  the  wind  from  the  outside, 


or  the  fires  of  the  house  from  the  inside,  will 
force  the  air  soot  through.  On  the  other  hand, 
it  is  probably  true  that,  given  very  perfect 
fitting  and  workmanship,  aided  by  the  inter- 
position of  velvet,  as  hereafter  described, 
where  the  edges  of  the  doors  come  into  con- 
tact with  their  frame,  a much  smaller  area  of 
filter,  perhaps  even  a simple  tube,  filled  with 
cotton-wool,  may  prove  to  be  efficient.  These, 
however,  are  points  on  which  further  experi- 
ence is  needed,  and  which  may,  ere  long,  be 
settled  by  experiment. 

C. — The  Situation  of  the  Screened 
Opening. 

Where  shall  we  place  our  screen  ? This  is 
a question  which  admits  of  a variety  of 
answers,  and  gives  scope  for  endless  ingenuity. 
In  anything  which  is  being  newly  made,  such 
as  the  cupboards  and  closets  of  a new  house, 
or  in  new  furniture,  we  are  masters  of  the 
situation.  In  many  of  them  we  may  substi- 
tute at  the  back  our  filtering  texture  for 
wooden  boards,  and  perhaps  even  save  expense 
thereby.  In  closets  we  may  replace  the  panels 
of  the  door  by  filtering  texture,  guarding  the 
closets,  if  necessary,  against  thieves  by  wire 
netting  or  iron  bars  fixed  on  the  inner  side. 
As  a rule,  chests  of  drawers  may  have  the  filter 
over  the  whole  surface  at  the  back,  care  being 
taken  that  the  back  of  each  drawer  falls  half 
an  inch  short  of  the  top  of  the  drawer,  to  allow 
free  entrance  of  air  from  the  screen.  In  one 
set  of  drawers,  so  placed  that  I could  not  get 
at  the  back,  the  difficulty  was  got  over  in  this 
way  : — In  the  front  of  each  drawer  a series  of 
twenty  holes,  of  an  inch  diameter,  was  made 
for  admission  of  air.  The  filter,  on  a frame, 
was  fixed  on  the  inner  surface  of  the  front  of 
the  drawer,  so  that  the  material  should  stand 
half  an  inch  away  from  the  holes.  A some- 
what similar  plan  was  adopted  in  a bureau. 
About  20  large  holes,  two  inches  in  diameter, 
were  cut  in  the  woodwork  at  the  back,  some  of 
the  holes  being  opposite  pigeon  holes.  Then 
the  whole  was  covered  with  bunting,  on  a 
frame  so  arranged  that  the  bunting  was  fully 
half  or  two-thirds  of  an  inch  away  from  the 
wood.  Another  method  has  been  adopted  at 
the  Yorkshire  College  for  some  of  the  cases. 
The  filter  was  applied  at  the  roof,  somewhat 
after  the  fashion  of  a weaving-shed  roof,  the 
vertical  face  being  filled  in  by  the  screen. 
Again,  Mr.  Branson  has  provided  a roof  filter 
for  a case  of  scientific  instruments,  by  placing 
the  screen  in  the  roof  of  the  case,  and  protect- 
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ing  it  by  a false  roof  two  inches  above  it,  to 
prevent  its  being  choked  by  falling  dust. 

How  to  Deal  with  Crevices. 

What  shall  we  do  with  crevices  and  cracks? 
At  first,  I hoped  that  narrow  chinks  might  be 
ignored,  on  the  principle  that  easy  passages 
<of  air  through  an  ample  screen  would  virtually 
stop  off  currents  through  narrow  spaces.  In 
this  I have  been  disappointed,  as,  in  some 
•cases,  a chink,  though  apparently  narrow, 
has  proved  too  accommodating  to  the  passage 
of  air,  and  a more  ready  channel  than  the  in- 
terstices of  flannel.  My  rule  now  would  be 
to  close  or  guard  with  filtering  material  every 
place  where  the  door  comes  into  contact  with 
its  frame. 

The  plan  I have  adopted  with  the  doors  of 
several  cupboards  and  closets  is  this — to  put 
strips  of  cotton  velvet  wherever  the  door  comes 
into  contact  with  its  framework.  On  the  side 
where  the  hinges  are,  the  velvet  is  glued  and 
sprigged  to  the  edge  of  the  door  : on  the  other 
side  and  the  top  the  velvet  is  fixed  to  the 
rebate  against  which  the  door  presses.  If 
the  door  belong  to  a closet,  and  the  bottom 
is  not  in  close  contact  with  the  floor,  a small 
piece  of  flannel  or  cloth  may  be  fixed  along 
the  inner  side  of  the  bottom  of  the  door,  so  as 
to  form  a curtain  which  closes  the  gap,  and 
filters  any  air  that  passes  through. 

Such,  then,  are  theprinciples  which  may  guide 
ns  to  a victory  over  dust,  and  such  are  some  of 
the  details  whereby  we  may  work  out  a method 
by  which  the  victory  is  to  be  won.  Do  not 
suppose  that  I claim  to  have  completely 
•conquered  the  enemy ; but  a beginning  has 
been  made,  a beginning  definite  enough  and 
assured  enough  to  encourage  others,  and 
especially  architects,  to  study  the  question  and 
to  make  trials.  If  they  will  but  work  with 
determination  to  conquer,  they  may  confer 
upon  the  community  a most  welcome  ameliora- 
tion of  some  of  the  smaller  miseries  we  have 
to  submit  to. 

A Model  Room. 

And  now  let  me  venture  to  tell  you  what  I 
should  do  were  I to  construct  an  office  in  the 
centre  of  a town.  I should  begin  with  the 
fireplace.  Let  it  be  constructed  on  the  prin- 
ciples I have  been  teaching  for  the  last  ten 
years,  and  which  were  brought  to  a focus  in 
my  lecture  at  the  Royal  Institution  in  1886  ; 
principles  which  are  at  last  influencing  the 
construction  of  firegrates  throughout  the 
kingdom.  Shortly  stated,  they  are  : — 


1.  The  back  and  sides  of  the  fireplace  to  be 
firebrick,  built  solid. 

2.  The  depth  of  grate  from  front  to  back 
never  to  be  less  than  9 inches. 

3.  The  back  to  lean  over  the  fire,  not  to  lean 
away  from  it. 

4.  The  front  bars  to  be  vertical  and  thin,  not 
horizontal  and  thick. 

5.  The  ashplace  under  the  grid  to  be  made 
into  a closed  hot  chamber  by  a moveable 
shield,  named  an  “ Economiser.” 

The  effects  of  this  construction  are  : — 

(a.)  Great  diminution  of  dust,  since  the 
ashes  fall  into  a closed  ash  chamber. 

(. b .)  Better  warming  of  the  room,  with  a 
diminution  of  about  one-fourth  in  the  quantity 
of  coal  used. 

(1 c .)  Diminished  draught  across  the  floor, 
from  diminished  roar  up  the  chimney  when  the 
fire  is  burning  briskly. 

(d.)  Diminished  production  of  soot. 

These  are  the  principles  which  I have  urged, 
and  they  are  open  to  everyone  to  adopt.  I do 
not  speak  of  a further  improvement,  as  it  is  the 
subject  of  a patent,  and  is  not  open  to  every- 
one to  copy. 

Having  made  sure  of  my  fire,  the  next  step 
would  be  to  secure  admission  of  air  to  supply 
the  fire,  without  making  a draught  or  intro- 
ducing dirt.  As  far  as  I know  this  is  best 
done  by  the  “ Harding  diffuser,”  which  admits 
air  directly  from  the  outside  and  delivers  it 
through  a series  of  small  jets  near  the  ceiling. 
To  shut  out  the  smuts  the  air  passes  through  a 
canvas  screen  placed  diagonally  in  a flat 
tube,  which  leads  up  to  the  “diffuser”  and 
gives  a filtering  area  about  six  times  the 
sectional  area  of  the  tube.  This  air  is  ad- 
mitted into  the  room  by  a legitimate  channel, 
and  is  filtered.  The  “ Harding  diffuser  ” was 
once  patented,  but  the  patent  has  lapsed. 

Having  thus  secured  a supply  of  air  for  the 
chimney,  we  can  afford  to  deal  with  the 
windows,  and  make  them  air-tight,  without 
fear  of  the  chimney  smoking.  Now  I should 
like  to  see  a revolution  in  windows,  at  any  rate, 
wherever  we  can  be  content  with  panes  of 
moderate  size,  and  can  have  the  heart  to  sur- 
render plate  glass. 

Three  things  are  required  of  a good  window. 

1.  That  the  outside  of  the  window  maybe 
cleaned  by  a servant  standing  inside  the  room, 
whereby  the  risk  and  expense  of  cleaning  from 
without  is  avoided. 

2.  That  it  shall  exclude  wind  and  dirt,  even 
under  the  stress  of  a gale. 

3.  That  the  air  of  the  room,  especially  in 
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frosty  weather,  shall  not  be  itself  so  chilled  by 
contact  with  the  large  surface  of  glass  as  to 
cause  induced  cold  currents,  which  have  not 
even  the  merit  of  being  air  freshly  introduced. 

To  attain  these  points,  the  sash  window 
must  be  abandoned.  The  window  must  be  so 
divided  that  one  half  vertically,  or  in  a large 
window  one-third,  may  open  in wa  rds  on  hinges, 
the  other  half  or  two-thirds  being  fixed,  and 
therefore  wind  tight.  The  breadth  of  each 
division  to  be  such  that  a servant’s  arm  can 
reach  out  and  clean  the  outer  side  of  the  fixed 
window  as  she  stands  inside  the  room.  In  the 
case  of  three  divisions  the  fixed  windows 
would  be  to  the  right  and  left  of  the  hinged 
window.  The  hinged  window  should  be  in 
two  or  three  divisions,  according  to  the  height, 
not  in  one  large  casement  from  top  to  bottom. 
Thus  have  we  provided  far  my  first  require- 
ment, the  cleaning  of  the  window.  The 
hinged  window  must  be  so  constructed  that 
when  closed  the  framework  of  the  window 
locks  into  a double  rebated  fast  frame,  after 
the  manner  of  a jeweller’s  show  case.  Then, 
if  well  made,  it  would  fit  tight  and  keep  out 
wind  and  dust.  This  provides  for  my  second 
requirement. 

Lastly  the  panes  should  be  doubled,  that  is, 
a second  pane  must  be  placed  inside  the 
ordinary  pane  at  a distance  of  about  5*8ths  of 
an  inch.  The  outer  pane  is  fixed  by  putty  in 
the  usual  way.  The  fixing  of  the  inner  pane 
is  peculiar  and  all  important.  The  inside  of 
the  frame  is  cut  to  receive  the  glass  exactly  in 
the  same  manner  as  the  outer  side  for  the 
outer  pane,  but  the  inside  pane  must  not 
be  fixed  by  putty,  but  is  held  in  place, 
“ sprigged  ” firmly  against  its  rim,  “the 
rebate,”  by  small  nails,  two  in  each  side,  very 
carefully  put  in.  Why  do  I insist  upon  this 
mode  of  fixing  the  inner  pane  ? For  two 
reasons — one,  to  make  it  easy  to  remove  the 
inner  pane  if  ever  it  should  be  necessary 
to  clean  the  inside  of  the  two  panes ; 
the  other  reason  is,  to  enable  me  to 
render  cleaning  of  the  inside  unnecessary. 
How  is  this  achieved  ? By  facing  the  flange, 
against  which  the  pane  is  pressed,  with  cotton 
velvet.  The  air  that  must  perforce  pass  in 
and  out  of  the  space  between  the  panes  must 
pass  the  velvet,  and  be  filtered.  Two  windows 
of  my  bedroom  thus  treated  five  years  ago 
have  never  needed  to  be  cleaned  ; and  a pane, 
which  was  removed  at  the  end  of  four  years  for 
inspection,  was  absolutely  clean.  Another 
advantage  of  the  double  panes  is  this  : — When 
my  other  windows  with  single  panes  are  steamed 


all  over,  and  even  glazed  by  the  frost,  the  outer 
panes  of  the  double  window  show  hardly  a 
trace  of  unfrozen  steam  ; the  inner  panes  are 
never  steamed.  Again,  a thermometer  placed 
between  the  panes  has  never  been  below  300, 
all  this  severe  weather,  even  though  a ther- 
mometer outside  the  window  has  been  several- 
times  below  20°. 

Lastly,  I would  treat  the  cupboards  and 
drawers  after  the  manner  already  described. 
The  result  would  be,  not  absolute  freedom  froirw 
dirt,  nor  absolute  protection  from  London  fog, 
but  such  a departure  from  what  is  commonly 
experienced  as  to  make  the  experiment  well) 
worth  all  the  trouble  it  costs. 


DISCUSSION. 

Sir  Henry  Trueman  Wood  said  the  first 
objection  to  Mr.  Teale’s  ideas  was,  that  the  carrying 
of  them  out  demanded  so  much  better  workmanship 
than  the  ordinary  workman  would  give,  or  the  ordi- 
nary purchaser  of  houses  would  pay  for.  The  experi- 
ment with  the  wooden  boxes,  which  failed,  seemed, 
therefore,  a more  practical  one  than  that  with  the 
glass  jars,  as  it  more  nearly  represented  the  ordinary 
condition  of  things.  The  air  would  naturally  follow 
the  path  of  least  resistance  ; and,  unless  the  cup- 
boards or  drawers  were  made  with  the  utmost 
accuracy,  there  would  be  chinks  and  openings  much- 
larger  than  those  in  the  filtering  materials  would 
supply,  and  the  air  would  probably  prefer  to- 
pass  that  way  rather  than  through  the  trap  provided- 
to  catch  the  dust.  In  that  very  room  might  be  found 
an  example  of  what  was  done  by  the  Society  to  ex- 
clude dirt  and  dust : the  air  which  came  through  the- 
grating  along  the  wall  was  filtered  through  a fabric 
placed  in  the  opening  through  which  the  air  came  ; 
and  it  was  astounding  to  see  the  amount  of  filth 
deposited  on  the  fabric  in  three  or  four  weeks.  The 
screens,  therefore,  would  constantly  require  cleaning, 
if  they  were  to  have  any  effect.  He  would  suggest 
that,  if  the  experiment  with  the  glass  jars  were 
repeated,  one  should  be  lei t with  no  filter  at  all,  so 
as  to  see  the  amount  of  dust  deposited  under  ordinary 
circumstances.  The  small  particles  which  were  seen 
in  the  one  covered  with  cotton  wool  were,  very 
probably,  in  the  jar  before  it  was  closed,  or  might 
have  dropped  from  the  cotton  wool  itself.  He  was 
not  surprised  at  the  thermometer  between  the  double 
windows  showing  30°,  when  one  outside  stood  at 
20°  ; probably  one  inside  a room  with  a single  window 
would  have  have  shown  about  the  same  temperature. 

Mr.  W.  Smartt  said  some  time  since  he  placed  an 
empty  wine  cask,  carefully  corked  up,  in  an  exposed 
position,  and  on  examining  it  shortly  afterwards 
found  that  a considerable  quantity  of  water  had  got 
in.  He  concluded  that  the  air  inside  had  expanded 
and  then  contracted  again,  and  sucked  the  water  in  ; 
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it  was  no  wonder,  therefore,  that  air  should  make  its 
way  into  drawers,  &c. , and  carry  dust  with  it.  He 
suggested  that  the  air  chamber  under  the  fire  grate 
should  Jiave  water  placed  in  it,  which  would  prevent 
the  dus,t  flying  , about ; he  had  found  this  plan  very 
•effectual  in  a greenhouse  fire.  Many  years  ago,  a 
system  was  devised  by  Sir  Douglas  Galton  of  dividing 
a chimney-flue  longitudinally,  and  admitting  pure  air 
to  the  room  through  one  half,  which  was  at  the  same 
time  warmed  by  the  hot  vapour  in  the  other  half ; the 
plan  had  been  employed  in  barracks,  and  he  fancied 
•effected  considerable  economy.  If  windows  were 
made  perfectly  air-tight,  he  doubted  whether  sufficient 
•oxygen  for  the  purposes  of  health  would  be  admitted 
to  bedrooms. 

Mr.  White  said  anyone  who  lived  in  London 
must  feel  grateful  for  an  effort,  which  promised  to  be 
successful,  in  diminishing  the  dust  nuisance  which 
was  the  cause  of  an  enormous  expense  to  all  house- 
holders. It  was  rather  hard  on  architects,  however, 
to)  have  another  obligation  cast  upon  them,  in 
addition  to  the  multitude  for  which  they  were 
already  held  responsible.  With  regard  to  cup- 
boards and  presses,  the  only  way  of  making 
them  secure  would  be  for  some  practical  person 
to  undertake  the  construction  of  austproof  receptacles, 
otherwise  there  would  be  little  chance  for  many  years 
to  come,  on  account  of  the  trouble  and  expense 
involved  in  keeping  these  strainers  clean.  If  they 
were  not  regularly  cleaned,  perhaps  once  or  twice  a 
week,  the  whole  effect  would  be  lost.  There  could 
be  no  doubt  that  in  the  ventilation  of  a house,  if  a 
sufficient  amount  of  air  could  be  introduced  at  the 
upper  part  of  a room,  it  would  be  so  warmed  before  it 
came  down  to  the  lower  part,  that  no  draught  would 
be  felt,  and  this  would  facilitate  permanent  ventilation 
without  the  necessity  for  opening  doors  and  windows, 
and  so  admitting  dust.  As  to  curing  fogs,  it  was  not 
by  any  means  a simple  matter.  He  understood  that  it 
was  not  merely  the  unconsumed  carbon  which  polluted 
the  air,  but  that  the  sulphurous  and  other  chemical 
products  held  the  carbon  in  suspension.  At  some 
future  time  it  might  be  possible  to  disperse  the  fog  by 
means  of  electricity,  when  it  could  be  produced  more 
cheaply.  He  was  thoroughly  convinced  of  the  value 
of  Mr.  Teale’s  firegrates,  and  the  closed  chamber  for 
the  ash  was  really  the  key  to  the  whole  matter; 
being  shut  off  from  the  cold  air  it  became  hot,  and 
combustion  was  rendered  much  more  perfect.  The 
method  of  filling  the  chamber  was  introduced  some 
35  years  ago  by  Mr.  Moule,  the  inventor  of  the 
earth  closet,  and  once  he  had  the  whole  of  the  grates  in 
his  house  fitted  with  them,  but  the  result  was  to  pro- 
duce such  an  amount  of  heat  that  he  gave  it  up 
rather  than  reduce  the  size  of  all  the  grates.  No 
doubt  the  heat  thus  generated  would  do  a great  deal 
to  consume  smoke. 

Mr.  IT.  H.  Statham  confessed  to  feeling  a little  dis- 
appointed at  not  hearing  something  about  what  dust 
really  was.  Was  it  certain  that  a great  deal  of  the 


dust  did  not  arise  in  the  rooms  themselves,  from  the 
disintegration  of  various  materials  which  was  con- 
stantly going  on.  He  did  not  like  the  idea  of  admit- 
ting air  at  the  top  of  a room,  because  all  the  heated 
and  vitiated  air  collected  there,  and  the  fresh  air 
coming  in  would  be  contaminated  with  it.  He  should 
therefore  prefer  introducing  it  at  a lower  level,  say 
four  or  five  feet  from  the  floor. 

Mr.  Oliver  J.  Williams  suggested  that  the  glass 
in  the  double  windows  would,  like  air,  contract  and 
expand  with  variations  in  temperature,  and  that  it 
would  be  well  therefore  to  have  some  kind  of  spring 
for  it  to  rest  against.  The  double  window  system  no 
doubt  had  many  advantages,  as  those  who  had 
travelled  in  Russia  well  knew.  An  improved  system 
of  ventilation  was  much  wanted,  especially  in  London 
offices,  where  they  suffered  much  from  draughts,  and 
which  were  very  difficult  to  keep  warm. 

The  Chairman,  in  proposing  a vote  of  thanks  to 
to  Mr.  Teale  for  his  interesting  and  suggestive 
paper,  said  they  all  knew  how  dust  abounded  in 
London ; and  if  they  did  not  know  exactly  what  it 
was,  it  seemed  to  increase  with  the  introduction  of 
wood  pavement.  In  the  West  of  England  dust  is 
called  “ pillum,”  and  when  a native  of  that  part  was 
asked  what  pillum  was,  he  said,  “Oh,  to  be  sure, 
pillum  is  mucks  a-dry.”  Then  he  was  asked  what 
mucks  is,  and  his  answer  was,  “ Don’t  you  know  ? 
mucks  is  pillum  a-wet;”  so  he  did  not  advance  the 
matter  further  than  other  statements  we  have 
heard.  Builders  and  workmen  find  it  very  diffi- 
cult to  change  their  traditional  mode  of  construc- 
tion, and  it  is  necessary,  therefore,  to  reiterate  these 
instructive  lessons  contained  in  Mr.  Teale’s  paper 
again  and  again,  for  the  abundance  of  dust  in 
London  not  only  causes  inconvenience,  but  is  a 
source  of  serious  injury  to  countless  articles  of  value, 
as  well  as  fabrics,  furniture,  and  house  decoration. 

The  vote  of  thanks  having  been  carried  unani- 
mously, 

Mr.  Teale,  in  reply,  said  he  would  admit  that  any 
contrivances  such  as  he  had  described  would  need 
occasional  care  in  cleaning  ; they  would  not  continue 
to  act  automatically.  Screened-in  ventilators  must  be 
cleaned  frequently,  and  in  cupboards,  &c.,  perhaps 
once  a year,  and  renewed  at  longer  intervals.  It  was 
also  true  that  thoroughly  good  workmanship  was 
necessary,  but  he  thought  the  game  was  worth  the 
candle ; it  was  much  better  to  catch  all  the  dirt  on  a 
screen  instead  of  having  it  on  the  papers  or  articles  in 
the  receptacle.  Although  it  would  not  be  possible 
to  introduce  these  things  universally,  or  even  gene- 
rally, there  were  conditions  and  positions  where  it 
would  certainly  be  worth  while  ; and  if  this  investiga- 
tion were  undertaken  by  strictly  scientific  persons, 
young  physicists,  who  would  go  into  it  in  the  same  way 
as  they  did  into  bacteriology,  and  arrive  at  conclusions 
on  which  practical  action  could  be  based,  it  would  be 
applied  to  the  preservation  of  those  beautiful  things 
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to  be  found  in  most  museums,  which  deteriorated  so 
soon  by  dust.  In  the  Leeds  Museum  there  was  a 
beautiful  series  of  birds  just  put  up.  He  could  not 
say  that  he  had  yet  found  out  how  to  keep  the  cases 
clean,  but  if  they  were  having  new  ones  made,  they 
must  insist  on  having  perfect  workmanship,  and 
possibly  would  succeed  in  keeping  out  the  dust.  It  was 
certainly  an  oversight  not  to  have  had  one  jar  without 
any  filtering  material,  but  his  object  was  to  find  the 
comparative  value  of  the  different  materials,  and  in 
that  he  had  succeeded.  He  should  certainly  continue 
the  experiments,  and  should  not  forget  Sir  Henry 
Wood’s  suggestion,  covering  one  jar  simply  with 
paper  secured  by  an  india-rubber  band.  He  had 
never  heard  of  Mr.  Moule’s  suggestion  with  regard 
to  putting  water  under  the  fire,  but  no  doubt  the 
effects  attributed  to  the  water  were  really  due  to 
there  being  a closed  chamber.  It  was  not  necessary 
to  damp  the  dust,  because  it  fell  into  a closed  space, 
and  he  feared  that  it  would  be  so  much  trouble  to  keep 
the  chamber  filled  with  water  that  it  would  be  imprac- 
ticable. Withregardto  Sir  Douglas  Galton’s  plan  of  in- 
troducing warm  air  into  a room,  it  might  be  useful  in 
the  case  of  large  rooms  which  could  not  be  kept  warm 
by  a good  fire ; but  in  rooms  of  ordinary  size,  such  a de- 
vice was  not  necessary,  and  it  was  much  more  com- 
fortable and  healthy  to  depend  simply  on  the  radiant 
heat  of  the  fire.  Mr.  White  had  also  raised  the 
question  of  cost  and  trouble.  He  could  only  say,  as 
he  had  more  than  once,  that  if  he  were  beginning 
life,  or  had  a son  who  was  in  want  of  a career  and 
had  mechanical  tastes,  he  would  set  up  a factory  for 
making  first-class  fittings  and  furniture  which  would 
exclude  dust,  and  he  was  quite  sure  in  a few  years  he 
should  do  an  enormous  business.  He  hoped  some- 
body would  do  it.  He  had  quite  enough  to  do  with 
dust  in  its  practical  effects  without  going  into  the 
question  of  what  it  was ; but  he  held  the  bulk  of  it  in 
towns  was  soot ; at  any  rate  that  was  the  mischievous 
part.  Of  course  there  was  dust  in  country  places 
from  the  roads  and  the  sweepings  of  carpets,  &c. ; 
but  this  kind  of  dust,  consisting  of  minute  portions  of 
texture,  wood,  &c.,  was  not  dirty  dust ; even  in 
country  houses  the  great  nuisance  arose  from  the 
super- added  soot  from  the  chimneys.  After  a fresh 
fall  of  snow,  in  a few  hours  quite  a deposit  of  soot 
would  be  seen  upon  the  surface ; and  he  believed 
most  people  produced  a great  deal  of  the  soot  which 
went  in  at  their  own  windows.  The  bulky  particles 
did  not  travel  very  far  ; and  he  had  seen,  even  in 
isolated  country  houses,  quite  a lot  of  soot  on  the 
window  sills,  which  must  have  come  there  from  the 
badly  constructed  fireplaces.  Since  he  had  altered 
his  own  fireplaces  he  found  very  little  soot  on  his 
1 window  sills  or  in  the  rooms.  With  regard  to  intro- 
ducing air  at  the  top  of  a room,  he  had  adopted  that 
plan  for  some  years  in  his  own  consulting  room,  and 
found  it  answer  perfectly  ; and  another  room,  which 
he  had  ventilated  for  a friend,  which  was  formerly 
very  stuffy,  was  now  quite  comfortable,  and  the 
blacks  had  very  much  diminished.  In  another  house 


where  he  had  patients,  he  had  ventilated  several 
rooms  in  this  way,  and  they  were  always  fresh  and 
wholesome.  Foul  air  went  to  the  top  of  a room 
under  certain  circumstances,  but  it  was  more  or  less 
stagnant,  and  the  fresh  air  which  came  in  under  the 
doors  and  made  your  feet  and  legs  cold  went  straight 
up  the  chimney  without  ventilating  the  room  ; but 
that  admitted  at  the  top  circulated  through  the  apart- 
ment. As  a practical  fact,  air  admitted  in  that  way 
did  make  a room  fresh,  and  did  not  produce  a 
draught.  Lastly,  he  might  say  that  the  cotton  velvet, 
against  which  the  glass  was  was  pressed,  acted  prac- 
tically as  a kind  of  spring,  and  a careful  joiner  would 
put  in  the  sprigs  so  as  to  keep  the  glass  tight,  and 
without  any  danger  of  breaking  it. 


Miscellaneous. 

♦ 

THE  RAILWAYS  OF  BOLIVIA. 

The  Republic  of  Bolivia,  with  a population  of 
2.500,000,  has  an  area  of  55,000  square  leagues,  or 
275,000  square  kilometres.  Situated  in  the  centre  of 
the  South  American  continent,  it  is  bounded  on  the 
north  and  east  by  Brazil,  on  the  south-east  by  the 
River  Paraguay  and  the  Republic  of  that  name,  on 
the  south  by  the  Argentine  Republic,  on  the  south- 
west by  Chili,  and  on  the  west  by  the  Pacific  Ocean 
and  Peru.  The  eastern  part  is  level,  as  if  it  were  a 
continuation  of  the  Argentine  pampas,  which  extend 
as  far  as  the  plains  of  Venezuela,  forming  forests, 
prairies,  and  fields  of  extraordinary  tropical  fertility. 
The  western  part  is  mountainous,  and  the  Andes 
range,  which  forms  this  region,  divides  in  latitude 
220  south,  and  enters  the  Bolivian  territory  in  two 
sections,  the  western  or  coast  range,  and  the  eastern 
or  principal  range.  Between  these  two  ranges  is 
found  the  high  Inter-Andine  table-land,  with  an 
altitude  of  12, coo  to  13,000  feet  above  the  level  of 
the  sea,  at  the  northern  end  of  which  is  situated  the 
great  Lake  Titicaca,  and  towards  the  southern  or 
central  region,  Lake  Poopo,  which  receives  the 
waters  of  the  former  by  means  of  the  River  De- 
sagnadero.  This  table-land  is  connected  on  the 
north  with  the  plateaux  of  Puno  in  Peru,  and  on  the 
south  with  those  of  the  Argentine  Republic.  M.  Juan 
F.  Velarde,  Bolivian  delegate  to  the  International 
American  Railway  Conference,  says,  in  his  report  upon 
the  railways  of  Bolivia,  that  the  central  position  of  that 
country  has  retarded  the  development  of  its  railroads, 
since  it  has  been  obliged  to  wait  until  the  lines  of 
the  neighbouring  countries  should  approach  its  own 
frontiers  before  undertaking  their  extension,  as  in  the 
case  of  those  from  Mollendo  to  Puno,  and  from  Arica 
to  Tacna,  in  Peru,  which  still  remain  idle  within 
their  respective  limits,  and  that  of  the  Central  North 
Argentine  Railway,  which  is  now  nearing  Jujni,  with 
every  probability  that  it  will  be  extended  as  far  as 
the  Bolivian  frontier.  Topographical  and  financial 
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difficulties  for  a long  time  prevented  the  construction 
of  the  railway  from  Antofagasta  to  the  interior,  but 
they  have  lately  been  overcome  by  the  Huanchaca 
Company  of  Bolivia,  which  has  succeeded  in  com- 
pleting the  narrow  gauge  railroad  between  Antofa- 
gasta and  Uyuni,  with  an  extent  of  600  kilometres 
(kilometre  = -621  of  a mile).  The  same  company 
has  contracted  for  the  extension  of  this  line  to  Oruro, 
a distance  of  320  kilometres.  The  configuration  of 
the  territory  of  Bolivia,  and  its  vast  area,  gave  origin 
to  three  channels  of  communication— by  way  of  the 
Pacific,  the  River  La  Plata,  and  the  Amazon 
respectively — each  one  of  which  is  the  outlet  for  a 
particular  region,  possessing  resources  of  its  own  of 
great  value,  which  will  rapidly  develop  as  soon  as 
transportation  is  made  cheap  and  easy,  by  the  con- 
struction of  railways.  The  communications  by  the 
Pacific  are  obtained— by  Antofagasta  Railway,  by 
the  Arica  Railway,  and  by  the  Mollendo  Railway. 
The  Antofagasta  Railway,  which  had  to  contend 
against  the  obstacles  presented  by  an  uninhabitable 
desert,  has  become  practicable,  on  account  of  the 
narrow  gauge  railway  which  runs  from  that  place  to 
Uyuni.  Uyuni  is  situated  at  a distance  of  25  kilometres 
from  the  rich  mines  of  Huanchaca,  200  kilometres  from 
the  city  of  Potosi,  300  kilometres  from  the  capital, 
and  320  kilometres  from  Oruro.  This  line  crosses  a 
very  rich  mineral  region  of  much  promise.  Its  pro- 
longation to  Oruro,  with  a branch  line  to  Potosi,  will 
tend  to  further  develop  the  mineral  production.  The 
Arica  Railway  runs  a line  as  far  as  Tacna,  whence  it 
is  intended  to  build  another  to  Corocoro  and  La 
Paz.  This  work  requires  an  immense  capital,  since 
the  line  has  to  ascend  the  coast  range  at  its  steepest 
part.  This  line  is  connected  with  the  departments 
of  La  Paz,  Oruro,  and  Cochabamba.  The  Mollendo 
railway,  open  to  traffic  since  1870,  has  the  use  of  a 
line  which  leaves  that  port,  runs  through  Areguipa, 
and  ends  in  Puno,  covering  a distance  of  522  kilo- 
metres, or  320  miles.  Bolivian  traffic  makes  use  of 
this  railroad  in  connection  with  navigation  by  steamer 
on  Lake  Titicaca,  and  the  high  road  from  Chililaya 
to  La  Paz,  14  leagues.  Concessions  have  been 
obtained  from  Peru,  as  well  as  from  Bolivia,  to 
extend  this  line  as  far  as  La  Paz,  whence,  within  a 
short  time,  a road  will  be  run  to  Oruro,  in  order  to 
form  a junction  there  with  the  Antofagasta  road. 
It  is  intended  to  run  a branch  line  from  Oruro  to  the 
fertile  department  of  Cochabamba,  a distance  of  200 
kilometres.  The  Bolivian  part  of  the  railroad  from 
Puno  to  La  Paz  extends  150  kilometres  from  the 
Desaguadero.  The  Government  guarantees  6 per 
cent,  on  the  capital  invested.  The  communications 
with  the  River  La  Plata  are  carried  on  by  means  of 
the  Northern  Central  Argentine  Railroad,  and  by 
the  River  Pasaguay  and  the  high  road  to  Santa 
Cruz.  The  extension  of  the  Northern  Central 
Argentine  Railway  has  already  reached  Salta, 
and  will  go  as  far  as  Jujni,  from  which  place 
it  will  be  extended  to  the  Bolivian  frontier,  the 
Argentine  Government  having  granted  a concession 


for  this.  It  is  proposed  to  run  two  railways  from  the 
River  Paraguay— one  from  the  Gaiva  to  Santa  Cruz 
de  la  Sierra,  running  through  the  province  of 
Chiquitos,  over  750  kilometres  of  level  country,  and 
another  from  Bahia  Negra  to  Sucre,  with  a branch 
to  Santa  Cruz,  750  kilometres  in  level  country,  and? 
500  kilometres  in  mountainous  and  broken  country. 
With  these  two  railroads,  and  another  contemplated, 
between  Parana  and  Tarja,  communication  will  be 
opened  with  the  River  La  Plata.  The  northern 
region  of  Bolivia,  which  is  of  wonderful  fertility,  and 
irrigated  by  the  rivers  Guapore,  Henes,  Mamore,. 
Beni,  and  Madre  de  Dios,  and  their  numerous- 
navigable  branches,  which  all  unite  to  form  the  River 
Madera,  the  principal  tributary  of  the  Amazon,  in 
order  to  enjoy  the  full  benefits  of  steam  navigation  ; 
and  the  products  of  civilisation  requires,  says  M. 
Velarde,  the  construction  of  a railroad  from  the- 
Madera  to  Mamore,  so  as  to  avoid  the  rapids,  which 
interfere  with  navigation  on  these  great  rivers  ; and 
this  railway  must  be  at  least  180  miles  long.  The 
survey  of  this  road  has  been  in  the  hands  of  a com- 
mission of  engineers  appointed  by  the  Brazilian 
Government,  and  its  cost  has  been  estimated  at  not 
more  than  6,000,000  dollars  in  gold.  In  connection 
with  this  railway,  and  in  order  to  make  communica- 
tion with  the  navigable  rivers  and  the  cities  of  the 
interior  of  Bolivia,  it  will  be  necessary  to  construct 
the  following  supplementary  lines : — From  Rio 
Grande,  a tributary  of  the  Mamore,  to  Santa  Cruz  de 
la  Sierra,  150  kilometres  through  level  country ; 
from  the  River  Chimore,  or  Upper  Mamore,  to 
Cochabamba,  250  kilometres  through  broken  and 
mountainous  country  ; from  the  River  Beni  to  La 
Paz,  about  500  kilometres,  also  through  broken  and 
mountainous  country.  Workmen,  provisions,  and 
timber,  for  the  construction  of  these  railways,  are- 
found  in  abundance  in  the  respective  departments  of 
Santa  Cruz,  Cochabamba,  and  La  Paz,  which,  it  is 
said,  will  derive  great  benefit  from  them.  In  con- 
clusion, M.  Velarde  says,  “ It  is  estimated  that  the 
freight  on  the  materials  for  these  railways,  together 
with  that  on  the  steamers  and  machinery  which  will 
have  to  be  imported  for  the  rivers  of  Bolivia,  out- 
side of  the  regular  traffic,  will  suffice  to  give  life  and 
impetus,  for  the  first  few  years,  to  the  Madera  and 
Mamore  Railway,  whose  importance  may  be  com- 
pared, without  exaggeration,  to  that  of  the  railway 
of  the  Isthmus  of  Panama.” 


General  Notes. 


Chicago  Exhibition. — The  Polytechnic  Institu- 
tion has  published  in  pamphlet  form  a report  of  a 
lecture  recently  given  at  the  Institution  on  Chicago' 
and  the  Exhibition,  by  Mr.  James  Dredge.  The 
pamphlet  is  fully  illustrated,  and  includes  information 
as  to  the  Polytechnic  cheap  trips  to  Chicago. 
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Japan  Society. — The  first  general  meeting  of 
the  Japan  Society  was  held  in  the  hall  of  the  Society 
of  Arts,  on  Thursday  afternoon,  28th  January,  with 
Francis  Elgar,  LL.D.,  in  the  chair.  The  Society  has 
been  formed  for  the  encouragement  of  the  study  of  the 
Japanese  language,  literature,  history  and  folk-lore,  of 
Japanese  art,  science  and  industries,  of  the  social  life 
and  economic  condition  of  the  Japanese  people,  past 
and  present,  and  of  all  Japanese  matters.  The  Society 
will  hold  meetings,  at  which  papers  will  be  read,  and 
discussions  take  place  on  the  subjects  interesting  to 
those  who  have  visited  Japan,  or  who  are  concerned 
in  that  which  relates  to  the  natural  products,  topo- 
graphy, literature,  arts,  commerce,  See.,  of  that 
country.  The  society  will,  by  the  aid  of  its  mem- 
bers, arrange  temporary  loan  exhibitions,  illustrative 
of  the  arts,  sciences,  and  industries  of  Japan,  ancient 
and  modern.  “Transactions”  and  “ Proceedings  ” 
will  be  published  from  time  to  time. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  Eight  o’clock  : — 

February  io.— E.  Price  Edwards,  “Burning 
Oils  for  Lighthouses  and  Lightships.”  Sir  Lyon 
Playfair,  K.C.B.,  F.R.S.,  will  preside. 

February  17.— Capt.  F.  E.  Younghusband, 
“ The  Pamirs.” 

February  24.  — Ernest  Hart,  “ Ancient 
and  Modern  Art  Pottery  of  Japan.”  Prof.  William 
Anderson,  F.R.C.S.,  will  preside. 

March  2. — Prof.  Vivian  B.  Lewes,  “Spon- 
taneous Ignition  of  Coal,  and  its  Prevention.” 

March  9. — A.  P.  Laurie,  M.A.,  “Experiments 
on  the  Durability  of  Modern  Pigments.” 

March  16.— Tempest  Anderson,  M.D.,  “ Ice- 
land.” 

March  23.— Gilbert  R.  Redgrave,  “Manu- 
facture and  Industrial  Application  of  Flexible 
Tubing.” 


Foreign  and  Colonial  Section. 

Tuesdays,  at  Half-past  Four  or  Eight 
o’clock  ; due  notice  of  the  hour  will  be 
given : — 

February  16. —Lewis  Atkinson,  “The  Forth- 
coming  Exhibition  at  Kimberley.”  The  Hon. 
John  X.  Merriman,  M.L.A.,  will  preside.  The 
paper  will  be  illustrated  by  lantern  slides.  8 p.m. 

March  15. — F.  A.  Pezet  (Peruvian  Consul 
General),  “Peru.”  8p.m. 


April  5. — The  Rev.  John  McLean,  D.D. 
“Manitoba  and  the  North-West  Provinces  of  the 
Dominion.” 

April 26.  — Sir  Edward  Braddon,  K.C.M.G., 
“The  Progress  of  Australasia.” 

May  24. — Colonel  Howard  Vincent,  C.B., 
M.P.,  “The  Extension  of  Colonial  Trade.” 


Indian  Section. 

Thursday  afternoons,  at  4.30  p.m.  : — 

February  ii.  — Lord  Lamington,  “Recent 
Travels  in  Indo-China : From  Siam  to  Tonquin.” 
Lieut. -General  Sir  Andrew  Clarke,  G.C.M.G., 
C.B.,  C.I.E.,  will  preside.  The  paper  will  be  illus- 
trated by  lantern  slides. 

March  3. — Surgeon-General  Sir  William  James 
Moore,  K.C.I.E.,  “Indian  Sanitation  and  the  In- 
ternational Congress  of  Hygiene.”  Major-Gen.  Sir 
OwenTudorBurne,K.C.S.I.,C.I.E.,  will  preside. 

March  24. — G.  H.  M.  Batten,  formerly  of  the 
Bengal  Civil  Service,  “The  Opium  Question.”  Sir 
John  Strachey,  G.C.S.I.,  C.I.E.,  will  preside. 

April  7. — Dr.  J.  Augustus  Voelcker,  “ The 
Agricultural  Needs  of  India.” 

April  28. — Sir  William  Wedderburn,  Bart., 
“Reorganisation  of  Agricultural  Credit  in  India.’ r 
The  Right  Hon.  Sir  James  Caird,  K.C.B.,  will 
preside. 

May  19.  — Jervoise  Athelstane  Baines, 
I.C.S.,  Chief  Census  Commissioner  for  India,  “ The 
Indian  Census  of  1891.”  Sir  Charles  Bernard, 
K.C.S.I.,  will  preside. 


Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

February  23. — J.  William  Tonks,  “Artistic 
Treatment  of  Jewellery : Jewel  and  Address  Caskets.” 
Sir  Philip  Cunliffe-Owen,  K.C  B.,  K.C.M.G., 
C.I.E.,  will  preside. 

March  29.— E.  Roscoe  Mullins,  “The  Deco- 
rative Uses  of  Sculpture.”  Alfred  Gilbert, 
A.R.  A.,  will  preside. 

April  12.  — C.  Purdon  Clarke,  C.I.E., 
“ English  Brocades  and  Figured  Silks.” 

May  17.— George  J.  Robinson,  “Decorative 
Plaster  Work”  (II.).  J.  Hungerford  Pollen 
will  preside. 


Cantor  Lectures. 

Monday  evenings,  at  Eight  o’clock  : — 

Prof.  George  Forbes,  F.R.S.,  “ Develop- 
ments of  Electrical  Distribution.”  Four 
Lectures. 

Lecture  III. — February  8. — Transmission  and 
distribution  of  electricity  derived  from  lighting 
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circuits— Effect  on  load  factor — Separate  circuits  for 
power— Distribution  for  street  and  other  railways— 
Utilisation  of  water-power  by  electric  transmission 
to  a distance. 

Lecture  IV. — February  15.—  Generators  of 
electricity  by  water-power  and  by  steam  obtained 
from  destructors — General  account  of  destructors — 
Hydraulic  accumulators — Utilisation  of  local  circum- 
stances— Probable  developments  of  electric  distri- 
bution in  the  immediate  future. 

Prof.  William  Robinson,  M.E.,  Assoc- 
M.Inst.C.E.,  “ The  Uses  of  Petroleum  in 
Prime  Movers.”  Four  Lectures. 

February  29,  March  7,  14,  21. 

Bennett  H.  Brough,  “Mine  Surveying.” 
Three  Lectures. 

March  28,  April,  4,  11. 

Dr.  Percy  Frankland,  F.C.S.,  “ Recent 
Contributions  to  the  Chemistry  and  Baterio- 
lology  of  the  Fermentation  Industries.” 
Four  Lectures. 

May  2,  9,  16,  23. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Feb.  8 ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.ra.  (Cantor  Lecture.)  Prof. 
George  Forbes,  “Developments  of  Electrical  Dis- 
tribution.” (Lecture  III.) 

Geographical,  44,  Brown-street,  Manchester.  Prof. 
Boyd  Dawkins,  “ Geology  in  relation  to  Geo- 
graphy.” 

Geographical,  University  of  London,  Burlington- 
gardens,  W.,  83  p.m. 

British  Architects,  9,  Conduit-street,  W.,  8 p.m. 
Mr.  Edwin  T.  Hall,  “ Building  Legislation.” 

Medical,  11,  Chandos-street,  W.,  8g  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m.  Mr. 
Henry  Power,  “ The  Movements  of  the  Body,  and 
how  they  are  accomplished.” 

Tuesday,  Feb.  9 ...  Royal  Institution,  Albemarle-street,  W., 
3 p.m.  Professor  Victor  Horsley,  “The  Brain.” 
(Lecture  IV.) 

Medical  and  Chirurgical,  20,  Hanover-square,  W., 
8£  p.m. 

Civil  Engineers,  25,  Great  George-street,  S.W., 
8 p.m.  Mr.  Alfred  Harper  Curtis,  “ Gold-Quartz 
Reduction.” 

Photographic,  5A,  Pall-mall  East,  S.W.,  8 p.m. 
Annual  Meeting. 

Anthropological,  3,  Hanover-square,  W.,  J-J  p.m. 
1.  Mr.  M.  J.  Walhouse,  “Exhibition  of  Articles 
and  Implements  of  every-day  use  among  the  Chin 
Tribes,  on  the  Burmese  Frontier.”  2.  Captain  E. 
S.  Hastings,  “ Exhibition  of  the  Skull  of  a Chin 
Dacoit  Leader,”  3.  Mr.  J.  R.  Mortimer,  “ Ex- 
ploration of  Howe-hill  Barrow,  Duggleby,  York- 
shire.” 4.  Dr.  J.  G.  Garson,  “ Human  Remains 
found  in  Howe-hill  Barrow.” 

Colonial  Institute,  Whitehall  Rooms,  Hotel  Metro- 
pole,  Whitehall- place,  S.W  , 8 p.m.  The  Rev. 
Canon  Beanlands,  “ British  Columbia  : a Problem 
of  Colonial  Development.” 


Wednesday,  Feb.  10.. .SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Mr.  E.  Price  Edwards, 
“ Burning  Oils  for  Lighthouses  and  Lightships.” 

Geological,  Burlington-house,  8 p.m.  1.  Prof.  J. 
Prestwich,  “ The  Raised  Beaches,  ‘ Head,’  or 
Rubble  Drift  in  the  South  of  England  : their  rela- 
tion to  the  Valley  Drifts  and  to  the  Glacial 
Period.”  2.  Messrs.  B.  N.  Peach  and  John 
Horne,  “ The  Oleuellus  Zone  in  the  North-West 
Highlands  of  Scotland.” 

Pharmaceutical,  17,  Bloomsbury-square,  W.C.,  8 
p.m. 

Royal  Literary  Fund.  7,  Adelphi-terrace,  W.C., 
3 P-m. 

Thursday,  Feb.  ii...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  4^  p.m.  (Indian  Section.)  Lord 
Lamington,  “ Recent  Travels  in  Indo-China.” 

Royal,  Burlington-house,  W.,  4^  p.m. 

Antiquaries,  Burlington -house,  VV.,  8^  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  7 p.m. 
Mr.  William  H.  Cummings,  “ 19th  Century  Music  ” 
(with  vocal  and  instrumental  illustsations). 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Prof.  E.  Ray  Lancaster,  “ Some  Recent  Biological 
Discoveries.” 

Electrical  Engineers,  25,  Great  George-street,  S.W., 
8 p.m.  Discussion  on  papers  by  Mr.  Alexander 
Siemens  “ Some  Experimental  Investigations  of 
Alternate  Currents,”  and  Mr.  W.  H.  Preece,  “ The 
Specification  of  Insulated  Conductors  for  Electric 
Lighting  and  other  purposes.” 

Institute  of  Architecture,  Science,  and  Art,  Dundee, 
8p.m.  Mr.  John  Honeyman,  “Glasgow  Cathe- 
dral.” 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m. 

Photographic  Club,  Anderton’s  Hotel,  Fleet-street, 
E.C.,  8 p.m.  Mr.  A.  Haddon,  “ Glass  Blowing  for 
the  Laboratory.” 

Friday,  Feb. 12  ...United  Service  Institution,  Whitehall -yard, 
3 p.m.  Vice-Admiral  Sir  Edmund  Fremantle, 
“ The  Training  of  our  Seamen.” 

Royal  Institution,  Albemarle-street,  W..  8 p.m. 
Weekly  Meeting,  9 p.m.  Mr.  G.  J.  Symons, 
“ Rain,  Snow,  and  Hail.” 

Civil  Engineers,  25,  Great  George-street,  S.W., 
7J  p.m.  (Students’  Meeting.)  Mr.  H.  B.  Ransom, 
“ Fly-Wheels  and  Governors.” 

Astronomical,  Burlington-house,  W.,  8 p.m. 

Junior  Engineering  Society,  Westminster-palace- 
hetel,  W.,  8 p.m.  Mr.  Ernest  G.  Walker,  “ The 
Gas  Engine.” 

Clinical,  20,  Hanover-square,  W.,  8J  p.m. 

Saturday,  Feb.  13  ..  Saturday  Lecture  Society,  Lecture 
Theatre,  South  Kensington  Museum,  S.W.,  3 p.m. 
Rev.  G.  F.  Browne,  “ Early  Christian  Art.” 
(Lecture  I. — Ireland.) 

Botanic,  Inner  Circle,  Regent’ s-park,  N,W.,  3!  p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Lord  Rayleigh,  “ Matter  : at  Rest  and  in  Motion.” 
(Lecture  I.) 


Correction.— Figures  1 and  3 in  Dr.  Edridge- 
Green’s  paper,  on  “Lovibond’s  Tintometer,”  were 
inadvertently  misplaced  in  the  last  number  of  the 
Journal  (pp.  214,  216).  Figure  1 is  absorption 
curve  of  the  yellow  glass,  and  should  be  numbered 
figure  3 ; figure  3 is  absorption  curve  of  the  rose 
glass,  and  should  be  numbered  figure  1. 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  AdelpJii,  London,  IV.C. 


Notices. 

+ 

CANTOR  LECTURES. 

Prof.  George  Forbes,  F.R.S.,  delivered 
the  third  lecture  of  his  course  on  “ Develop- 
ments of  Electrical  Distribution,”  on  Monday 
evening,  8th  inst.  The  lectures  will  be  printed 
in  the  Journal  during  the  summer  recess. 


Chicago  Exhibition,  1893. 
+ 

INDIA  COMMITTEE. 

A meeting  of  the  India  Committee  was 
held  on  Thursday,  at  the  offices  of  the 
Society  of  Arts.  Present:  Major-General 
Sir  Owen  Tudor  Burne,  K.C.S.I.,  C.I.E. 
(Chairman  of  the  Committee) ; Lionel  Robert 
Ashburner,  C.S.I.,  Sir  George  Birdwood, 
K.C.I.E.,  C.S.I.,  LL.D.,  M.D.,  General  Sir 
George  Chesney,  K.C.B.,  C.S.I.,  C.I.E.,  S. 
Digby,  William  Digby,  C.I.E.,  Colonel  C.  L. 
O.  FitzGerald,  C.B.,  W.  S.  Halsey,  Robert 
Hardie,  Charles  Malcolm  Kennedy,  C.B., 
Lieut. -General  J.  Michael,  C.S.I.,  Dadabhai 
Naoroji,  Charles  Pontifex,  Lesly  C.  Probyn, 
Vincent  J Robinson,  C.I.E.,  Alexander 
Rogers,  Thomas  H.  Thornton,  C.S.I.,  D.C.L., 
Stephen  Wheeler,  Sir  Alexander  Wilson,  and 
Sir  Henry  Trueman  Wood,  Secretary  of  the 
Royal  Commission. 


Under  date  of  the  27th  August,  1891,  Her 
Majesty  was  pleased  to  is^ue  a Commission  to 
the  Council  of  the  Society  of  Arts,  authorising 
them  to  act  as  Commissioners  for  the  Universal 


Exhibition,  which,  pursuant  to  an  Act  of  Con- 
gress, and  in  accordance  with  a Proclamation 
made  by  the  President  of  the  United  States  of 
America,  will  be  held  at  Chicago  from  May  1st 
to  October  30th,  1893. 

The  Royal  Commission  are  now  prepared  to 
receive  applications  from  artists,  manufac- 
turers, and  others  desirous  of  taking  part  in 
the  Exhibition,  to  afford  them  all  necessary 
information,  and  to  offer  them  all  available 
facilities  which  they  may  desire  for  this  purpose. 

Such  applications  must  be  made  upon  forms 
to  be  obtained  from  the  Secretary  of  the  Com- 
mission at  their  offices,  Society  of  Arts,  John- 
street,  Adelphi,  London,  W.C.  They  must  be 
sent  in,  properly  filled  up,  not  later  than 
February  29th,  1892,  and  addressed  to  the 
Secretary,  as  above. 

As  the  funds  granted  by  H.M.  Government 
will  not  suffice  to  defray  all  the  expenses  of 
the  Section,  it  is  necessary  that  they  should  be 
supplemented  by  payments  from  the  exhibitors. 
A charge  will  therefore  be  made  to  each 
exhibitor,  based  on  the  amount  of  space 
occupied,  and  calculated  on  the  following 
scale  : — 

Per  sq.  ft. 


s.  d. 

For  spaces  not  exceeding  100  sq.  ft.  . . 5 o 

For  spaces  exceeding  100  sq.  ft.  and 

not  exceeding  200  sq.  ft 4 6 

For  spaces  exceeding  200  sq.  ft.  and 

not  exceeding  300  sq.fr 4 o 

For  spaces  exceeding  300  sq.  ft.  and 

not  exceeding  500  sq.  It 3 6 

For  spaces  exceeding  500  sq.  ft.  and 

not  exceeding  750  sq.  ft 3 o 

For  spaces  exceeding  750  sq.  ft.  and 

upwards  2 6 

The  minimum  charge  will  be ^5. 


It  is  not  expected  that  the  total  receipts  from 
all  sources  will  more  than  suffice  to  defray  the 
cost  of  an  adequate  representation  of  British 
industry;  butshouldthere  be  a sufficientsurplus 
after  the  payment  of  all  the  costs  of  the  Section, 
the  Royal  Commission  will  refund  the  balance 
-pro  rata  with  the  amounts  contributed  by  the 
several  exhibitors.  The  amount  produced  by 
the  payments  of  exhibitors  will  therefore  be 
treated  as  a guarantee  fund,  to  be  expended  if 
necessary,  but  if  not,  to  be  refunded  to  the  con- 
tributors. 

The  Exhibition  is  situated  in  Jackson-park, 
within  the  southern  limitsof  the  city  of  Chicago. 
The  principal  buildings  are  devoted  to  the 
following  main  divisions  : — (1)  Fine  Arts  ; (2) 
Manufactures  and  Liberal  Arts  ; (3)  Agricul- 
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ture ; (4)  Machinery ; (5)  Electricity ; (6) 

Mines  ; (7)  Transportation  ; (8)  Horticulture. 
In  all  these,  space  has  been  allotted  to  Great 
Britain,  though  it  is  expected  that  the  principal 
British  Court  will  be  that  in  the  Building 
of  Manufactures  and  Liberal  Arts,  since  the 
Drivilege  has  been  conceded  to  this  country  of 
massing  all  or  most  of  its  exhibits  together, 
should  such  a course  prove  desirable. 

Exhibitors’  goods  will  be  transmitted  direct 
in  bond  to  Chicago,  where  the  usual  Customs 
examination  will  be  made.  Goods  for  exhibition 
only  will  not  be  liable  to  duty,  but  on  goods 
sold  the  usual  rates  will  have  to  be  paid.  Goods 
can  be  sold  in  bond,  at  prices  independent  of 
the  tariff,  the  duties  being  payable  by  the 
purchaser. 

The  American  railroad  companies  propose 
to  carry  goods  back  from  the  Exhibition  free, 
charging  the  usual  rates  for  the  outgoing 
journey.  These  rates,  it  may  be  noted,  are  low 
in  comparison  with  those  usual  in  European 
countries.  It  is  hoped  that  special  terms  for 
Exhibition  goods  traffic  may  be  obtained  from 
the  Atlantic  steamship  companies.  Full  in- 
formation as  to  routes,  traffic,  rates,  &c.,  will 
be  provided  in  due  course. 

A general  Official  Catalogue  will  be  pub- 
lished in  English,  French,  German,  and 
Spanish.  A special  catalogue  will  also  be 
published  for  the  British  Section. 

Exhibitions  of  live  stock  will  be  held,  and 
prizes  will  be  offered  in  connection  with  them. 
A special  circular  has  been  issued,  giving  in- 
formation about  these. 

A limited  quantity  of  steam  and  water  power 
will  be  supplied  gratuitously.  Further  supplies 
will  be  provided  at  a fixed  rate.  Countershafts, 
pulleys,  belts,  &c.,  must  be  provided  by  the 
exhibitor.  Application  for  motive  power  must 
be  made  on  special  forms,  which  will  be  sup- 
plied on  demand. 

The  general  reception  of  articles  at  the 
Exhibition  buildings  will  commence  on  Novem- 
ber, 1892,  and  no  articles  will  be  admitted 
after  April  10,  1893.  Foundations  for  heavy 
machinery  may  be  put  in,  and  special  con- 
structive work  commenced,  as  soon  as  the  state 
of  the  grounds  and  the  buildings  permits. 

Special  regulations  will  be  hereafter  issued 
for  the  organisation  of  the  International 
Juries. 

The  Royal  Commission  are  informed  that 
the  contract  labour  laws  of  the  United  States 
will  not  prevent  exhibitors  from  importing 
foreign  labour,  or  from  entering  into  binding 
contracts  with  their  employes.  Further  in- 


formation on  this  head  will  be  supplied  on 
application.. 

Every  person  who  becomes  an  exhibitor  in 
the  British  Section  thereby  agrees  to  be 
governed  by  the  rules  and  regulations  laid 
down  by  the  Exhibition  Executive,  or  by  the 
Royal  Commission  through  its  executive 
officer. 


Proceedings  of  the  Society. 


APPLIED  ART  SECTION. 
Tuesday,  January  26th,  1892;  Sir  George 
Birdwood,  K.C.I.E.,  C.S.I.,  LL.D.,  M.D., 
Vice-President  of  the  Society,  in  the  chair. 

The  Chairman,  in  opening  the  proceedings,  said  : 
— Mr.  William  Morris  needs  no  introduction  to  any 
English  audience.  But  before  he  addresses  you  I 
must  in  a few  words  express  my  sense,  and  I am  sure 
the  sense  of  every  one  present,  of  the  high  honour  he 
has  done  us  in  coming  here  this  evening  to  open  the 
sixth  session  of  the  Applied  Art  Section  of  the 
Society  of  Arts.  It  is  not  only  as  a poet  and  an  art 
critic  that  he  is  one  of  the  first  Englishmen  of  the 
Victorian  age.  When  the  decorative  arts  of  this 
country  had  about  the  middle  of  the  present  century 
gradually  become  denationalised,  it  was  Mr.  William 
Morris 

“ Who  stemin’d  the  torrent  of  a downward  age,” 
and  by  the  vigour  of  his  characteristic  English  genius, 
cultivated  in  every  phase  of  its  activity  to  the  highest 
sensibility,  upraised  these  household  arts  again  from 
the  degradation  of  nearly  two  generations,  and  car- 
ried them  to  a perfection  never  before  reached  by 
them.  And  the  influence  of  this,  his  distinctive  work, 
will  not  die  with  him,  for  already  he  has  succeeded  in 
founding  a national  school  of  decorative  designers, 
who,  like  Mr.  Walter  Crane  and  Mr.  Lewis  Day, 
approve  his  teaching  to  the  judgment  of  their  con- 
temporaries, not  by  imitating  his  individual  style 
and  manner,  but  by  faithfully  following  his  example 
in  seeking  in  English  nature  the  ever  quickening 
inspiration  of  English  art.  The  way  was,  in- 
deed, made  straight  before  Mr.  Morris  and  his 
followers  by  the  revival  in  our  national  building  style 
initiated  by  Pugin  between  1837  and  1857.  Owen 
Jones  was  the  first  to  respond,  as  a designer,  to  the 
new  impulse.  But  from  his  studies  of  the  Alhambra 
and  the  overpowering  impression  made  on  him  by 
the  arts  of  India  at  the  Great  Exhibition  of  1861, 
his  mind  became  supersaturated  with  Orientalism,  of 
which  he  and  his  best  disciples  remained,  to  the 
last,  the  slavish  imitators.  This  has  invariably  led, 
in  the  history  of  Western  art,  to  that  repulsive  vul- 
garisation of  ornament,  and  that  overloading  with  it 
of  all  forms,  even  architectural,  which  we  indicate  by 
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the  term  “rococo.”  We  were  saved  from  such  a re. 
suit  in  this  century,  at  just  the  critical  moment,  by  Mr. 
William  Morris.  A born  decorator,  he  knew  that  it 
is  decoration  that  animates  architecture,  and  all  form, 
with  life  and  beauty.  But  being  also  a trained  archi- 
tect, he  from  the  first  recognised  that  ornament  was 
but  an  accessory  to  construction  of  every  kind,  from 
the  vessels  turned  on  a potter’s  wheel  to  the  grandest 
creations  of  the  builders  master  art.  Thus,  and  by 
his  commanding  intellectual  and  moral  personal 
influence  with  his  contemporaries,  the  future  of 
English  decorative  design,  in  all  its  applications,  was 
redeemed  by  Mr.  Morris.  I feel  altogether  unworthy 
of  offering  this  expression  of  my  appreciation  of  Mr. 
Morris’s  universally  recognised  claims  on  the  con- 
sideration of  his  countrymen,  but  in  receiving  him 
here  this  evening  I have  felt  it  my  duty  to  deliberately 
say  what  I have,  on  behalf  of  the  Applied  Art  Sec- 
tion of  the  Society  of  Arts,  for  permanent  record  in 
the  Society’s  Journal. 

The  paper  read  was — 

THE  WOODCUTS  OF  GOTHIC  BOOKS. 
By  William  Morris. 

I shall  presently  have  the  pleasure  of  show- 
ing you  in  some  kind  of  sequence  a number  of 
illustrations  taken  from  books  of  the  15th  and 
first  years  of  the  16th  centuries.  But  before  I 
do  so  I wish  to  read  to  you  a few  remarks  on 
the  genesis  and  the  quality  of  the  kind  of  art 
represented  by  these  examples,  and  the  lessons 
which  they  teach  us. 

Since  the  earliest  of  those  I have  to 
show  is  probably  not  earlier  in  date  than 
about  1420,  and  almost  all  are  more  than 
fifty  years  later  than  that,  it  is  clear  that 
they  belong  to  the  latest  period  of  Mediaeval 
art,  and  one  or  two  must  formally  be  re- 
ferred to  the  earliest  days  of  the  Renais- 
sance, though  in  spirit  they  are  still  Gothic. 
In  fact,  it  is  curious  to  note  the  suddenness  of 
the  supplanting  of  the  Gothic  by  the  neo- 
classical style  in  some  instances,  especially  in 
Germany:  e.g.,  the  later  books  published  by 
the  great  Nuremberg  printer,  Koberger,  in  the 
fourteen-nineties,  books  like  the  “ Nuremberg 
Chronicle,”  and  the  “ Schatzbehalter,”  show 
no  sign  of  the  coming  change,  but  ten  years 
worn,  and  hey,  presto,  not  a particle  of  Gothic 
ornament  can  be  found  in  any  German  printed 
book,  though,  as  I think,  the  figure-works  of 
one  great  man,  Albert  Durer,  were  Gothic  in 
essence. 

The  most  partof  these  books,  infactallof  them 
in  the  earlier  days  (the  exceptions  being  mainly 
certain  splendidly  ornamented  French  books, 
including  the  sumptuous  books  of  “ Hours  ”), 


were  meant  for  popular  books  : the  great  theo- 
logical folios,  the  law  books,  the  decretals, 
and  such  like  of  the  earlier  German  printers, 
though  miracles  of  typographical  beauty,  if 
ornamented  at  all,  were  ornamented  by  the 
illuminator,  with  the  single  exception  ofGuten- 
burg’s  splendid  “ Psalter,”  which  gives  us  at 
once  the  first  and  the  best  piece  of  ornamental 
colour-printing  yet  achieved.  Again,  the 
dainty  and  perfect  volumes  of  the  classics  pro- 
duced by  the  earlier  Roman  and  Venetian 
printers  disdained  the  help  of  wood  blocks, 
though  they  were  often  beautifully  illuminated, 
and  it  was  not  till  after  the  days  of  Jenson, 
the  Frenchman  who  brought  the  Roman  letter 
to  perfection,  it  was  not  till  Italian  typography 
began  to  decline,  that  illustration  by  repro- 
! ducible  methods  became  usual ; and  we  know 
| that  these  illustrated  books  were  looked  upon 
j as  inferior  wares,  and  were  sold  far  cheaper 
j than  the  unadorned  pages  of  the  great  printers. 

I It  must  be  noted  in  confirmation  of  the  view 
1 that  the  woodcut  books  were  cheap  books, 

I that  in  most  cases  they  were  vernacular  editions 
of  books  already  printed  in  Latin. 

The  work,  then,  which  I am  about  to  show 
you  has  first  the  disadvantage  of  the  rudeness 
likely  to  disfigure  cheap  forms  of  art  in  a time 
that  lacked  the  resource  of  slippery  plausi- 
bility which  helps  out  cheap  art  at  the  present 
day.  And  secondly,  the  disadvantage  of  be- 
longing to  the  old  age  rather  than  the  youth 
or  vigorous  manhood  of  the  Middle  Ages. 
On  the  other  hand,  it  is  art,  and  not  a mere 
trade  “ article ; ” and  though  it  was  produced 
by  the  dying  Middle  Ages,  they  were  not  yet 
dead  when  it  was  current,  so  that  it  yet  retains 
much  of  the  qualities  of  the  more  hopeful 
period;  and  in  addition,  the  necessity  of 
adapting  the  current  design  to  a new  material 
and  method  gave  it  a special  life,  which  is  full 
of  interest  and  instruction  for  artists  of  all 
times  who  are  able  to  keep  their  eyes  open. 

All  organic  art,  all  art  that  is  genuinely 
growing,  opposed  to  rhetorical,  retrospective, 
or  academical  art,  art  which  has  no  real  growth 
in  it,  has  two  qualities  in  common  : the  epical 
and  the  ornamental ; its  two  functions  are  the 
telling  of  a story  and  the  adornment  of  a space 
or  tangible  object.  The  labour  and  ingenuity 
necessary  for  the  production  of  anything  that 
claims  our  attention  as  a work  of  art  are 
wasted,  if  they  are  employed  on  anything  else 
than  these  two  aims.  Mediaeval  art,  the  result 
of  a long  unbroken  series  of  tradition,  is  pre- 
eminent for  its  grasp  of  these  two  functions, 
which,  indeed,  interpenetrate  then  more  than 
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in  any  other  period.  Not  only  is  all  its  special 
art  obviously  and  simply  beautiful  as  orna- 
ment, but  its  ornament  also  is  vivified  with 
forcible  meaning,  so  that  neither  in  one  or  the 
other  does  the  life  ever  flag,  or  the  sensuous 
pleasure  of  the  eye  ever  lack.  You  have  not 
got  to  say,  Now  you  have  your  story,  how  are 
you  going  to  embellish  it  ? Nor,  Now  you 
have  made  your  beauty,  what  are  you  going 
to  do  with  it  ? For  here  are  the  two  together, 
inseparably  a part  of  each  other.  No  doubt 
the  force  of  tradition,  which  culminated  in  the 
Middle  Ages,  had  much  to  do  with  this  unity 
of  epical  design  and  ornament.  It  supplied 
deficiencies  of  individual  by  collective  imagi- 
nation (compare  the  constantly  recurring 
phrases  and  lines  in  genuine  epical  or  ballad 
poetry) ; it  ensured  the  inheritance  of  deft 
•craftsmanship  and  instinct  for  beauty  in  the 
succession  of  the  generations  of  workmen ; 
and  it  cultivated  the  appreciation  of  good 
work  by  the  general  public.  Now-a-days 
artists  work  essentially  for  artists,  and  look  on 
the  ignorant  layman  with  a contempt,  which 
even  the  necessity  of  earning  a livelihood  can- 
not force  them  wholly  to  disguise.  In  the 
times  of  art,  they  had  no  one  but  artists  to 
work  for,  since  everyone  was  a potential  artist. 

Now,  in  such  a period,  when  written  litera- 
ture was  still  divine,  and  almost  miraculous  to 
men,  it  was  impossible  that  books  should  fail 
to  have  a due  share  in  the  epical-ornamental 
art  of  the  time.  Accordingly,  the  opportunities 
offered  by  the  pages  which  contained  the 
wisdom  and  knowledge  of  past  and  present 
times  were  cultivated  to  the  utmost.  The 
early  Middle  Ages,  beginning  with  the  wonder- 
ful caligraphy  of  the  Irish  MSS.,  were,  above 
all  times,  the  epoch  of  writing.  The  pages 
of  almost  all  books,  from  the  8th  to  the  15th 
century,  are  beautiful,  even  without  the 
addition  of  ornament.  In  those  that  are 
ornamented  without  pictures  illustrative  of  the 
text,  the  eye  is  so  pleasured,  and  the  fancy  so 
tickled  by  the  beauty  and  exhaustless  cheerful 
invention  of  the  illuminator,  that  one  scarcely 
ventures  to  ask  that  the  tale  embodied  in  the 
written  characters  should  be  further  illus- 
trated. But  when  this  is  done,  and  the  book 
is  full  of  pictures,  which  tell  the  written  tale 
again  with  the  most  conscientious  directness 
of  design,  and  as  to  execution  with  great  purity 
of  outline  and  extreme  delicacy  of  colour,  we 
can  say  little  more  than  that  the  only  work  of 
art  which  surpasses  a complete  Mediaeval 
book  is  a complete  Mediaeval  building.  This 
must  be  said,  with  the  least  qualification,  of 


the  books  of  from  about  1160  to  1300.  After 
this  date,  the  work  loses,  in  purity  and  sim- 
plicity, more  than  it  gains  in  pictorial  quali- 
ties, and,  at  last,  after  the  middle  of  the  15th 
century,  illuminated  books  lose  much  of  their 
individuality  on  the  ornamental  side ; and, 
though  they  are  still  beautiful,  are  mostly  only 
redeemed  from  commonplace  when  the  minia- 
tures in  them  are  excellent. 

But  here  comes  in  the  new  element,  given 
by  the  invention  of  printing,  and  the  gradual 
shoving  out  of  the  scribe  by  the  punch-cutter, 
the  typefounder,  and  the  printer.  The  first 
printed  characters  were  as  exact  reproduc- 
tions of  the  written  ones  as  the  new  craftsmen 
could  compass,  even  to  the  extent  of  the  copy- 
ing of  the  infernal  abbreviations  which  had 
gradually  crept  into  manuscript ; but,  as  I have 
already  mentioned,  the  producers  of  serious 
books  did  not  at  first  supply  the  work  of  the 
illuminator  by  that  of  the  woodcutter,  either  in 
picture  work  or  ornament.  In  fact  the  art  of 
printing  pictures  from  wood  blocks  is  earlier 
than  that  of  printing  books,  and  is  undoubtedly 
the  parent  of  book  illustration.  The  first  wood- 
cuts  were  separate  pictures  of  religious  sub- 
jects, circulated  for  the  edification  of  the  faith- 
ful, in  existing  examples  generally  coloured 
by  hand,  and  certainly  always  intended  to  be 
coloured.  The  earliest  of  these  may  be  as  old 
as  1380,  and  there  are  many  which  have 
been  dated  in  the  first  half  of  the  15th 
century ; though  the  dates  are  mostly 
rather  a matter  of  speculation.  But  the 
development  of  book  illustration  proper  by 
no  means  put  an  end  to  their  production. 
Many  were  done  between  1450  and  1490,  and 
some  in  the  first  years  of  the  16th  century  ; but 
the  earlier  ones  only  have  any  special  character 
in  them.  Of  these,  some  are  cut  rudely  and 
some  timidly  also,  but  some  are  fairly  well  cut, 
and  few  so  ill  that  the  expression  of  the  design 
is  not  retained.  The  design  of  most  of  these 
early  works  is  mostly  admirable,  and  as  far 
removed  from  the  commonplace  as  possible ; 
many,  nay  most  of  these  cuts,  are  fine  ex- 
pressions of  that  passionate  pietism  of  the 
Middle  Ages  which  has  been  somewhat  veiled 
from  us  by  the  strangeness,  and  even  grotesque- 
ness which  has  mingled  with  it,  but  the  reality 
of  which  is  not  doubtful  to  those  who  have 
studied  the  period  without  prejudice.  Amongst 
these  may  be  cited  a design  of  Christ  being 
pressed  in  the  wine  press,  probably  as  early  as 
the  end  of  the  14th  century,  which  may  stand 
without  disadvantage  beside  a fine  work  of  the 
13th  century. 
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Fig.  1. — Flemish  School.  From  “The  Life  of  Christ.”  Antwerp:  Gheraert  Leeuw,  1487. 

[Size  *f  Original.] 
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The  next  step  towards  book  illustration 
brings  us  to  the  block-books,  in  which  the 
picture-cuts  are  accompanied  by  a text,  also 
cut  on  wood ; the  folios  being  printed  by 
rubbing  off  on  one  side  only.  The  subject  of 
the  origin  of  the  most  noteworthy  of  these 
books,  the  “ Ars  Moriendi,”  the  “Lord’s 
Prayer,”  the  “ Song  of  Solomon,”  the  “Biblia 
Pauperum,”  the  “ Apocalypse,”  and  the 
“ Speculum  Humanse  Salvationist’  has  been 
debated,  along  with  the  question  of  the  first 
printer  by  means  of  moveable  types,  with  more 
acrimony  than  it  would  seem  to  need.  I,  not 
being  a learned  person,  will  not  add  one  word 
to  the  controversy ; it  is  enough  to  say  that  these 
works  were  done  somewhere  between  the  years 
1430  and  1460,  and  that  their  style  was  almost 
entirely  dominant  throughout  the  Gothic 
period  in  Flanders  and  Holland,  while  it  had 
little  influence  on  the  German  wood-cutters. 
For  the  rest,  all  these  books  have  great  merit 
as  works  of  art ; it  would  be  difficult  to  find 
more  direct  or  more  poetical  rendering  of  the 
events  given  than  those  of  the  “ Speculum 
Humanae  Salvationis  or  more  elegant  and 
touching  designs  than  those  in  the  “ Song  of 
Solomon.”  The  cuts  of  the  “ Biblia  Pau- 
perum ” are  rougher,  but  full  of  vigour  and 
power  of  expression.  The  “Ars  Moriendi” 
is  very  well  drawn  and  executed,  but  the  sub- 
ject is  not  so  interesting.  The  “ Apocalypse  ” 
and  the  “Lord’s  Prayer”  are  both  of  them 
excellent,  the  former  being  scarcely  inferior  in 
design  to  the  best  of  the  Apocalypse  picture 
MSS.  of  the  end  of  the  13th  century. 

We  have  now  come  to  the  wood-cuts  which 
ornament  the  regular  books  of  the  Gothic 
period,  which  began  somewhat  timidly.  The 
two  examples  in  Germany  and  Italy,  not  far 
removed  from  each  other  in  date,  being  the 
“Historie  von  Joseph,  Daniel,  Judith,  and 
Esther,”  printed  by  Albrecht  Pfister,  at  Bam- 
berg, in  1462  ; and  the  “ Meditations  of  Turre- 
cremata  (or  Torquemada),”  printed  at  Rome  by 
Ulric  Hahn,  in  the  year  1467,  which  latter, 
though  taken  by  the  command  of  the  Pope 
from  the  frescoes  of  a Roman  Church  (Sta. 
Maria  Sopra  Minerva)  are  as  German  as  need 
be,  and  very  rude  in  drawing  and  execution, 
though  not  without  spirit. 

But,  after  this  date,  the  school  of  wood- 
carving developed  rapidly ; and,  on  the  whole, 
Germany,  which  had  been  very  backward  in 
the  art  of  illumination,  now  led  the  new  art. 

The  main  schools  were  those  of  Ulm  and 
Augsburg,  of  Maintz,  of  Strasburg,  of  Basel, 
and  of  Nuremburg,  the  latter  being  the  later. 


The  examples  which  I shall  presently  have  the 
pleasure  of  showing  you  are  wholly  of  the  first 
and  the  last,  as  being  the  most  representative, 
Ulm  and  Augsburg  of  the  earlier  style,  Nurem- 
burg of  the  later.  But  I might  mention,  in 
passing,  that  some  of  the  earlier  Basel  books, 
notably  Bernard  Richel’s  “Speculum  Humanae 
Salvationis,”  are  very  noteworthy;  and  that, 
in  the  fourteen-eighties,  there  was  a school  at 
Maintz  that  produced,  amongst  other  books,  a 
very  beautiful  “ Herbal,”  and  Breydenbach’s 
“ Peregrinatio,”  which,  amongst  other  merits, 
such  as  actual  representations  of  the  cities  on 
the  road  to  the  Holy  Land,  must  be  said  to 
contain  the  best  executed  woodcuts  of  the 
Middle  Ages.  Of  course,  there  were  many 
other  towns  in  Germany  which  produced 
illustrated  books,  but  they  may  be  referred  in 
character  to  one  or  other  of  these  schools. 

In  Holland  and  Flanders  there  was  a noble 
school  of  wood-cutting,  delicately  decorative  in 
character,  and  very  direct  and  expressive, 
being,  as  I said,  the  direct  descendant  of  the 
block-books.  The  name  of  the  printer  who 
produced  most  books  of  this  school  was  Gerard 
Leeuw  (or  Lion),  who  printed  first  at  Gouda, 
and  afterwards  at  Antwerp.  But  Colard 
Mansion,  of  Bruges,  who  printed  few  books, 
and  was  the  master  of  Caxton  in  the  art  of 
printing,  turned  out  a few  very  fine  specimens 
of  illustrated  books.  One  of  the  most  re- 
markable illustrated  works  published  in  the 
Low  Countries- — which  I mention  for  its 
peculiarity — is  the  “ Chevalier  Delibere  ” (an 
allegorical  poem  on  the  death  of  Charles  the 
Rash),  and  I regret  not  being  able  to  show 
you  a slide  of  it,  as  it  could  not  be  done  satis- 
factorily. This  book,  published  at  Schiedam 
in  1500,  decidedly  leans  towards  the  French  in 
style,  rather  than  the  native  manner  deduced 
from  the  earlier  block-books. 

France  began  both  printing  and  book  illus- 
tration somewhat  late,  most  of  its  important 
illustrated  works  belonging  to  a period  be- 
tween the  years  1485  and  1520 ; but  she 
grasped  the  art  of  book  decoration  with  a 
firmness  and  completeness  very  characteristic 
of  French  genius  ; and,  also,  she  carried  on 
the  Gothic  manner  later  than  any  other  nation. 
For  decorative  qualities,  nothing  can  excel  the 
French  books,  and  many  of  the  picture-cuts, 
besides  their  decorative  merits,  have  an  addi- 
tional interest  in  the  romantic  quality  which 
they  introduce  : they  all  look  as  if  they  might 
be  illustrations  to  the  “ Morte  D’Arthur”  or 
“ Tristram.” 

In  Italy,  from  about  1480,  onward  book 
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Illustrations  became  common,  going  hand-in- 
hand  with  the  degradation  of  printing,  as  I 
said  before.  The  two  great  schools  in  Italy 
are  those  of  Florence  and  Venice.  I think  it 
must  be  said  that,  on  the  whole,  the  former 
city  bore  away  the  bell  from  Venice,  in  spite 
of  the  famous  Aldine  “ Polyphilus,”  the  cuts 
in  which,  by  the  way,  are  very  unequal.  There 
are  a good  many  book  illustrations  published 
in  Italy,  I should  mention,  like  those  to 
Ulric  Hahn’s  “ Meditations  of  Turrecremata,” 
which  are  purely  German  in  style ; which  is 
only  to  be  expected  from  the  fact  of  the  early 
printers  in  Italy  being  mostly  Germans. 

I am  sorry  to  have  to  say  it,  but  England 
cannot  be  said  to  have  a school  of  Gothic 
book  illustration  ; the  cuts  in  our  early  printed 
books  are,  at  the  best,  French  or  Flemish 
blocks  pretty  well  copied  ; at  the  worst,  they 
are  very  badly  copied.  This  lamentable  fact 
is  curious,  considered  along  with  what  is  also 
a fact:  that  in  the  13th  and  14th  centuries  the 
English  were,  on  the  whole,  the  best  book 
decorators. 

I have  a few  more  words  to  say  yet  on  the 
practical  lessons  to  be  derived  from  the  study 
of  these  works  of  art;  but  before  I say  them, 
I will  show  you,  by  your  leave,  the  slides  taken 
from  examples  of  these  woodcuts.  Only  I 
must  tell  you  first,  what  doubtless  many  of  you 
know,  that  these  old  blocks  were  not  produced 
by  the  graver  on  the  end  section  of  a piece  of 
fine-grained  wood  (box  now  invariably),  but  by 
the  knife  on  the  plank  section  of  pear-tree  or 
similar  wood — a much  more  difficult  feat 
when  the  cuts  were  fine,  as,  eg.,  in  Liitzel- 
berger’s  marvellous  cuts  of  the  “ Dance  of 
Death.” 

Mr.  Morris  then  showed  a series  of  lantern 
slides,  which  he  described  as  follows  : — 

1.  This  is  taken  from  the  “ Ars  Moriendi,” 
date  about  1420.  You  may  call  it  Flemish 
or  Dutch,  subject  to  raising  the  controversy  I 
mentioned  just  now. 

2.  The  “Song  of  Solomon,”  about  the  same 
date. 

3.  From  the  first  illustrated  book  of  the  Ulm 
school.  The  Renowned  and  Noble  Ladies  of 
Boccaccio.  It  begins  with  Adam  and  Eve. 
The  initial  letter  is  very  characteristic  of  the 
Ulm  school  of  ornament.  The  trail  of  the 
serpent  forms  the  S,  and  in  the  knots  of  the 
tail  are  little  figures  representing  the  seven 
deadly  sins. 

4.  Another  page  from  the  same  book. 
4t  Ceres  and  the  Art  of  Agriculture.”  One  of 
the  great  drawbacks  to  wood  block  printing  in 


those  times  was  the  weakness  of  the  presses. 
Their  only  resource  was  to  print  with  the  paper 
very  wet,  and  with  very  soft  packing,  so  that 
the  block  went  well  into  the  paper  ; but  many 
books,  and  this  amongst  others,  have  suffered 
much  from  this  cause. 

5.  Another  page  of  the  same  book.  The 
date  is  1473. 

6.  This  is  from  an  Augsburg  book.  “ Specu- 
lum Humanae  Vitae,”  written  by  a Spanish 
bishop,  which  was  a great  favourite  in  the 
Middle  Ages.  It  gives  the  advantages  and 
disadvantages  of  all  conditions  of  life.  This 
block  contains  a genealogical  tree  of  the  Haps- 
burg  family,  and  is  an  exceedingly  beautiful 
piece  of  ornamental  design  very  well  cut. 

7.  From  the  same  book  ; representing  not 
the  “ Five  Alls,”  with  which  you  are  familiar, 
but  the  “ Four  Alls  ; the  gentleman,  the  mer- 
chant, the  nobleman,  and  the  poor  man,  who 
is  the  support  of  the  whole  lot,  with  his  toes 
coming  through  his  shoes.  This  is  a fine  speci- 
men of  the  printing  of  Gunther  Zeiner.  The 
initial  letters  are  very  handsome  in  all  these 
Augsburg  books. 

8.  There  is  a picture  of  the  Unjust  Lawyer, 
from  the  same  book,  taking  money  from  both 
sides.  The  date  of  this  book  is  about  1475. 

9.  From  “^Esop’s  Fables,”  a reproduction 
of  the  “ Ulm  .Esop,”  by  Antony  Sorg,  of 
Augsburg  (but  the  pictures  are  printed  from 
the  same  blocks),  the  “ Fly  on  the  Wheel,” 
and  the  “Jackdaw  and  Peacock.”  These 
designs  for  the  Esop  pictures  went  all 
through  the  Middle  Ages,  with  very  little 
alteration. 

10.  “ King  Stork  and  King  Log,”  from  the 
same  book. 

11.  This  is  from  the  Fable-book  of  Bidpay, 
by  Conrad  Dinckmuth,  who  carried  on  the 
early  glories  of  the  Ulm  school  in  a later 
generation ; about  i486. 

12.  The  Parrot  in  a Cage,  with  the  ladies 
making  a sham  storm  to  cause  the  poor  bird 
to  be  put  to  death.  Dinckmuth  did  some  very 
remarkable  work  : one  of  the  best  of  which 
was  a German  translation  of  the  “ Eunuchus  ” 
of  Terence;  another  the  “Chronicle  of  the 
Swabians.” 

13.  The  “ Schatzbehalter,”  published  by 
Koburger,  of  Nuremburg ; 1491.  Although  so 
late,  there  is  no  trace  of  any  classical  in- 
fluence in  the  design.  The  architecture,  for 
instance,  is  pure  late  German  architecture. 

14.  From  the  same  book,  “Joshua  Meeting 
the  Angel,”  and  “Moses  at  the  Burning 
Bush.” 
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Fig.  2.— French  School.  From  “La  Mer  des  Histoires.”  Paris:  Pierre  Le  Rouge,  1488. 

4 1 [Size  of  Original.  10  in.  by  14I  in.] 


February  12,  *892.]  JOURNAL  OF  THE  SOCIETY  01  ARTS. 


253 


Fig*  3- — German  Schooi.  From 


Speculum  Humana  Vitve.”  Augsburg  : Gunther  Zainer, 


circa  1475. 

[Size  of  Original,  6 5-8ths  in.  by  10  5-i6ths  in.] 
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15.  A page,  or  part  of  a page,  from  the 
celebrated  Nuremberg  Chronicle , printed  by 
Koburger  in  1493.  This  is  in  a way  an  ex- 
ception to  the  rule  of  illustrated  books  being 
in  the  vernacular,  as  it  is  in  Latin ; but  there 
is  also  a German  edition. 

16.  Another  specimen  of  the  same  book. 

17.  From  a curious  devotional  book,  “ Der 
Seusse,"  printed  by  Antony  Sorg,  at  Augsburg; 
about  1485, 

18.  Another  page,  which  shows  the  decora- 
tive skill  with  which  they  managed  their 
diagram  pictures. 

19.  An  example  of  the  Flemish  school,  and 
characteristic  of  the  design  of  white  on  black, 
which  is  so  often  used  both  by  the  Florentine 
and  the  Flemish  wood-cutters.  It  is  from  a life 
of  Christ,  published  by  Gerard  Leeuw  in  1487. 

20.  Another  page  from  the  same  book.  There 
are  certainly  two  artists  in  thisbook,  and  the  one 
on  the  left  appears  to  be  the  more  pictorial  of 
the  two ; though  his  designs  are  graceful,  he 
is  hardly  as  good  as  the  rougher  book  illus- 
trator. Gerard  Leeuw  had  a very  handsome 
set  of  initial  letters,  a kind  of  ornament  which 
did  not  become  common  until  after  1480. 

21.  Another  one  from  the  same  book. 

22.  From  another  Flemish  book,  showing 
how  the  style  runs  through  them  all.  St. 
George  and  the  Dragon  ; from  “ A Golden 
Legend,"  1503. 

23.  One  of  French  series,  from  a very  cele- 
brated book  called  “La  Mer  des  Histoires." 
It  begins  the  history  of  France  a little  before 
the  deluge.  It  is  a most  beautiful  book,  and 
very  large.  One  would  think  these  borders 
were  meant  to  be  painted,  as  so  many 
“Books  of  Hours"  were,  but  I have  never 
seen  a copy  which  has  had  the  borders 
painted,  though,  as  a rule,  when  the  borders 
are  meant  to  be  painted,  it  is  not  common 
to  find  one  plain. 

24.  Another  page  from  the  same  book  ; but 
the  slide  does  not  do  justice  to  it.  I will  here 
mention  that  one  failing  of  the  French  pub- 
lishers was  to  make  one  picture  serve  for 
several  purposes.  The  fact  is,  they  were  more 
careful  of  decoration  than  illustration. 

25.  Another  French  book  by  a French 
printer,  the  “ Aubre  des  Batailles,"  which 
illustrates  that  curious  quality  of  romance 
which  you  find  in  the  French  pictures.  It  is 
true  that  many  of  these  cuts  were  not  made 
for  this  book ; in  fact,  they  were  done  for 
another  edition  of  the  Chevalier  Delibere,  the 
Flemish  edition  of  which  I have  mentioned 
before,  for  some  have  that  name  on  them. 


26.  Another  from  the  same  book. 

27.  Another  good  example  of  the  French  de- 
corative style.  It  is  from  Petrarch’s  “ Remedy 
of  either  Fortune."  This  is  the  author  pre- 
senting his  book  to  the  king,  and  is  often  used 
in  these  French  books. 

28.  From  another  French  book  of  about  the 
same  date  (the  beginning  of  the  16th  century), 
“The  Shepherd’s  Calendar,"  of  which  there 
were  a great  number  of  English  editions,  even 
as  late  as  1656,  the  cuts  being  imitated  from 
these  blocks. 

29.  A page  from  one  of  the  beautiful 
“Books  of  Hours,"  which  were  mostly  printed 
on  vellum,  every  page  of  which  is  decorated 
more  or  less  with  this  sort  of  picture.  Here 
is  the  calendar,  with  the  signs  of  the  Zodiac, 
the  work  of  the  months,  the  saints  that  occur 
in  it,  and  games  and  sports  ; on  the  other  side 
is  the  Sangraal.  This  book  is  throughout  in 
the  same  style— wholly  Gothic.  It  was  printed 
in  1498,  and  about  twenty  years  after  these 
service-books  became  very  much  damaged  by 
having  Renaissance  features  introduced  from 
German  artists  of  the  time. 

30.  Another  page  from  the  same  book.  The 
Resurrection,  and  the  raising  of  Lazarus  are 
the  principal  subjects. 

31.  Nominally  an  Italian  woodcut;  the 
book  was  printed  at  Milan,  but  this  cut  is  pro- 
bably of  German  design,  if  not  execution. 

32.  From  a very  beautiful  book  in  the 
Florentine  style.  One  of  the  peculiarities  is 
the  copious  use  of  white  out  of  black. 

33.  Another  from  the  same — “ The  Quatre 
reggio,"  1508. 

34.  Another,  very  characteristic  of  the 
Florentine  style,  with  its  beautiful  landscape 
back  ground. 

35.  This  is  one  in  which  the  ornament  has 
really  got  into  the  Renaissance  style.  It  is  a 
sort  of  “ Lucky  Book,"  with  all  sorts  of  ways 
of  finding  your  fortune,  discovering  where  your 
money  has  gone,  who  is  your  enemy,  and  so 
on.  One  of  the  Peschia  books,  actually  printed 
at  Milan,  but  of  the  Venetian  school. 

36.  From  a book  of  the  Venetian  style, 
about  the  same  date.  I show  it  as  an  ex- 
ample of  the  carefulness  and  beauty  with  which 
the  artists  of  the  time  combined  the  border 
work  with  the  pictures.  There  is  something 
very  satisfactory  in  the  proportion  of  black 
and  white  in  the  whole  page. 

Now  you  have  seen  my  examples,  I want 
once  more  to  impress  upon  you  the  fact  that 
these  designs,  one  and  all,  while  they  perform 
their  especial  function — the  office  of  telling  a 
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tale — never  forget  their  other  function  of  deco- 
rating the  book  of  which  they  form  a part ; this 
is  the  essential  difference  between  them  and 
modern  book  illustrations,  which  I suppose 
make  no  pretence  at  decorating  the  pages  of 
the  book,  but  must  be  looked  upon  as  black 
and  white  pictures  which  it  is  convenient  to 
print  and  bind  up  along  with  the  printed 
matter.  The  question,  in  fact,  which  I want  to 
put  to  you  is  this,  Whether  we  are  to  have 
books  which  are  beautiful  as  books  ; books  in 
which  type,  paper,  woodcuts,  and  the  due 
arrangement  of  all  these  are  to  be  con- 
sidered, and  which  are  so  treated  as  to 
produce  a harmonious  whole,  something  which 
will  give  a person  with  a sense  of  beauty  real 
pleasure  whenever  and  wherever  the  book  is 
opened,  even  before  he  begins  to  look  closely 
into  the  illustrations  ; or  whether  the  beautiful 
and  inventive  illustrations  are  to  be  looked  on 
as  separate  pictures  embedded  in  a piece  of 
utilitarianism,  which  they  cannot  decorate  be- 
cause it  cannot  help  them  to  do  so.  Take  as 
an  example  of  the  latter,  Mr.  Fred.  Walker’s 
illustrations  to  “Philip”  in  the  “ Cornhill 
Magazine,”  of  the  days  when  some  of  us  were 
young,  since  I am  inclined  to  think  that  they 
are  about  the  best  of  such  illustrations.  Now 
they  are  part  of  Thackeray’s  story,  and  I don’t 
want  them  to  be  in  any  way  less  a part  of  it, 
but  they  are  in  no  respect  a part  of  the  tangible 
printed  book,  and  I do  want  them  to  be  that. 
As  it  is,  the  mass  of  utilitarian  matter  in  which 
they  are  embedded  is  absolutely  helpless  and 
dead.  Why  it  is  not  even  ugly,  at  least  not 
vitally  ugly. 

Now  the  reverse  is  the  case  with  the  books 
from  which  I have  taken  the  examples  which 
you  have  been  seeing.  As  things  to  be  looked 
at  they  are  beautiful  taken  as  a whole ; they 
are  alive  all  over,  and  not  merely  in  a corner 
here  and  there.  The  illustrator  has  to  share 
the  success  and  the  failure,  not  only  of  the 
wood  cutter,  who  has  translated  his  drawing, 
but  also  of  the  printer  and  the  mere  orna- 
mentalist,  and  the  result  is  that  you  have  a 
book  which  is  a visible  work  of  art. 

You  may  say  that  you  don’t  care  for  this 
result,  that  you  wish  to  read  literature  and  to 
look  at  pictures ; and  that  so  long  as  the 
modern  book  gives  you  these  pleasures  you  ask 
no  more  of  it ; well,  I can  understand  that,  but 
you  must  pardon  me  if  I say  that  your  interest 
in  books  in  that  case  is  literary  only,  and  not 
artistic,  and  that  implies,  I think,  a partial 
crippling  of  the  faculties  ; a misfortune  which 
no  one  should  be  proud  of. 


However,  it  seems  certain  that  there  is 
growing  up  a taste  for  books  which  are  visible 
works  of  art,  and  that  especially  in  this 
country,  where  the  printers,  at  their  best,  do 
now  use  letters  much  superior  in  form  to  those 
in  use  elsewhere,  and  where  a great  deal  of 
work  intending  to  ornament  books  reasonably 
is  turned  out;  most  of  which,  however,  is  defi- 
cient in  some  respect ; which,  in  fact,  is 
seldom  satisfactory  unless  the  whole  page, 
picture,  ornament,  and  type  is  reproduced 
literally  from  the  handiwork  of  the  artist,  as  in 
some  of  the  beautiful  works  of  Mr.  Walter 
Crane. 

But  this  is  a thing  that  can  rarely  be  done, 
and  what  we  want,  it  seems  to  me,  is,  not  that 
books  should  sometimes  be  beautiful,  but  that 
they  should  generally  be  beautiful ; indeed,  if 
they  are  not,  it  increases  the  difficulties  of 
those  who  would  make  them  sometimes  beau- 
tiful immensely.  At  any  rate,  I claim  that 
illustrated  books  should  always  be  beautiful, 
unless,  perhaps,  where  the  illustrations  are 
present  rather  for  the  purpose  of  giving  infor- 
mation than  for  that  of  giving  pleasure  to  the 
intellect  through  the  eye  ; but  surely,  even  in 
this  latter  case,  they  should  be  reasonably  and 
decently  good-looking. 

Well,  how  is  this  beauty  to  be  obtained  ? 
It  must  be  by  the  harmonious  co-operation  of 
the  craftsmen  and  artists  who  produce  the 
book.  First,  the  paper  should  be  good,  which 
is  a more  important  point  than  might  be 
thought,  and  one  in  which  there  is  a most 
complete  contrast  between  the  old  and  the 
modem  books  ; for  no  bad  paper  was  made 
till  about  the  middle  of  the  16th  century,  and 
the  worst  that  was  made  even  then  was  far 
better  than  what  is  now  considered  good. 
Next,  the  type  must  be  good,  a matter  in 
which  there  is  more  room  for  excellence  than 
those  may  think  who  have  not  studied  the 
forms  of  letters  closely.  There  are  other 
matters,  however,  besides  the  mere  form  of 
the  type  which  are  of  much  importance  in  the 
producing  of  a beautiful  book,  which,  how- 
ever, I cannot  go  into  to-night,  as  it  is  a little 
beside  my  present  subject.  Then,  the  mere 
ornament  must  be  good,  and  even  very  good. 
I do  not  know  anything  more  dispiriting  than 
the  mere  platitudes  of  printers’  ornaments — 
trade  ornaments.  It  is  not  uncommon  now-a- 
days  to  see  handsome  books  quite  spoiled  by 
them — books  in  which  plain,  unadorned  letters 
would  have  been  far  more  ornamental. 

Then  we  come  to  the  picture  woodcuts.  And 
[ here  I feel  I shall  find  many  of  you  differing 
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from  me  strongly ; for  I am  sure  that  such 
illustrations  as  those  excellent  black  and  white 
pictures  of  Fred.  Walker  could  never  make 
book  ornaments.  The  artist,  to  produce  these 
satisfactorily,  must  exercise  severe  self  re- 
straint, and  must  never  lose  sight  of  the  page 
of  the  book  he  is  ornamenting.  That  ought 
to  be  obvious  to  you,  but  I am  afraid  it  will 
not  be.  I do  not  think  any  artist  will  ever 
make  a good  book  illustrator,  unless  he  is 
keenly  alive  to  the  value  of  a well-drawn  line, 
crisp  and  clean,  suggesting  a simple  and 
beautiful  silhouette.  Anything  which  obscures 
this,  and  just  to  the  extent  to  which  it  does 


obscure  it,  takes  away  from  the  fitness  of  a 
design  as  a book  ornament.  In  this  art 
vagueness  is  quite  inadmissible.  It  is  better 
to  be  wrong  than  vague  in  making  designs 
which  are  meant  to  be  book  ornaments. 

Again,  as  the  artists’  designsmust  necessarily 
be  reproduced  for  this  purpose,  he  should  never 
lose  sight  of  the  material  he  is  designing  for. 
Lack  of  precision  is  fatal  (to  take  up  again 
what  I have  just  advanced)  in  an  art  produced 
by  the  point  of  the  graver  on  a materia) 
which  offers  just  the  amount  of  resistance 
which  helps  precision.  And  here  I come  to  a 
very  important  part  of  my  subject,  to  wit,  the 


Fig.  4. — Italian  School.  The  Descent  of  Minerva.  From  the  Quatrereggio.  Florence,  150$. 
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relation  between  the  designer  and  the  wood- 
engraver ; and  it  is  clear  that  if  these  two 
artists  do  not  understand  one  another,  the 
result  must  be  failure  ; and  this  understanding 
can  never  exist  if  the  wood-engraver  has  but 
to  cut  servilely  what  the  artist  draws  carelessly. 
If  any  real  school  of  wood-engraving  is  to 
exist  again,  the  wood-cutter  must  be  an  artist 
translating  the  designer’s  drawing.  It  is  quite 
pitiable  to  see  the  patience  and  ingenuity  of 
such  clever  workmen,  as  some  modern  wood- 
cutters are,  thrown  away  on  the  literal  repro- 
duction of  mere  meaningless  scrawl.  The 
want  of  logic  in  artists  who  will  insist  on 
such  work  is  really  appalling.  It  is  the  actual 


touches  of  the  hand  that  give  the  speciality, 
the  final  finish  to  a work  of  art,  which  carries 
out  in  one  material  what  is  designed  in 
another;  and  for  the  designer  to  ignore  the 
instrument  and  material  by  which  the  touches 
are  to  be  done,  shows  complete  want  of  under- 
standing of  the  scope  of  reproducible  design. 

I cannot  help  thinking  that  it  would  be  a 
good  thing  for  artists  who  consider  designing 
part  of  their  province  (I  admit  there  are  very 
few  such  artists)  to  learn  the  art  of  wood- 
engraving, which,  up  to  a certain  point,  is  a 
far  from  difficult  art ; at  any  rate  for  those  who 
have  the  kind  of  eyes  suitable  for  the  work. 
I do  not  mean  that  they  should  necessarily 
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always  cut  their  own  designs,  but  that  they 
should  be  able  to  cut  them.  They  would 
thus  learn  what  the  real  capacities  of  the  art 
are,  and  would,  I should  hope,  give  the 
executant  artists  genuine  designs  to  execute, 
rather  than  problems  to  solve.  I do  not  know 
if  it  is  necesssary  to  remind  you  that  the  diffi- 
culties in  cutting  a simple  design  on  wood  (and 
I repeat  that  all  designs  for  book  illustrations 
should  be  simple)  are  very  much  decreased  since 
the  15th  century,  whereas  instead  of  using  the 
knife  on  the  plank  section  of  the  wood,  we  now 
use  the  graver  on  the  end  section.  Perhaps, 
indeed,  some  of  you  may  think  this  simple 
wood  cutting  contemptible,  because  of  its 
ease ; but  delicacy  and  refinement  of  execu- 
tion are  always  necessary  in  producing  a 
line,  and  this  is  not  easy,  nay  it  is  not  possible 
to  those  who  have  not  got  the  due  instinct  for 
it ; mere  mechanical  deftness  is  no  substitute 
for  this  instinct. 

Again,  as  it  is  necessary  for  the  designer  to 
have  a feeling  for  the  quality  of  the  final 
execution,  to  sympathise  with  the  engraver’s 
difficulties,  and  know  why  one  block  looks 
artistic  and  another  mechanical ; so  it  is  neces- 
sary for  the  engraver  to  have  some  capacity 
for  design,  so  that  he  may  know  what  the 
designer  wants  of  him,  and  that  he  may  be 
able  to  translate  the  designer,  and  give  him 
a genuine  and  obvious  cut  line  in  place  of  his 
pencilled  or  Jenned  line  without  injuring  in 
any  way  the  due  expression  of  the  original 
design. 

Lastly,  what  I want  the  artist — the  great 
man  who  designs  for  the  humble  executant — 
to  think  of  is,  not  his  drawn  design,  which  he 
should  look  upon  as  a thing  to  be  thrown 
away  when  it  has  served  its  purpose,  but  the 
finished  and  duly  printed  ornament  which  is 
offered  to  the  public.  I find  that  the  executants 
of  my  humble  designs  always  speak  of  them 
as  “ sketches,”  however  painstaking  they  may 
be  in  execution.  This  is  the  recognised  trade 
term,  and  I quite  approve  of  it  as  keeping  the 
“ great  man”  in  his  place,  and  showing  him 
what  his  duty  is,  to  wit,  to  take  infinite  trouble 
in  getting  the  finished  work  turned  out  of 
hand.  I lay  it  down  as  a general  principle  in 
all  the  arts,  where  one  artist’s  design  is  carried 
out  by  another  in  a different  material,  that 
doing  the  work  twice  over  is  by  all  means  to  be 
avoided  as  the  source  of  dead  mechanical 
work.  The  “sketch”  should  be  as  slight  as 
possible,  i.e.y  as  much  as  possible  should  be 
left  to  the  executant. 

A word  or  two  of  recapitulation  as  to  the 


practical  side  of  my  subject,  and  I have  done. 
An  illustrated  book,  where  the  illustrations 
are  more  than  mere  illustrations  of  the  printed 
text,  should  be  a harmonious  work  of  art.  The 
type,  the  spacing  of  the  type,  the  position  of 
the  pages  of  print  on  the  paper,  should  be 
considered  from  the  artistic  point  of  view. 
The  illustrations  should  not  have  a mere  acci- 
dental connection  with  the  other  ornament  and 
the  type,  but  an  essential  and  artistic  connec- 
tion. They  should  be  designed  as  a part  of 
the  whole,  so  that  they  would  seem  obviously 
imperfect  without  their  surroundings.  The 
designs  must  be  suitable  to  the  material  and 
method  of  reproduction,  and  not  offer  to  the 
executant  artist  a mere  thicket  of  unnatural 
difficulties,  producing  no  result  when  finished, 
save  the  exhibition  of  a tour  de  force.  The 
executant,  on  his  side,  whether  he  be  the 
original  designer  or  someone  else,  must  under- 
stand that  his  business  is  sympathetic  trans- 
lation, and  not  mechanical  reproduction  of  the 
original  drawing.  This  means,  in  other  words, 
the  designer  of  the  picture-blocks,  the  designer 
of  the  ornamental  blocks,  the  wood-engraver, 
and  the  printer,  all  of  them  thoughtful,  pains- 
taking artists,  and  all  working  in  harmonious 
co-operation  for  the  production  of  a work  of 
art.  This  is  the  only  possible  way  in  which 
you  can  get  beautiful  books. 


DISCUSSION. 

Mr.  Lewis  Day  expressed  his  thorough  agree- 
ment with  Mr.  Morris,  and  the  pleasure  it  had 
afforded  him  to  hear  the  paper.  There  were 
plenty  of  competent  lecturers  who  could  talk  very 
well  on  any  subject  under  the  sun,  but  it  was  a very 
different  thing  to  hear  a man  speak  straight  out  from 
his  heart  on  a subject  which  he  had  made  thoroughly 
his  own.  A comparison  had  been  drawn  between 
the  old  printing  and  the  new.  He  did  not  pretend 
to  be  learned  with  regard  to  old  printing,  and  could 
not,  therefore,  attempt  to  criticise  anything  which 
had  been  said  about  it ; he  was  content  to  enjoy  the 
old  work.  But  really  the  two  things  were  hardly  to 
be  compared  ; the  old  books  were  few,  produced 
by  the  few,  and  for  the  few ; whilst  the  new  were  for 
the  many,  done  by  the  many,  and  there  were  a great 
many  too  many  of  them.  He  sympathised  entirely 
with  Mr.  Morris  when  he  spoke  of  book  illustration 
as  it  should  be,  but  doubted  very  much  if  that  ever 
would  be.  He  believed  in  many  impossibilities,  but 
not  in  that  one,  and  he  should  really  like  to  know 
how  far  Mr.  Morris  himself  believed  in  it.  Mr. 
Morris  had  lately  been  printing  books  himself, 
having  designed  type  for  the  purpose,  and  very 
beautiful  work  he  had  turned  out.  But  that  formed 
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only,  as  it  were,  a little  oasis  in  the  wilderness  o^ 
general  printing,  and  did  not  go  far  towards  ferti- 
lising the  dead  level  of  dreary  monotonous  trade- 
work  all  around.  One  obvious  reason  why  the  new 
work  was  so  different  from  the  old  had  been  re- 
ferred to  by  Mr.  Morris  when  he  spoke  of  sketches 
and  designs.  Now-a-days,  if  a man  had  to  make 
designs  for  book  illustration,  he  was,  first  of  all, 
asked  to  send  in  rough  suggestions  ; then  he  had  to 
make  what  are  called  “ finished  ” drawings  of  such 
as  were  approved,  to  be  again  submitted  to  the 
publisher  and  his  head  man,  and  all  sorts  of  people 
who  did  not  know  anything  about  it.  Even  when 
they  did  not  take  what  good  there  was  in  a thing 
out  of  it,  and  produce  it  vilely,  they  were  pretty  sure 
to  insist  upon  all  sorts  of  preliminary  business,  by 
which  the  heart  was  taken  out  of  the  artist.  He 
should  like  to  know  if  Mr.  Morris  really  had  any 
hope  of  general  improvement  in  book  illustration  ; it 
was  only  faith  that  worked  miracles,  and  this  would 
certainly  be  a miracle.  The  man  who  believed  in  it 
might  accomplish  it ; and  if  anybody  could  do  it  Mr. 
Morris  could. 

Mr.  F.  S.  Ellis  said  he  also  entirely  agreed  with  all 
that  Mr.  Morris  had  said,  and  he  had  the  greatest 
hopes  of  a good  result  from  the  efforts  Mr.  Morris  had 
lately  made.  Having  been  only  a publisher — though 
he  was  one  no  longer,  and  not  in  any  sense  an  artist 
— he  could  only  look  at  the  matter  from  his  own  point 
of  view.  He  thought  publishers  would  stand  very 
much  in  their  own  light  if  they  interfered  with  an 
artist,  when  they  had  found  one  capable  of  illustrating 
their  books  in  a proper  manner.  If  books  were 
sensibly  and  properly  illustrated,  he  felt  sure  the 
public  would  be  only  too  thankful  to  get  them,  and 
the  whole  system  would  soon  undergo  a very  material 
improvement. 

Mr.  Matthew  Webb  suggested  that  there  was  a 
practical  difficulty  in  producing  woodcuts,  which 
should  combine  the  two  qualities  of  illustrating  the 
story  and  at  the  same  time  ornamenting  the  book. 
For  ornamental  purposes  there  should  be  very  little 
light  and  shade,  but  their  absence  would  materially 
interfere  with  the  story-telling  power. 

Mr.  Hugh  Stannus  said  his  knowledge  of  this 
subject  began  just  where  the  paper  left  off.  Once 
or  twice  in  his  life  he  had  been  able  to  purchase  some 
of  the  fine  old  Italian  woodcut  books,  dating  from  the 
beginning  to  the  middle  of  the  16th  century,  which 
was  just  after  the  period  Mr.  Morris  had  dealt  with. 
He  could  only  hope  that  he  would  carry  on  the  sub- 
ject, which  was  a most  interesting  and  important  one, 
and  give  them  the  result  at  some  future  meeting. 

Mr.  J.  Sachs  thought  wood  engravers  should  be 
encouraged  to  develop  their  birth-right,  which  was 
the  production  of  texture.  There  was  hardly 
any  art  in  black  and  white  which  could  produce 


texture  like  wood  engraving  ; it  could  be  seen  in  any 
common  catalogue.  He  must  take  exception  to  the 
remark  that  wood  engraving  could  be  learned  easily. 

He  had  been  an  apprentice  himself,  and  had  had 
many  apprentices,  and  he  was  prepared  to  say  that 
no  one  could  produce  even  a sound  line  without 
three  or  four  months  steady  application.  It  had 
often  been  said  that  Albert  Durer  and  Holbein 
engraved  their  own  blocks,  which  was  absurd.  They 
evidently  employed  block  cutters  to  cut  the  drawings 
which  they  had  made. 

The  Chairman,  in  moving  a vote  of  thanks  to 
Mr.  Morris,  said  he  could  not  offer  any  critical  obser- 
vaations  on  the  subject  of  the  paper,  but  there  were 
one  or  two  points  connected  with  it  which  specially 
interested  him.  When  Mr.  Morris  was  considering 
the  date  of  some  of  the  blocks  it  struck  him  that  the 
plants  and  trees  represented  would,  in  some  cases, 
furnish  a clue.  There  was  one  block,  said  to  be  Italian, 
which  Mr.  Morris  thought  must  have  been  cut  by  a 
German.  He  should  say  most  probably,  for  the  plant 
represented  seemed  to  him  to  be  the  mountain  ash.  In 
the  Florentine  engraving  of  1508,  which  followed,  the 
tree  was,  apparently,  a Lombardy  poplar,  and  if  so,  it 
was  interesting,  because  the  tree  was  introduced  from 
America,  and  the  block  showed  that  it  had  already 
become  common  in  Italy  at  that  date.  Turning  to 
woodcuts  in  modern  books,  he  could  not  help  referring 
to  Walter  Crane’s  “ Grimm’s  Tales,”  one  of  the  best 
illustrated  books  he  had  seen  for  a long  time.  He  always 
purchased  ten  or  twelve  copies  of  all  Mr.  Crane’s 
cheaper  books,  and  he  had  distributed  that  one  very 
widely.  He  might  perhaps  be  allowed  to  say,  quite 
incidentally,  that  he  did  not  share  Mr.  Morris’s  pre- 
judice against  the  unjust  judge  who  took  money 
from  both  parties  to  any  suit  he  was  trying.  In  the 
East  he  was  considered  the  perfect  judge  who  took 
a bribe  from  each  litigant,  and  returned  it  to  the  un- 
successful one,  who  then  felt  satisfied  that  the  judge  had 
done  everything  possible  for  him,  but  was  unable 
to  decide  in  his  favour.  In  conclusion,  he  wished 
the  proprietors  of  illustrated  papers  would  do  more 
for  the  cause  of  the  good  decoration  of  books. 
They  certainly  might  lead  the  way  in  this  branch 
of  the  revival  of  national  taste.  He  had  for 
years  been  carrying  on  a correspondence  with  the 
managers  of  some  of  these  papers,  in  the  hope 
of  inducing  them  to  give  up  advertising  on  the  backs 
of  their  best  illustrations,  and  so  completely  spoiling  : 
them.  The  manager  of  the  Graphic  wrote  to  him  a 
year  or  two  ago,  to  say  that  his  criticisms  had  been 
taken  seriously  to  heart,  and  that  when  the  existing 
contracts  ran  out  they  would  try  to  avoid  the  per-  ! 
nicious  practice ; but  they  had  not  fulfilled  their 
promise.  Probably  the  receipts  from  the  advertisers 
were  too  great  a temptation  for  the  proprietors.  The 
practice  was  more  general  and  obtrusive  than  ever,  and 
he  had  in  consequence  given  up  binding  the  weekly 
illustrated  papers,  for  in  book  form  they  were  now 
offensive  to  the  eye.  He  was  on  the  free  list  of  the 
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Graphic , and  it  might  seem  ungracious  to  look  a 
gift  horse  in  the  mouth  ; but  it  was  in  the  interest  of 
the  illustrated  papers  themselves  that  he  raised  this 
protest,  for  such  sordid  “double-dealing”  has 
always  proved  the  damnation  of  art. 

The  vote  of  thanks  having  been  carried  unani- 
mously, 

Mr.  Morris,  in  reply,  said  it  was  a pity  that  the 
contrary  view  to  his  own  had  not  been  put  forward 
by  some  one,  as  there  was  a good  deal  to  be  said  pro 
and  con.  What  Mr.  Sachs  had  said  about  texture 
was  very  true,  but  it  applied  after  all  to  a particular 
kind  of  wood-cutting,  not  to  that  which  he  was 
thinking  of  as  being  suitable  to  the  ornamentation  of 
a page.  He  remembered  a lecturer  showing  a very 
beautiful  slide  of  Bewick’s  starling,  which  looked  ex- 
ceedingly handsome,  but  it  had  no  relationship  what- 
ever to  the  type  of  the  page  on  which  it  appeared,  or 
rather  the  type  had  no  relationship  to  it,  and  the  re- 
sult was  that  the  starling  did  not  make  an  ornament 
to  the  page,  and  one  would  prefer  to  have  a separate 
proof  of  the  starling.  That  was  a strong  case,  be- 
cause he  yielded  to  no  one  in  his  admiration  for 
Bewick’s  work,  especially  when  it  was  employed  on  fur 
and  feathers.  But  this  view  of  texture  may  be  carried 
so  far  as  to  apply  it  to  the  mere  presentation  of  out- 
line ; since  it  made  all  the  difference  in  the  world 
whether  those  lines  were  cut  nice  and  round,  and 
sweet,  or  whether  they  were  reduced  to  a straight 
needle  point  on  the  one  hand,  or,  on  the  other  hand 
were  chopped  out  and  were  made  edgy  and  sour. 
He  did  not  propose  to  go  into  any  battle  of  the 
styles,  but  the  page  of  the  book,  the  type,  and  the 
woodcut  ought  to  go  together.  If  it  were  necessary 
to  have  such  woodcuts  as  Mr.  Fred  Walker’s  illustra- 
tions to  “ Philip,”  the  type  ought  to  go  with  them,  to 
be  of  the  same  style.  But  though  this  might  be 
possible,  it  was  unnatural,  because  the  essential  cha- 
racter of  a book  was  that  it  was  stamped  ; printers 
called  the  types  stamps,  and  the  woodcuts  were  stamps. 
There  ought  to  be  that  same  kind  of  clearness  and 
distinctness — that  absence  of  vagueness  which  you 
got  in  the  stamping  of  a coin.  Mr.  Webb  said  there 
might  be  a difficulty  in  reconciling  the  story-telling 
function  of  a woodcut  with  its  ornamental  function, 
and  no  doubt  that  was  true ; but  it  seemed  to  him 
that  it  was  just  that  kind  of  difficulty  or  limitation 
which  made  an  art  worth  following.  If  there 
were  no  difficulty  in  carrying  out  a work  of  art  in  any 
special  material,  instead  of  learning  to  be  an  artist 
in  pottery,  or  glass,  or  wood-cutting,  why  not  follow 
the  most  simple  and  direct  form  of  art,  which  gave 
the  advantages  of  all  others,  not  perhaps  in  the 
easiest,  but  in  the  fullest,  way — that  of  oil  paint- 
ing. But  that  was  not  what  was  wanted.  Oil 
painting  might  be  the  most  important  of  all  the  arts, 
though  he  was  not  quite  sure  about  that ; but  never- 
theless you  wanted  other  arts  as  well.  The  wood- 
cutter or  the  artist  had  no  more  right  to  grumble  at 


the  conditions  under  which  he  worked  than  the  poet 
had  at  having  to  write  in  rhyme  instead  of  prose.  If 
he  wanted  to  write  prose  he  could  do  so.  As  a 
matter  of  fact,  if  books  were  largely  ornamented  in 
this  way,  some  modus  vivendi  would  be  found  between 
the  ornamental  and  the  story-telling  capacity  of  the 
art ; a school  would  grow  up  which  would  have  its  own 
due  and  proper  conventions,  under  which  it  would 
work  with  perfect  ease.  The  question  raised  by  Mr. 
Day  as  to  what  hope  there  was  for  an  improvement 
in  book  illustration  and  ornamentation,  was  really 
whether  it  could  be  hoped  for  as  an  ordinary  and 
general  thing.  He  did  see  certain  difficulties,  which 
mostly  reduced  themselves  in  the  long-run  into  com- 
mercial ones,  with  which  he  was  not  bound  to  deal  on 
the  present  occasion.  If  people  chose,  they  could  have 
such  books  in  very  large  measure,  but  no  doubt  the 
commercial  difficulty  would  put  a stopper  on  many 
attempts  to  decorate  books  properly.  He  thoroughly 
sympathised  with  what  Mr.  Day  said  about  the  pub- 
lisher and  his  man  interfering  with  the  artist.  The 
publisher  ought  to  select  the  artist,  tell  him  what  the 
book  was,  and  the  subject  required,  and  let  him  do 
his  best.  But  there  was  one  thing  in  favour  of 
the  possibilty  of  having  beautiful  books  ; they 
were  self-contained.  If  he  were  asked  whether 
it  were  possible  to  have  buildings  generally  good  in 
the  present  day,  he  should  say,  no  ; but,  in  the  case 
of  books,  which  were  self-contained  things,  he  would 
say  yes.  There  were  not  the  same  difficulties  with 
a book  as  with  many  other  articles  of  commerce. 
The  first  thing  necessary  was  to  have  a certain 
number  of  artists  who  had  an  intense  desire  to  pro- 
duce work  suitable  for  book  ornament ; and  those 
artists  would,  in  some  way,  force  the  public  to  give 
them  an  opportunity  for  producing  those  books.  He 
threw  the  whole  burden  really  on  the  group  of  which 
he  was  a humble  member,  the  artists  themselves  ; the 
public  could  only  take  such  books  as  were  offered 
them.  The  publishers’  part  was  to  open  their  purse 
as  widely  as  possible,  not  be  afraid  to  spend  a good 
deal  of  money  on  a good  book,  though  they  only 
sold  a few  copies.  Finally,  even  if  books  were  not 
beautiful,  they  migh  be  made  tolerably  good  looking. 
Perhaps  some  little  advance  had  been  made.  The 
principal  difficulty  in  getting  a cheap  book  to  look  well 
was  the  paper,  ^but  if  people  would  only  turn  their 
attention  to  this  matter,  they  could  easily  get  paper 
much  better  for  its  purpose  than  what  was  now  con- 
sidered good  paper — paper  which  would  show  on  the 
surface  of  it  that  it  was  common  paper,  but  would 
not  be  disagreeable  to  handle  or  read,  and  would  not 
be  of  that  horrible  shiny  character,  and  look  as  if  you 
could  rub  it  all  to  pieces,  which,  in  fact,  you  could. 
Some  books  'you  could  not  even  carry  comfortably 
from  one  end  of  a room  to  the  other,  on  account  of 
the  extra  weight  of  the  adulterants  necessary  for  that 
kind  of  paper.  He  had  had  in  his  hand  a mode- 
rate sized  book,  a royal  8vo.,  which  weighed  as 
heavy  as  the  biggest  folio  of  the  15th  century. 
All  that  extra  weight  was  not  real  finish,  it  was 
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only  trade  finish,  and  was  done  in  order  that  the 
books  might  sell.  There  was  as  much  hope  of  doing 
something  in  the  way  of  producing  good-looking  and 
even  beautiful  books,  as  of  getting  any  betterment  in 
any  kind  of  decoration  whatever ; and  after  all  it 
need  not  cost  more  to  print  books  from  beautiful 
stamps  rather  than  ugly  ones.  He  had  the  highest 
possible  hopes,  if  artists  would  only  be  true  to  them- 
selves. 


NINTH  ORDINARY  MEETING. 

Wednesday,  February  io,  1892  ; The  Right 
Hon.  Sir  Lyon  Playfair,  K.C.B.,  F.R.S., 
in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Ashburner,  Lionel  Robert,  C.S.I.,  9A,  Gloucester- 
place,  Portman-square,  W. 

Hervey,  Hubert  J.  A.,  12,  Lowndes-street,  S.W. 
Hughes,  John,  Chester;  and  16,  Great  George-street, 
S.W. 

Jex,  Edward,  27,  St.  Mary-at-Hill,  E.C.  ; and  the 
Dukeries,  Springfield,  Chelmsford,  Essex. 
Rickmann,  Adolph,  59,  Knightrider-street,  E.C. 
Sessions,  Frederick,  Russell-house,  Gloucester. 
Simpson,  Edward  Henry,  100,  St.  Martin’s-lane, 
W.C. 

Smith,  W.  A.,  Houghton-house,  Arundel. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 

Ames,  Thomas  R.  J.,  49,  Maury-road,  Stoke 
Newington,  N. 

Browne,  Rev.  Canon  George  Forrest,  B.D.,  54, 
Bateman- street,  Cambridge,  and  2,  Amen-court, 
E.C. 

Bryden,  W.  R.,  I,  George-street,  Buxton. 

Buchanan,  John  Young,  M.A.,  F.R.S.,  10,  Moray- 
place,  Edinburgh. 

Chubb,  John  C.,  128,  Queen  Victoria-street,  E.C. 
Clarke,  Somers,  F.S.A.,  15,  Dean’s-yard,  West- 
minster, S.W. 

Constable,  Archibald,  14,  Parliament-street,  S.W. 
Corder,  William,  Feeringbury,  Westbourne-road, 
Edgbaston,  Birmingham. 

FitzGerald,  Prof.  Maurice  Frederick,  B.A.,  Queen’s 
College,  Belfast. 

Gaymer,  John,  North  Walsham,  Norfolk,  and  John- 
street  Adelphi,  W.C. 

Gujpatee,  Rajah  Goday  Naraen,  Rao,  Vizagapatam, 
India. 

Haden,  William  Nelson,  Homefield,  Trowbridge. 
Halsey,  W.  S.,  213,  Cromwell-mansions,  S.W. 
Hawkins,  Herbert  Spong,  London,  Brighton,  and 
South  Coast  Railway,  London-bridge,  S.E. 
Hughes,  John  Griffith,  Atlantic  Engine  Works, 
Bootle. 
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Kirkaldy,  James,  68,  East  India-road,  E. 

Ledward,  Thomas,  9,  Pendrell  - road,  Brockley, 
S.E. 

Macan,  H.,  M.A.,  Imperial-buildings,  Ludgate- 
circus,  E.C. 

Mackenzie,  Captain  R.  J.  H.  L.,  R.E.,  Karachi, 
India. 

Miller,  Adam,  11,  Queen  Victoria-street,  E.C. 
Oppert,  Dr.  Gustav,  Presidency  College,  Madras. 
Pascoe,  James  Rogers,  Pyrmont,  Woodford -green, 
Essex. 

Penfold,  Harold,  14,  Priory-road,  Bedford-park, 
Chiswick. 

Rose,  Tom  Kirke,  9,  Royal  Mint,  E. 

Rowell,  Herbert,  Hebburn-hall,  Hebburn-on-Tyne. 
Sibson,  Alfred  Edward,  2,  St.  John’s-villas,  Palmer- 
ston-road,  Buckhurst-hill,  Essex. 

Thorp,  Walter,  B.Sc.,  The  Limes,  Henry-road,  New 
Barnet. 

Travancore,  His  Highness  Sir  Rama  Varma, 
Maharajah  of,  G.C.S.I.,  The  Palace,  Trevandrum, 
Travancore,  India. 

Watney,  Walter  D.,  33,  Poultry,  E.C. 

Wilson,  Captain  Robert  Charles  Dighton,  21, 
Chesham-street,  Belgrave-square,  S.W. 

Wilson,  Walter  H.,  Queen’s-road,  Belfast. 

The  paper  read  was — 

BURNING  OILS  FOR  LIGHTHOUSES 
AND  LIGHTSHIPS. 

By  E.  Price  Edwards. 

This  paper  is  not  intended  to  re-open  the 
controversy  in  respect  of  the  relative  merits  of 
oil,  gas,  and  electricity  as  lighthouse  illu- 
minants.  My  purpose  is  to  give  a simple 
account  of  the  use  of  various  kinds  of  oil  for 
the  illumination  of  lighthouses  and  lightships 
in  this  and  neighbouring  countries  ; to  show 
what  has  been  done  in  the  past  and  what  is 
being  done  at  the  present  time. 

It  should  also  be  understood  that  I do  not 
propose  to  enter  into  minute  technical  details 
regarding  the  chemical  composition  of  the 
oils,  but  shall  present  to  you  facts  of  a 
more  or  less  general  but  essentially  practical 
character,  which  have  come  under  my  observa- 
tion while  carrying  out  my  duties  as  an  official 
of  the  Trinity-house  Corporation. 

The  importance  of  the  subject  as  affecting 
the  safety  of  life  and  property  at  sea,  and 
facilitating  navigation  in  the  dangerous  waters 
near  to  our  shores,  will  probably  be  regarded 
as  sufficient  justification  for  its  presentment 
before  this  Society. 

Up  to  the  middle  of  the  last  century,  and  in 
some  cases  up  to  the  early  part  of  the  present 
, century,  British  and  other  sea  lights  were 


February  12,  1892.] 


JOURNAL  OF  JHE  SOCIETY  OF  ARTS. 


261 


simply  bonfires  fed  with  wood  or  coals,  or 
bales  of  pitch  and  oakum,  burned  in  open 
fixed  grates,  or  swinging  iron  baskets,  known 
as  “chauffers.”  Such  lights  as  guides  or 
warnings  to  mariners  were  frequently  of  the 
least  service  when  most  needed  ; at  the  best 
they  were  uncertain  and  insufficient,  their 
smoky,  ill-burning  flames  or  red-hot  fuel 
being  visible  at  very  short  distances  at  sea. 
It  is  said,  however,  to  have  been  an  advantage 
possessed  by  these  bonfires  that  their  light 
was,  at  times,  reflected  in  the  sky,  whereby 
mariners  were  enabled  to  fix  approximately 
the  position  of  the  light-tower  itself.  The 
employment  of  these  fiery  materials  seems  to 
have  lessened  when  candles  of  tallow  came 
into  use.  One  trustworthy  record  of  this  we 
find  in  Smeaton’s  work  on  the  Eddystone 
Lighthouse,  wherein  he  says  that  the  light  was 
maintained  with  twenty-four  candles,  “ where- 
of five  made  two  pounds.”  He  further  tells  us 
that  it  was  very  necessary  to  keep  the  lantern 
cool,  complaint  having  been  made  of  “ it  being 
so  hot,  especially  in  the  summer,  as  to  give 
much  trouble  by  the  running  of  the  candles.” 
It  will  be  understood  that  an  important 
function  in  connection  with  the  use  of  tallow 
candles  was  the  snuffing  of  them,  and  the  old 
clock  in  the  Eddystone  tower  was  set  to  strike 
once  every  half-hour  “to  warn  the  keepers 
when  to  snuff  the  candles.” 

It  is  not  easy  to  find  any  exact  records  of 
what  was  the  actual  practice  in  respect  of  the 
majority  of  the  lighthouses  in  those  compara- 
tively dark  ages,  but  stated  in  general  terms  it 
may  be  accepted  that  wood,  pitch  bales,  coals, 
and  candles,  were  the  main  illuminants  for 
lighthouses  up  to  the  middle  of  the  last  century, 
and  that  they  were  all  miserably  inefficient  for 
the  purpose. 

As  an  illuminating  agent  for  domestic  pur- 
poses, oils  of  various  kinds  have  been,  as  you 
must  all  be  well  aware,  employed  from  time 
immemorial,  and  it  is  more  than  probable  that, 
for  small  harbour  and  fishermen’s  lights,  oil  of 
some  kind  was  used,  but  the  appliances  for 
burning  oil  were  then  so  imperfect  that  a light 
so  produced  was  regarded  as  quite  inferior  to  a 
coal  fire. 

Not  until  the  invention  of  the  Argand  oil 
burner,  about  1784,  was  anything  like  a real 
advance  made  in  the  use  of  oil  for  sea  lights. 
Most  of  the  difficulties  which  had  previously 
prevented  oil  from  being  used  for  that  purpose 
were  overcome  by  the  splendid  invention  of  M. 
Argand,  and  thenceforward  oil  quickly  dis- 
placed all  other  illuminating  agents  for  light- 


houses. It  is  now  more  than  100  years  ago 
since  that  distinguished  Frenchman  perfected 
his  burner,  and  to  this  day  the  large  majority 
of  oil-burning  lamps  are  constructed  on  the 
principle  then  discovered  and  realised  by  him. 

Perhaps  I may  be  here  permitted  to  refer 
briefly  to  the  manner  in  which  oil  is  consumed 
and  light  produced  while  a lamp  is  in  opera- 
tion. Of  course,  the  process  is  quite  familiar 
to  many  of  my  hearers ; but,  as  it  will  be  a 
convenience  to  me  to  state  it  here,  and  it  may 
possibly  be  useful  information  to  some  of  you, 
I will  ask  the  indulgence  of  those  who  know 
all  about  it.  In  the  first  place,  it  should  be 
realised  that,  when  oil  of  any  kind  is  consumed, 
by  burning  in  a lamp  or  elsewhere,  and  flame 
is  the  result,  the  liquid  itself  is  not  inflamed. 
We  talk  freely  enough  of  the  burning  of  oil, 
but  what  really  burns  is  the  vapour  or  gas  of  the 
oil.  In  lighting  a lamp,  in  the  first  instance, 
the  flame  of  a taper  or  match  is  applied  to  a 
portion  of  the  oil-sodden  wick,  and  the  heat  of 
this  flame  converts  the  oil  in  that  part  of  the 
wick  into  vapour  or  gas,  and  the  same  flame 
ignites  the  oil  vapour.  The  burning  vapour 
will  then  continue  the  manufacture  of  more 
vapour,  as  additional  oil  is  supplied  to  the 
wick,  and  thus  the  oil  will  be  consumed  by 
evaporation,  until  there  is  no  more  oil  in  the 
lamp  to  be  drawn  up  the  wick  for  conversion 
into  oil  vapour.  One  other  point  to  be  borne 
in  mind  is  that,  in  the  act  of  burning,  the 
vapour  combines  chemically  with  the  oxygen 
of  the  atmosphere  ; and,  as  oxygen  is  the 
principal  supporter  of  combustion,  it  follows 
that,  the  more  effectually  air  containing  oxy- 
gen can  be  supplied  to  the  flame,  the  more 
perfect  and  vigorous  will  be  the  burning  of  the 
vapour. 

It  was  the  recognition  of  this  principle  which 
enabled  Argand  to  accomplish  his  great  work, 
and  to  produce  an  oil  burner  associated  with 
a glass  chimney,  by  means  of  which  the  flame 
of  a cylindrical  wick  was  fed  with  air  inter- 
nally and  externally,  whereby  vastly  im- 
proved combustion  of  the  oil  vapour  was 
effected,  the  smoky  and  snuffy  solid  wicks 
then  used  for  oil  lights  were  banished 
and  the  maintenance  of  a clear  steady  flame 
rendered  possible.  Briefly  stated,  the  great 
invention  consisted  of  the  introduction  of  a 
hollow  cylindrical  instead  of  a solid  wick, 
working  on  a hollow  metal  cylinder  open  at 
the  bottom  and  at  the  top,  whereby  air  was 
admitted  into  the  centre  of  the  burning  ring  at 
the  top  to  the  wick.  A glass  cylinder  outside 
the  wick  drew  up  a circular  current  of  air,  and 
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caused  it  to  impinge  upon  the  outside  surface 
of  the  flame,  and  also  prevented  irregular 
draughts  and  puffs  of  air  from  striking  the 
flame.  With  this  burner  was  associated  a 
cistern,  so  placed  that  the  oil  should  flow  by 
gravitation  down  the  supply  pipe  to  the  burner, 
and,  immersing  the  wick,  would  be  maintained 
in  the  burner  tube  at  a constant  level  very  near 
to  the  top  of  the  burner,  the  portion  of  wick 
above  this  level  being  fed  with  oil  by  capillary 
action,  the  oil  creeping  up  the  wick  to  the 
burning  point.  Of  the  further  extension  of  the 
Argand  principle  I shall  speak  presently.  I 
refer  now  to  M.  Argand’s  great  invention, 
because  it  marks  the  period  of  the  real  advent 
of  oil  as  an  illuminant  for  lighthouses. 

At  the  period  indicated  fish  oils  of  several 
kinds  were  employed  for  various  purposes, 
including  illumination,  but  the  lighthouse 
authorities  seem,  by  common  consent,  to  have 
adopted  spermaceti  oil,  obtained  from  the 
South  Sea  whale,  as  the  most  suitable  for 
their  purposes,  and  at  the  close  of  the  last 
century  this  was,  in  the  northern  latitudes,  in 
pretty  general'  use.  From  about  1790,  sperm 
oil  was  burned  with  good  results  in  the  Argand 
lamps  used  for  lighthouses  in  England, 
Scotland  and  Ireland,  the  United  States, 
France,  and  other  European  countries  up  to 
1832.  In  that  year  France  changed  her  oil, 
but  Great  Britain  and  Ireland  held  on  to  the 
sperm  for  another  twelve  years,  the  authorities 
being  well  satisfied  with  its  suitability  and 
efficiency,  and  being  apparently  unwilling  to 
make  a change  which  might  prove  of  doubtful 
advantage.  At  this  time  the  market  price  of 
sperm  oil  ranged  from  3s.  to  8s.  per  gallon, 
and  there  was  no  lack  of  the  commodity. 
But  as  time  went  on,  prices  showed  a con- 
tinued upward  tendency ; ominous  rumours 
were  current  that  the  supply  being  dependent 
upon  the  success  of  the  whaling  industry 
would  become  restricted  as  the  demand  in- 
creased. Furthermore,  colza  or  rape-seed 
oil  was  entering  into  competition  with  it  at 
about  half  the  price,  and  in  1845,  after  careful 
experiments,  the  Trinity-house  Corporation 
acted  upon  the  recommendation  of  a Select 
Committee  of  the  House  of  Parliament,  and 
determined  to  adopt  this  oil  for  their  light- 
houses and  lightships  in  lieu  of  sperm,  on 
account  chiefly  of  the  much  lower  price  of  the 
former. 

This  is  the  oil  which  had  been  used  in 
French  lighthouses  since  1832,  with  good 
effect.  The  oil  is  obtained  by  expression  from 
the  seeds  of  the  rape  plant,  a small  wild  cab- 


bage ( Brassica  oleracea ) grown  to  a consider- 
able extent  in  France  and  Belgium.  Its  price 
per  gallon  was  then  3s.  6d.  as  against  7s.  for 
sperm,  and  therefore  its  adoption  effected  a 
large  saving.  When  its  employment  was 
under  consideration,  some  trials  as  to  its  value 
as  a lighthouse  illuminant  showed  that  the 
lamps  then  in  use  with  sperm  were  not  suited 
for  burning  this  vegetable  oil ; but,  by  the 
efforts  of  Mr.  Wilkins,  of  London,  Mr.  George 
Herbert,  of  the  Trinity-house,  and  Mr.  Steven- 
son, in  Scotland,  who  each  designed  a lamp 
suitable  for  burning  rape-seed  oil,  this  diffi- 
culty was  overcame.  It  was  also  found  that 
with  suitable  burners  the  light-yielding  powers 
of  the  fish  and  vegetable  oils  were  about  equal, 
while  there  was  no  material  difference  as 
regards  consumption.  Thenceforward  all 
classes  of  burners  used  in  lighthouses  and  on 
board  lightships  in  the  United  Kingdom  were 
gradually  adapted  for  the  use  of  the  new  oil. 
Its  great  safety,  its  effective  illuminating 
power,  and  its  economy,  as  compared  with 
sperm  oil,  combined  to  cause  it  to  be  regarded 
as  a most  desirable  illuminant ; and,  for  many 
years  it  has  been  in  use,  latterly,  however,  in 
diminishing  quantities.  In  connection  with  the 
contracts  made  for  the  supply  of  this  oil  for 
lighthouse  purposes,  the  greatest  care  has 
always  been  exercised  to  ensure  the  oil  so 
supplied  being  of  the  purest  and  best  quality. 
The  samples  submitted  with  the  annual 
tenders,  and  the  deliveries  subsequently  made 
by  the  contractor,  were  subjected  to  severe 
tests,  comprising  chemical  examination  for 
free  acids  or  adulterating  elements,  test  of 
capacity  to  withstand  congelation  at  25°  F., 
16  hours’  continuous  burning,  during  which 
period  the  wick  must  not  be  trimmed,  and 
measurements  of  the  illuminating  power  taken 
every  few  hours,  and,  at  the  end,  the  wick 
carefully  examined,  to  see  if  any  incrustation 
had  formed  which  would  injuriously  affect  the 
maintenance  of  the  light.  Each  cask  of  oil 
delivered  is  sampled,  and  carefully  tested,  as 
above  indicated,  to  ensure  its  being  of  a quality 
equal  to  that  submitted  with  the  tender  of  the 
firm  holding  the  contract.  Any  impurity  in 
colza  oil  is  tolerably  certain  to  make  itself 
evident  in  the  burning  : the  foreign  substance 
will  most  probably  carbonise  in  the  wick 
at  the  burning  point,  and  will  hinder  the 
proper  quantity  of  oil  being  evaporated,  thus 
impairing  the  effectiveness  of  the  flame,  and, 
if  prolonged,  causing  it  to  sink,  so  as  to  be 
of  no  value  as  a light.  It  is  obvious  that 
the  strictest  tests  are  a necessity.  The  oil 
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for  the  Trinity-house  service,  when  approved,  is 
started  into  large  iron  cisterns,  each  capable 
of  holding  9,000  gallons,  and  after  being 
allowed  to  settle  down  for  a month  or  two,  a 
process  which  improves  all  animal  and  vege- 
table oils,  is  drawn  off  into  iron  drums  (five 
gallons  each)  tinned  inside,  and  despatched  by 
the  lighthouse  tender  to  the  lighthouse  or  light- 
ships. 

In  1852,  a new  Lighthouse  Board,  for  the 
United  States  of  America  was  constituted,  and 
one  of  the  first  questions  they  dealt  with  was 
that  relating  to  the  substitution  of  another  and 
cheaper  oil  in  place  of  the  sperm  oil  there  in 
use.  Following  the  lead  of  France  and  Eng- 
land they  inquired  as  to  the  possibility  of  em- 
ploying rape-seed  oil.  The  difficulty  ex- 
perienced in  their  investigation  was  that  this 
oil  would  have  to  be  imported  from  Europe,  as 
no  available  means  existed  for  its  home  pro- 
duction. An  endeavour  was  made  by  the 
Board  to  stimulate  the  cultivation  of  the  rape 
plant  and  the  manufacture  of  the  oil  in 
America,  but  without  success.  While  this 
effort  was  in  progress,  Professor  Henry  made  a 
number  of  experiments  with  various  oils,  but 
more  particularly  with  lard  oil,  and  arrived  at 
the  conclusion  that  it  was  possible  to  burn  this 
oil  satisfactorily  in  lighthouse  lamps.  More- 
over it  could  with  facility  be  manufactured  in 
America,  and  supplied  at  a price  considerably 
less  than  would  have  had  to  be  paid  for 
colza.  Consequently,  about  1861  lard  oil  be- 
came the  illuminant  in  all  the  lighthouses  of 
the  United  States,  a special  lamp  for  burning  it 
having  been  designed  by  Mr.  Joseph  Funck, 
the  foreman  of  the  lamp  shop  of  the  United 
States  Lighthouse  Board.  The  principle  of 
the  lamp  was  that  of  the  Argand,  but  its 
speciality  was  that  the  reservoir  for  the  oil  was 
so  placed  that  the  heat  of  the  flame  passed 
through  its  centre,  it  being  a necessity  in  order 
to  get  the  best  effects  from  this  oil  that  it  be 
kept  at  a high  temperature,  it  having  a marked 
tendency  to  congeal  at  temperatures  below  the 
normal. 

The  possibility  of  using  petroleum  had  been 
many  times  mooted  in  the  United  States,  but 
no  safe  methods  of  burning  it  at  this  date 
seem  to  have  been  available.  Sundry  acci- 
dents had  happened  in  its  manipulation,  and 
petroleum  had  gained  the  reputation  of  being 
a dangerous  explosive  liquid  which  should 
only  be  handled  with  the  greatest  amount  of 
caution.  It  was  not,  therefore,  thought  de- 
sirable to  depart  from  using  the  safe  lard  oil. 
As  late  as  1872  a Committee  from  the  Trinity- 


house  of  London  visited  America,  and  found 
lard  oil  in  general  use  in  the  lighthouses  of 
the  country,  and  it  continued  to  be  so  employed 
up  to  1879.  The  average  price  paid  for  it  was 
1 dollar  10  cents  per  gallon,  as  against  1 dollar 
64  cents  for  sperm. 

Among  other  vegetable  oils  which  have 
been  used  for  lighthouses  may  be  mentioned 
olive  and  cocoa-nut  oils.  The  former  has 
yielded  very  satisfactory  results  in  a burning 
test  made  at  the  Trinity-house  about  six  years 
ago  ; the  illuminating  power  obtained  being 
quite  equal  to  that  obtained  from  the  best 
colza.  The  oil,  however,  was  quite  solid  at 
250  Fahr.  It  was,  in  former  days,  used  in 
some  Irish  lighthouses,  and  many  of  the 
Mediterranean  lights  were  also  illuminated  by 
its  agency;  but  its  cost,  in  1867,  was  about 
6s.  per  gallon,  as  against  3s.  for  colza  ; there- 
fore it  could  have  no  chance  in  the  competition 
with  colza,  apart  from  its  liability  to  congeal. 
It  is  still  used  in  some  of  the  small  Mediter- 
ranean and  Asiatic  lights. 

Cocoa-nut  oil  has  been,  and  still  is,  em- 
ployed to  a considerable  extent  for  lighthouses 
in  India  and  Ceylon,  but  it  is  now  being  dis- 
placed by  mineral  oils.  A sample  tried  at 
Trinity-house  showed  that,  when  kept  in  a 
liquid  state,  it  could  be  burned,  and  yielded 
fairly  satisfactory  illuminating  results ; but  it 
was  necessary  to  keep  a lamp  burning  under 
the  oil  cistern  to  keep  it  fluid.  It  is  not  at  all 
adapted  for  illuminating  purposes  in  these 
latitudes,  as  it  becomes  solid  at  ordinary 
temperatures.  Moreover,  its  price  here  would 
not  have  allowed  it  to  compete  with  colza. 

The  progress  made  in  the  further  develop- 
ment of  lighthouse  burners  during  the  period 
when  sperm  and  colza  were  the  illuminants  is 
worthy  of  notice,  as  the  additional  knowledge 
gained  had  doubtless  a great  deal  to  do  with 
the  further  utilisation  of  oil  for  lighthouses. 
The  Argand  principle  had  to  be  adapted  to 
new  conditions  when  the  lens  system  of  FYesnel 
came  into  use.  Previously  the  great  beacon 
lights  on  our  coasts  had  been  produced  by  a 
number  of  single-wicked  Argand  burners,  each 
placed  in  a reflector.  If  the  light  was  meant 
to  be  fixed,  t'.e.,  continuously  shining,  showing 
with  equal  effect  all  over  the  arc  to  be  illu- 
minated, the  lamps  and  reflectors  would  be 
suitably  arranged  around  a cylindrical  frame- 
work, so  that  their  rays  should  proceed  con- 
tinuously in  the  direction  required  ; but  if  the 
light  were  to  be  revolving  or  flashing,  a certain 
number  of  the  lamps  and  reflectors  would  be 
fixed  on  each  face  of  a polygonal  framework. 
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and  the  whole  framework  set  in  rotation, 
whereby  each  group  of  lamps  on  a face  would 
«end  out  a beam  of  their  combined  rays,  and 
each  beam  would  successively  travel  over  the 
seaward  arc  requiring  to  be  illuminated.  This 
is,  as  you  doubtless  are  aware,  known  as  the 
•catoptric  system  of  illumination.  It  is  in 
operation  at  only  a very  few  lighthouses  now, 
and  these  will  probably  be  changed  to  the 
more  perfect  or  lens  system  in  due  course.  On 
board  lightships,  however,  the  Argand  lamps 
and  reflectors  have  to  be  retained  in  conse- 
quence of  the  movements  of  the  vessel  render- 
ing lenticular  adjustment  very  difficult  and 
costly.  With  the  dioptric  system  one  large 
burner  only  is  used,  placed  in  the  centre  of  the 
lighthouse  lantern  and  surrounded  by  a struc- 
ture of  glass  lenses  and  prisms,  the  use  of 
which  is  no  doubt  familiar  to  all.  When 
Fresnel  was  completing  the  application  of  his 
lens  system,  the  necessity  arose  of  providing  a 
•larger  and  more  powerful  burner  than  the 
single-wicked  Argand,  and,  in  conjunction 
with  his  friend,  M.  Arago,  he  produced  an 
•enlargement  of  the  Argand  burner,  having  four 
concentric  wicks.  With  all  the  four  wicks 
alight  the  flame,  of  this  burner  was  about  4 in. 
bigh  and  about  3^  in  diameter.  Each  wick 
was  independent  of  the  others,  air  spaces 
separating  the  circular  wick  cases,  and  the  oil 
was  supplied  to  the  wicks  by  hydrostatic  or 
mechanical  pressure.  In  such  burners  both 
sperm  and  colza  oils  were  freely  used,  and  up 
to  the  year  1872  no  greater  number  of  wicks 
than  four  were  employed  in  any  burner,  and 
colza  oil  was  in  general  use  in  all  British 
'lighthouses. 

Sir  Lyon  Playfair,  who  has  shown  his  appre- 
ciation of  the  importance  of  my  subject  and 
honoured  me,  by  presiding  this  evening,  will 
well  remember  calling  the  attention  of  Mr. 
James  Young,  in  the  year  1848,  to  the  oozing 
out  of  some  petroleum  above  a coal-working 
•at  Alfreton  in  Derbyshire,  and  suggesting  to 
him  that  it  might  possibly  afford  a profitable 
subject  for  investigation.  From  that  sugges- 
tion most  important  and  valuable  results  have 
•emanated.  That  particular  supply  of  petro- 
leum quickly  gave  out,  but  not  until  Mr. 
Young  had,  after  careful  observation,  formed 
a theory  as  to  how  it  had  been  formed.  This 
•theory  he  subjected  to  experiment ; he  fol- 
lowed what  he  believed  to  be  the  natural  pro- 
cess by  which  the  petroleum  had  been  formed, 
and  by  the  slow  distillation  of  coal  he  pro- 
duced a liquid  (now  known  as  crude  oil)  some- 
what similar  to  that  which  had  oozed  out  at 


Alfreton.  The  yield  of  liquid  from  a ton  of 
coal  was  about  fifty  or  sixty  gallons  ; but  sub- 
sequently Dr.  Young’s  attention  was  drawn  to 
theTorbanehillor  Boghead  bituminous  mineral, 
which  was  found  to  contain  a much  larger  per- 
centage of  carbon  than  the  coals  he  had 
previously  distilled.  Subjecting  this  new  raw 
material  to  his  process,  he  succeeded  in 
extracting  from  it  as  much  as  120  gallons 
of  crude  oil  per  ton.  There  being  extensive 
fields  of  bituminous  shale  in  Scotland,  the 
extraction  of  paraffin  oil  rapidly  grew  into  an 
important  industry. 

Briefly  stated,  the  process  is  to  place  the 
shale  in  retorts  to  which  a gradually  increas- 
ing heat  is  applied.  All  the  volatile  consti- 
tuents of  the  shale  are  thus  vaporised,  and  the 
vapours  so  formed  conducted  off  by  pipes  to 
be  condensed.  The  whole  of  the  resultant 
condensed  liquid  is  crude  oil,  a dark-green 
viscous  fluid  with  a specific  gravity  of  *870  to 
•885.  A considerable  quantity  of  the  vapour 
remains  uncondensed,  and  is  led  off  to  be 
utilised  for  heating  purposes.  The  next  pro- 
cess is  the  distillation  of  the  crude  oil  in  order 
to  obtain  from  it  the  various  products  required. 
This  is  also  a gradual  operation,  and  is  con- 
tinued until  the  oil  is  distilled  to  dryness.  The 
first  application  of  heat  to  the  still  releases 
the  most  volatile  elements ; as  the  heat  is  in- 
creased, the  heavier  portions  of  the  crude  oil 
are  vaporised.  It  is  important  to  note  this 
operation,  showing  the  quality  of  the  different 
paraffin  burning  oils  as  extracted,  The  early 
distillate  is  given  up  to  the  production  of  gaso- 
line and  naphtha,  and  is  cut  off  when  the  con- 
densed vapour  in  a liquid  state  has  a specific 
gravity  of  770.  These  products  are  highly 
inflammable,  that  is  to  say,  they  will  vaporise 
at  comparatively  low  temperatures.  The  next 
section  of  the  distillate  is  devoted  to  burn- 
ing oils,  the  specific  gravity  of  which  ranges 
from  770  to  *850.  It  is  this  section  with 
which  we  are  chiefly  concerned.  The  further 
extension  of  the  distillation  yields  lubricating 
oils  containing  solid  paraffin.  The  burning 
oil  is  subjected  to  chemical  treatment  for 
purifying,  and  a process  of  fractional  distilla- 
tion to  enable  the  oils  to  be  separated  into 
different  qualities  to  suit  the  markets.  For 
the  general  public  the  lighter  oils  are  appro- 
priated, having  a specific  gravity  ranging 
from  795  to  -8io,  and  none  of  these  can  be 
vaporised  at  temperatures  below  90°  F. 
(Abel  test).  The  oil  for  lighthouses  is 
specially  selected,  and  has  a specific  gravity 
of  from  *8io  to  *820  and  cannot  be  vaporised 
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until  subjected  to  a heat  of  1450  F.  Let  me 
here  observe  that  the  temperature  at  which 
mineral  oil  can  be  vaporised  is  the  test  of  the 
safety  of  any  such  oil,  and  is  known  as  its 
flashing  point.  The  vapour  evolved  is  inflam- 
mable in  the  open,  and  explosive  if  confined. 
I do  not  mean  that  any  spontaneous  inflaming 
or  explosion  will  take  place,  but  simply  that 
the  application  of  flame  to  the  vapour  will 
ignite  it.  Specific  gravity  in  itself  is  not  a 
test  to  be  depended  upon.  The  lighthouse 
oil,  it  may  be  observed,  does  not  give  out 
dangerous  vapour  until  it  is  heated  to  a tem- 
perature above  1450  F. 

As  I before  remarked,  the  industry  of  making 
paraffin-burning  oils  is  a large  one  in  Scotland, 
the  whole  having  grown  out  of  the  enterprise 
and  skill  of  Mr.  James  Young,  encouraged  and 
assisted  by  such  eminent  scientists  as  our 
chairman  of  this  evening. 

While  Dr.  Young  was  pursuing  his  investi- 
gation with  the  Boghead  mineral,  the  French 
lighthouse  authorities  were  making  trial  of  oil 
extracted  by  distillation  from  the  bituminous 
schists  of  the  Department  of  Allier,  and  found 
it  possible  to  burn  the  oil  in  a single-wicked 
lamp  invented  by  a M.  Maris.  The  result  of 
the  trials  was  that  a few  small  harbour  lights 
were  illuminated  with  this  oil.  Some  accidents 
occurred  which  had  the  effect  of  alarming  the 
authorities,  and  of  causing  its  use  to  be  pro- 
ceeded with  very  cautiously,  and  it  was  for 
several  years  confined  to  single-wicked  lamps. 

In  1868  Captain  Doty,  who  had  given  some 
attention  to  the  subject  of  mineral  oil  burning, 
came  upon  the  scene,  and  put  himself  in  com- 
munication with  various  lighthouse  authorities. 
On  his  introduction  by  the  late  Emperor, 
Napoleon  III.,  to  the  French  authority,  he 
submitted  burners  with  three  and  four  con- 
centric wicks,  which  he  alleged  were  suitable 
for  burning  the  new  mineral  oil,  and  in  1869  at 
the  La  Canche  lighthouses  a trial  of  the  Doty 
lamp  with  schist  oil,  as  then  supplied,  was 
made  in  comparison  with  a Colza  lamp.  But 
although  good  results  as  regards  the  mineral 
oil  burner  followed  this  trial,  the  further  appli- 
cation of  this  illuminant  for  lighthouse  pur- 
poses was  not  proceeded  with  owing  to  the  fear 
of  accident  by  explosion  with  the  schist  oils 
then  in  the  market,  the  uneasiness  being  in- 
creased by  a report  made  at  the  time  by  the 
chairman  of  the  United  States  Lighthouse 
Board,  that  although  mineral  oil  was  abun- 
dant in  their  country,  it  was  not  thought  advis- 
able to  use  it  in  lighthouses  there  on  account 
of  its  inflammability.  It  is  possible  that  the 
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schist  oil  was  either  inherently  of  inferior 
quality  to  the  Scotch  paraffin  or  was  badly 
made.  But  however  that  may  be,  Young’s 
Paraffin  Light  and  Mineral  Oil  Company, 
which  was  at  that  time  in  existence,  submitted 
to  the  French  authorities  the  paraffin  oil  manu- 
factured by  them,  and  as  a result  of  the  trial 
made  it  was  found  that  the  Scotch  oil  was  less 
inflammable  and  dangerous,  and  a better  illu- 
minant than  the  schist  oil  then  in  use  in 
single-wicked  lamps.  They  further  made  a 
careful  examination  of  the  relative  merits  of  this 
oil  as  compared  with  all  the  mineral  oils  of 
French  origin,  with  the  result  that  the  superi- 
ority of  the  Scotch  paraffin  was  conclusively 
proved,  and  in  January,  1870,  a three  years’' 
contract  was  made  with  Young’s  company  to 
supply  the  oil  required.  In  1873  we  find  that 
the  Commission  des  Phares  gave  the  order 
for  the  substitution  of  mineral  oil  for  colza  in 
all  the  French  lighthouses,  on  the  grounds  that 
its  cost  was  one-half  that  of  colza  ; that  with 
proper  tests  on  receipt  of  the  oil  its  safety 
could  be  ensured  ; that  the  light  yielded  by 
it  was  superior  to  that  from  colza,  and1 
the  lamps  with  mineral  were  more  easily 
managed  than  those  burning  colza.  The 
burners  used  were  those  of  Doty  and  Lepaute, 
the  former  gentleman  receiving,  in  recognition 
of  his  efforts,  a grant  from  the  French  Govern- 
ment, in  addition  to  the  price  of  ,any  burners- 
supplied  by  him. 

In  this  country,  the  question  of  using  mineral 
oil  in  lighthouses  had  been  under  consideration 
before  1868;  indeed,  both  the  English  and 
Scotch  lighthouse  authorities  had  for  some 
time  been  inquiring  and  working  at  the  sub- 
ject. It  is  right  to  say  that  the  intervention  of 
Captain  Doty  in  the  investigation  and  compe- 
tition helped  the  matter  forward  considerably. 
At  first,  he  submitted  to  the  Trinity  Board 
only  a single-wicked  Argand  burner,  adapted 
for  burning  mineral  oil ; but  suggestions  were 
made  to  him  at  the  time  as  to  the  mode  in 
which  four  consecutive  wicks  were  used  in  some 
lighthouse  oil  burners.  Upon  this  hint  Captain 
Doty  appears  to  have  acted  promptly,  for  he 
shortly  afterwards  produced  three  and  four- 
wick  burners  adapted  to  burn  mineral  oil, 
which  burners  he  subsequently,  as  we  have 
seen,  introduced  to  the  French  authorities  with 
some  success.  The  Trinity-house  engineer, 
and  the  engineer  to  the  Commissioners  of 
Northern  Lights  were  at  the  time  experiment- 
ing, with  the  object  of  adapting  the  then  exist- 
ing lighthouse  burners  for  the  combustion  of 
mineral  oil.  The  Trinity- house  proceeded 


266 


JOURNAj  . F THE  SOCIETY  OF  ARTS . 


[ February  12,  1892. 


with  the  investigations  and  trials,  and  ulti- 
mately the  Douglass  mineral  oil  burner  was  per- 
fected. The  Northern  Commissioners  accepted 
Captain  Doty’s  burner  as  furnishing  a solution 
to  their  inquiry.  The  deliberate  proceedings 
taken  in  connection  with  the  introduction  of 
paraffin  as  a lighthouse  illuminant,  are  justified 
by  the  important  considerations  which  must  be 
taken  into  account,  before  a safe  and  well-tried 
oil  could  be  displaced  in  favour  of  an  oil  having, 
to  say  the  least  of  it,  a doubtful  reputation. 

Elaborate  and  careful  trials  were  conducted 
by  Dr.  Stevenson  Macadam,  in  Scotland,  and 
Professor  Tyndall  and  Mr.  Valentin,  in 
England,  ably  assisted  by  the  engineers  to  the 
respective  Lighthouse  Boards  ; and,  in  1870, 
Dr.  Macadam  reported  that  “ paraffin  oil  con- 
sumed in  Doty’s  lamps,  alike  from  readiness 
in  trimming  and  lighting  up,  from  steadiness 
of  flame,  and  from  high  photogenic  power, 
possesses  decided  advantages  over  colza  oil  for 
lighthouse  illumination  ; whilst  the  quality  of 
the  best  mineral  oil  now  to  be  obtained  in  the 
market  renders  the  employment  of  paraffin  oil 
practically  safe.”  In  1871,  Dr.  Tyndall  sup- 
ported Mr.  Valentin  in  a strong  recommenda- 
tion that  the  use  of  paraffin  oil  be  extended, 
stating  that  “ the  consensus  of  evidence  leaves 
no  doubt  upon  the  mind  that,  as  regards  cost 
and  illuminating  power,  the  paraffin  light 
really  possesses  the  advantages  claimed  for 
it;”  while,  from  the  practical  point  of  view, 
Messrs.  Stevenson  and  Mr.  Douglass  reported 
most  favourably  upon  the  new  illuminant,  and 
upon  the  safety  and  effectiveness  with  which  it 
could  be  used  in  lighthouses.  By  the  year 
1873  all  doubt  had  disappeared,  and  paraffin 
was  rapidly  displacing  colza  oil  in  the  majority 
of  lighthouses  in  the  United  Kingdom. 

While  European  authorities  were  adopting 
paraffin  as  a lighthouse  illuminant,  the  United 
States  authorities  again  resolved  to  give  con- 
sideration to  the  matter.  They  had  become 
better  acquainted  with  and  possibly  less 
timorous  of  the  petroleum  which  was  spouting 
up  so  freely  in  their  country.  The  action  of 
Mr.  James  Young,  and  the  development  of  the 
paraffin  industry,  opened  their  eyes  to  the 
possibilities  of  utilising  the  rock  oil  of  their 
country.  It  is  a curious  fact  that  before  the 
Americans  knew  the  value  of  their  petroleum, 
the  process  of  distilling  shale  and  making 
paraffin,  under  Young’s  Patent,  was  carried  on 
in  America.  When  they  realised  what  their 
great  possessions  were,  there  was,  you  may 
depend  upon  it,  a “ boom  in  oil.” 

In  1874,  the  Lighthouse  Board  investigated 


and  experimented  : they  tried  a great  number 
of  mineral  oils,  and  in  the  end  resolved  to 
have  petroleum  of  a certain  quality.  It  took 
several  years  to  change  their  burners,  but 
ultimately,  I believe  in  1879,  all  were  adapted, 
and  lard  oil  became  a thing  of  the  past  so  far 
as  lighthouse  illumination  is  concerned. 

In  Canada  the  petroleum  obtained  in  the 
Dominion  had  been  in  use  for  lighthouse  lamps 
before  1870.  In  those  days  Canada  was  less 
advanced  than  she  now  is,  and  her  coast  lights 
were  of  a somewhat  primitive  character, 
although  probably  sufficiently  effective  for  the 
purposes  required.  The  lighthouses  were 
simple  structures,  built  of  wood  from  the 
forest  close  by  ; the  burners  of  simple  con- 
struction in  reflectors  ; the  oil  from  the  nearest 
source.  Under  the  energetic  direction  of  Mr. 
William  Smith,  the  Deputy  Minister  of  Marine, 
many  of  the  lights  were  subsequently  improved 
by  the  adoption  of  the  large  four-wicked  con- 
centric burners,  but  it  was  then  found  that  the 
Canadian  petroleum  was  not  suitable  for  these 
large  burners,  as  under  the  great  heat  de- 
veloped the  wicks  were  carbonised  and  capil- 
lary action  checked.  Now,  I am  informed, 
the  oil  for  these  burners  is  supplied  from  New 
York. 

The  use  of  mineral  oil  for  lighthouses  has 
not  extended  very  rapidly  in  other  British 
colonies.  To  this  day  colza  is  largely  em- 
ployed; but  as  prejudices  against  the  use  of 
mineral  oils  die  out,  and  the  freight  for  such 
oils  (unreasonably  kept  up  as  regards  light- 
house oils  on  the  ground  of  danger)  is  lowered, 
and  also  as  the  petroleum  found  in  various 
parts  of  the  world  is  brought  into  practical 
account,  we  may  expect  mineral  oil  to  displace 
all  others. 

For  those  to  whom  the  terms  paraffin  and 
petroleum  are  confusing,  let  me  say  that 
paraffin  oil  is  extracted  from  bituminous  shale, 
as  I have  before  described,  while  petroleum 
exists  in  the  earth  as  a crude  oil,  and  is  drawn 
therefrom  in  a liquid  state.  Speaking  gene- 
rally, it  may  be  said  that  the  crude  oil  result- 
ing from  the  destructive  distillation  of  shale  is 
somewhat  similar  in  character  to  the  crude 
petroleum  oil.  There  are,  of  course,  many 
differences  in  detail  among  all  mineral  oils, 
but  taking  them  as  crude  oils  from  which 
burning  oils  have  to  be  obtained,  we  may 
consider  the  question  of  how  a safe  oil  for 
lighthouse  purposes  can  be  and  is  produced. 
These  crude  oils  are  subjected  to  somewhat 
similar  processes  for  their  refinement.  It  has 
been  stated  that  the  section  of  the  distillate 


February  12,  1892.J 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


2&7 


devoted  to  burning  oils  consists  of  a mixture 
of  hydrocarbons  of  varying  volatility  ; the 
early  portion  of  the  distillate  is  therefore 
more  volatile  than  the  last  portion,  the 
former  having  required  less  heat  to  vaporise 
it  than  the  latter.  Suppose  then  the  section 
of  burning  oils  has  been  obtained  by  the  appli- 
cation of  heat  from  300®  F.  to  6oo°  F.,  this 
section  may  be  cut  up  into  further  divisions, 
the  first  part  of  which  would  consist  of  light 
oils,  with  a specific  gravity  of  from  790°  to  *8io 
and  a flashing  point,  as  regards  paraffin,  of 
from  90®  F.  to  105°  F.,  and  as  regards  ordinary 
petroleum,  from  73°  to  90°  F.  Such  light  oils 
as  these  are  mostly  used  by  the  general  public 
for  ordinary  burning  purposes,  and  are  retailed 
in  this  and  other  countries. 

In  refining  crude  petroleum  a very  large 
fraction  of  the  burning  oil  section  consists  of 
this  light  oil,  and  the  refiners  are  naturally 
desirous  of  disposing  profitably  of  this  oil, 
which  might,  if  not  available  for  illuminating 
purposes,  remain  on  their  hands  as  more  or 
less  a waste  product.  The  trade  in  American 
petroleum  is  now  a large  and  important  one, 
but  was  young  and  undeveloped  when  the 
Petroleum  Acts  of  1862,  1868,  1871,  and  1879 
were  passed,  and  the  framers  of  those  Acts  may 
have  thought  it  desirable  to  so  far  encourage 
this  trade  by  lessening  to  a minimum  the  restric- 
tions upon  those  light  oils  being  brought  into 
and  freely  distributed  throughout  the  country. 
In  these  Acts  the  oil  indicated  as  dangerous, 
and  as  requiring  to  be  specially  restricted  as 
regards  its  transport  and  storage  in  this 
country,  is  that  which  gives  off  inflammable 
vapour  at  a temperature  below  73°  F.  (Abel 
test),  while  all  oils  flashing  at  or  above  that 
temperature  are  not  regarded  as  dangerous  by 
Act  of  Parliament.  The  consequence  is,  this 
country  is  practically  flooded  with  American 
oil,  of  which  a very  large  proportion  gives  off 
inflammable  vapours  at  temperatures  between 
73°  and  8o°  F.,  which  oils,  in  my  humble 
judgment,  are  essentially  dangerous,  no  matter 
in  what  improved  or  safety  lamps  they 
may  be  used.  Temperatures  of  73°  to 
8o°  F.  are  frequently  experienced  in  summer 
weather,  and  then  these  oils  evolve  their 
vapour.  Again,  in  a lamp  burning  with 

this  light  oil,  the  conduction  of  heat  from  the 
burning  point  to  the  oil  receptacle  may  quite 
possibly  raise  the  metal,  or  other  material  en- 
closing the  oil,  to  a temperature  above  73°  ; 
and  this  heat,  communicated  to  the  oil,  would 
cause  it  to  vaporise,  and  the  space  above  the 
surface  of  the  oil,  if  ignited  there,  would  cause 


an  explosion,  and  if  the  lamp  were  upset,  the 
oil  would  most  probably  immediately  inflame, 
on  coming  into  contact  with  the  burning  wick. 
From  the  point  of  view  of  danger,  I venture  to 
think  too  much  reliance  is  placed  upon  special 
safety  lamps,  and  too  little  consideration  is 
given  to  the  inherently  dangerous  nature  of 
the  oil  used.  I fear  many,  if  not  the 
majority,  of  the  accidents  which  have  hap- 
pened with  mineral  oil  lamps  have  been 
due  to  the  fact  that  large  quantities  of  low- 
flashing  oil  are  sent  unrestricted  into  the 
markets  of  this  country,  and  distributed  for 
sale  to  all  the  retail  shops  in  the  United 
Kingdom.  Oils  of  the  character  here  referred 
to  would  never  be  used  in  lighthouse  or  light- 
ships, on  account  of  the  serious  risk  which 
would  be  incurred  of  accidental  conflagration. 

In  the  majority  of  cases  of  refining  petroleum 
no  such  section  as  above  referred  to  is  cut  off, 
the  whole  of  the  fractions  of  burning  oils,  from 
light  to  heavy,  being  mixed  together.  But,  in 
the  case  of  paraffin  manufacture,  after  the  light 
oils  are  cut  off,  then  what  is  known  as  light- 
house oil — of  specific  gravity  *8io  to  *820  and 
minimum  flashing  point  145**  F. — is  cut  off. 
This  is  the  kind  of  mineral  oil  which  has  been 
in  use  by  the  British  lighthouse  authorities  for 
the  past  18  years  ; and  the  several  firms  wdio 
annually  tender  for  the  supply  of  this  oil  are 
fully  aware  of  the  requirements.  It  does  not 
appear  to  have  been  considered  by  the  Ameri- 
can petroleum  firms  worth  their  while  to  com- 
pete with  the  Scotch  companies  for  this  special 
business,  although  tenders  are  invariably  in- 
vited by  public  advertisement.  It  does  not 
seem  that  there  should  be  any  very  great  diffi- 
culty in  supplying  American  petroleum  to  meet 
the  requirements  of  the  lighthouse  Boards,  but 
they  probably  are  not  disposed  to  cut  out  of 
their  distillates  the  limited  fractions  of  the 
burning  oils  section  which  would  be  necessary. 
Probably  the  same  reasons  apply  in  some 
measure  to  the  refiners  of  Russian  oil.  Several 
samples  have  been  sent  for  testing,  but  the 
flashing  point  in  each  case  was  below  the 
specified  limit,  and  in  the  test  lamps  at  the 
Trinity-house  the  flame  was  inclined  to  be  a 
little  smoky  and  fell  off  after  seven  hours’  burn- 
ing. But  it  may  be  hoped  that  the  Baku 
managers  will  send  another  sample  taken  from 
a narrower  cut  out  of  the  best  portion  of  their 
burning  oil  distillate. 

The  paraffin  referred  to  is  quite  safe  to  use  in 
lighthouses,  and  with  burners  of  six  and  eight 
wicks.  In  these  large  burners  the  oil  in  the 
wick  cases  is  maintained  by  regulated  pressure 


268 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[. February  12,  i8g 2. 


at  a constant  level  about  three  inches  below 
the  burner  tips,  where  it  is  found  that  the  heat 
of  1200  F.  is  not  reached.  Just  above  the 
position  where  it  is  necessary  to  maintain  the 
constant  level,  the  wick-cases  are  drilled  with 
small  holes,  so  as  to  enable  the  oil  to  overflow 
if  it  should  rise  above  the  proper  level.  As  a 
matter  of  fact,  the  pressure  causes  the  oil  to 
have  a constant  tendency  to  rise,  thus  a con- 
stant overflow  is  established,  whereby  cool  oil 
is  continually  supplied  to  the  wicks,  and  pre- 
vents the  metal  at  that  point  from  becoming 
unduly  heated.  I took  the  temperature  of  the 
overflow  oil  of  a ten-wick  burner  last  week,  and 
found  it  was  1080  F.  The  lamp  was  being 
worked  with  only  a little  oil,  and  the  overflow 
oil  was  flowing  back  to  the  reservoir,  the  tem- 
perature of  oil  in  the  reservoir  being  940  F. 
At  neither  of  these  temperatures  could  inflam- 
mable vapour  be  given  off,  and  therefore  the 
oil  was  as  safe  as  it  could  be.  Oil  is  quite 
safe  until  it  begins  to  evolve  vapour.  Prevent 
vapour  forming  in  your  lamp,  except  at  the 
burning  point,  and  you  have  nothing  to  fear. 
This  you  can  achieve  by  using  oil  which  will 
not  vaporise  until  it  reaches  a temperature  of 
say,  1200  F.  During  the  eighteen  years 
paraffin  has  been  in  use  in  English  lighthouses 
only  one  serious  accident  has  happened,  and 
that  was  due  to  mismanagement  on  the  part 
of  a keeper. 

For  lighthouses  on  isolated  rocks  at  sea, 
and  on  board  lightships,  even  the  paraffin  with 
flashing  point  of  1450  has  not  been  regarded 
as  suitable.  The  consequences  of  an  acci- 
dental firing  of  the  oil  in  a rock  lighthouse 
might  be  very  disastrous,  and  the  Trinity- 
house  Corporation  with  their  engineer  have 
not  been  willing  to  encourage  the  possibility 
of  this  risk.  On  board  a lightship,  where  there 
is  a number  of  swinging  lamps  in  the  lantern 
at  the  masthead,  which  in  bad  weather,  as  the 
vessel  rolls  and  labours  in  the  sea,  are  subject 
to  violent  oscillations  and  jerks  whereby  the 
oil  is  frequently  spilled,  and  in  very  severe 
weather  sometimes  thrown  about  the  lantern, 
it.  has  not  been  considered  desirable  to  use 
the  Scotch  paraffin  ; although  in  French  light- 
ships an  oil  of  that  character  has  been  burned 
for  some  years. 

But  in  the  year  1885  an  oil  was  brought  to 
the  notice  of  the  Trinity-house,  with  a flashing 
point  of  250°  F.  (Abel  test).  This  was  an 
American  petroleum,  and  probably  consisted 
of  a portion  cut  out  of  the  burning  oil  section 
rather  late  in  the  process  of  distillation  of  the 
crude  oil.  The  promise  of  this  oil  was  so 


favourable  that  careful  trials  were  made  with 
it,  and  excellent  results  as  regards  illuminating 
power  were  obtained  from  it.  Its  capillarity 
was  a little  less  than  the  paraffin  in  use,  and- 
to  burn  it  in  the  large  burners  necessitated  a 
raising  of  the  constant  level,  and  a little- 
different  adjustment  in  the  burners.  Sir  James- 
Douglass  quickly  recognised  the  value  of  this- 
oil,  and  after  a practical  trial  had  been  made 
of  it  in  the  lamps  on  board  the  Goodwin  Light 
Vessel,  it  was  resolved  to  proceed  further. 
Colza  was  still  the  illuminant  at  rock  light- 
houses and  on  board  lightships  ; this  new- 
oil  could  be  supplied  at  about  one-fourth  the- 
price  paid  for  colza,  could  be  burned  more 
easily  in  the  adjusted  lamps,  was  liked  by  the 
lamp-trimmers  as  being  cleaner  and  more- 
easily  managed,  and  could  not  become  dan- 
gerous until  heated  to  2508  Fahr.  With  all- 
these  recommendations,  it  is  not  surprising 
that  the  Trinity-house,  with  the  concurrence 
of  the  Board  of  Trade,  arranged  that  this  oil 
should  be  used  at  all  lighthouse  and  lightship- 
stations  where  colza  was  then  in  use. 

On  further  inquiry,  it  was  found  that  if  there 
were  a demand  for  such  oil,  there  would  soon- 
be  a supply  to  meet  it.  The  Thompson  and 
Bedford  Company,  of  New  York,  were  the  first 
to  put  the  oil  into  the  market,  but  other  com- 
panies have  proved  since  that  no  firm  has  a 
monopoly  of  the  supply  of  this  oil.  The 
Broxburn  Oil  Company  sell  paraffin  oil  of 
similar  character,  and  other  Scotch  companies- 
are  prepared  to  supply  it  if  required.  The 
Trinity-house  at  once  proceeded  to  adapt  all 
the  remaining  colza  burners  for  burning  this 
new  oil,  and  have  progressed  so  much  that, 
instead  of  taking  a contract  for  300  tons  of 
colza,  as  used  to  be  the  case,  the  quantity  to 
be  taken  this  year  will  probably  not  exceed 
10,000  gallons,  if  any  is  taken  at  all.  Such 
mineral  oil  as  this  is,  indeed,  safe,  and 
ought  to  commend  itself  to  the  public  at 
large.  It  has  been  stated  that  oil  of  this 
character  develops  more  heat  in  burning 
than  the  low  test  oil.  If  this  were  really  the 
case,  there  would  still  be  such  a large  margin 
of  safety  in  the  oil  that  it  could  not  be  of 
material  consequence.  But,  from  trials  made 
by  myself  and  others,  it  does  not  appear  that 
there  is  a greater  development  of  heat  with  the 
high-test  oil  as  compared  with  low  flashing 
oils. 

I made  a trial,  a few  days  ago,  of  five  mineral 
oils  burning  in  domestic  lamps  of  similar  con- 
struction, and  took  the  temperature  of  the  oil 
in  the  reservoir  of  each  after  five  hours’  burn- 
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ing,  the  bulb  of  the  thermometer  being  kept  in 
the  oil  the  whole  period.  The  results  are 
shown  in  this  Table  : — 


Oil  used. 

Flashing 

point. 

(Abel  Test.) 

Temperature 
of  oil  after  5 
hrs.  burning. 

Deg. 

Deg. 

I.  High-Test  Petroleum  .. 

248 

86 

2.  Paraffin  Lighthouse  

154 

86 

3.  Water- white  Petroleum. . 

114 

87 

4.  Russian  Petroleum 

86 

85 

5.  Standard- white  Petroleum 

76 

88 

I then  applied  a flame  to  the  filling  hole  of 
each  successively,  and  from  the  first  three 
there  was  no  indication  of  vapour,  although 
the  flame  was  put  completely  into  the  reservoir. 
On  applying  the  flame  to  the  fourth,  there  was 
a slight  indication  of  disturbance ; but  on 
applying  it  to  the  fifth,  an  explosion  im- 
mediately took  place,  a tongue  of  flame  shoot- 
ing up  from  the  filling  hole  about  a foot 
long,  and  the  flame  of  the  burner  was  forced 
up  the  chimney  by  the  pressure  of  the  ex- 
ploding gas  in  the  oil  in  the  reservoir.  This 
proves  that,  with  No.  5 oil,  having  a flashing 
point  of  76°  F.,  the  oil  in  the  reservoir  was 
heated  to  88°,  and  a large  quantity  of  inflam- 
mable vapour  had  formed,  which  was  stored 
in  the  reservoir,  and  which  inflamed  violently 
on  applying  a lighted  taper. 

This  is  a result  which  deserves  the  careful 
consideration  of  all  users  of  mineral  oils. 
Suppose,  while  this  storage  of  oil  vapour  exists 
in  the  lamp,  the  oil  in  the  reservoir  requires 
replenishing.  The  filling  hole  will  perhaps  be 
opened,  and  the  inflammable  vapour  liberated  ; 
it  might  then  ascend  to  the  flame  through  the 
air-holes,  or  a lighted  taper  or  match  brought 
near,  to  show  much  oil  to  be  poured  in ; in 
either  case  the  consequences  might  be  very 
serious. 

Other  experiments,  carried  out  in  greater 
detail,  have  been  made  in  this  direction,  from 
which  similar  results  were  obtained.  The  three 
oils  which  give  off  no  vapour  show  that  safe 
mineral  illuminants  are  obtainable  either  of 
petroleum  or  paraffin,  and  that  the  light- 
house authorities  are  enabled  to  use  it  without 
risk  and  without  difficulty.  The  introduction 
of  this  oil  has  enabled  Sir  James  Douglass  to 
perfect  his  burners  of  all  classes  ; and  the 


Trinity  Board  have  arranged  that  the  modified 
burners  which  have  been  displacing  the  colza 
lamps  ashore  and  afloat,  shall  be  in  every  case 
more  powerful ; and  the  result  is  that,  while 
the  lights  shown  for  the  mariner’s  benefit  have 
been  vastly  improved,  the  cost  of  producing 
these  lights  has  been  considerably  decreased 
as  compared  with  the  colza  lights  ; while  the 
element  of  safety  has  been  preserved  by  the 
adoption  of  oils  which  may  be  consumed  in  the 
largest  burners  without  risk. 

It  may  be  interesting  to  note  that  by  the 
change  to  mineral  oil  the  illuminants  for  sea 
lights  have  successively  been  obtained  from 
animal,  vegetable,  and  mineral  sources,  and 
that  the  cost  per  gallon  has  descended  in  the 
three  stages  from  about  6s.  to  3s.,  and  to 
is.  4d.  At  the  present  time  paraffin  of  the 
quality  required  and  high  test  petroleum  carv 
be  obtained  at  about  6d.  per  gallon.  With 
this  great  decrease  in  cost,  the  question  of  the 
relative  consumption  of  colza  and  mineral  oil 
is  practically  unimportant,  but,  as  a matter  of 
fact,  it  is  found  that  in  similar  burners  there  is 
rather  less  mineral  oil  consumed  to  maintain 
a maximum  flame  than  with  colza.  The  in- 
creased  power  of  lights  necessarily  involves  an 
increased  consumption  ofoil ; but  the  cheapness 
of  the  oil  makes  the  additional  expenditure  a 
matter  of  small  account. 

It  may  be  freely  admitted  that  those  who- 
have  striven  with  so  much  zeal  and  success  to- 
make  gas  lighting  available  for  lighthouses, 
have  by  their  efforts  greatly  stimulated  the 
development  of  oil  burners  ; and  this  develop- 
ment has  been  favoured,  in  a marked  degree, 
by  the  introduction  of  the  safe  mineral  oils  to 
which  I have  referred.  It  was  thought  a great 
advance  when  the  four-wicked  burner  was  en- 
larged by  two  additional  concentric  wicks ; 
but,  since  that  was  accomplished,  burners  of 
8 and  10  wicks  have  been  perfected  by  Sir 
James  Douglass. 

Eight-wick  burners,  consuming  paraffin  or 
high-test  petroleum,  are  now  installed  at  the 
lighthouses  of  Coquet,  Whitby,  and  Bishop. 
Rock,  Scilly ; and  ten  - wick  burners  are 
established  at  the  lighthouses  on  the  Casquets 
in  the  Channel  Islands,  and  Round  Island, 
Scilly. 

In  clear  weather,  seven  of  the  inner  wicks  of 
the  10-ring  burner  and  five  of  the  8-ring 
burner  are  suppressed,  the  full  power  of  each 
being  employed  only  when  the  atmosphere  is 
thickened  by  fog,  mist,  or  snow.  The  candle- 
powers  of  the  unassisted  flames  of  each  burner 
with  mineral  oil  are  as  follows  : — 
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Trinity-house  Douglass  single-wicked  burner  20  candles 


99 

two 

,, 

,, 

60 

99 

three 

„ 

180 

99 

four 

,, 

„ 

35° 

99 

six 

99 

,, 

835 

99 

eight 

99 

„ 

i,5°o 

99 

ten 

,, 

„ 

2,215 

The  old  four-wicked  Fresnel  burner,  with 
colza  oil,  gave  230  candles. 

In  connection  with  the  oil  burners,  I must  not 
omit  to  refer  to  the  very  important  question  of 
the  cotton  wicks  employed  as  a vehicle  for 
carrying  the  oil  up  to  the  burning  point.  JWith 
sperm  and  colza  oils  a rather  hard  closely 
woven  wick  was  in  use,  and  as  nearly  the 
whole  of  the  wick  was  steeped  in  oil,  only  about 
3-8ths  of  an  inch  being  above  the  constant 
level,  its  texture  and  suitability  for  promoting 
capillary  action  were  not  of  great  consequence. 
But  when  paraffin  was  introduced,  the  nature 
of  the  oil  rendered  it  necessary  to  alter  the 
mode  of  burning.  Being  so  much  more  volatile 
than  the  animal  and  vegetable  oils  , it  would 
have  been  dangerons  to  bring  the  constant  level 
of  the  paraffin  very  near  to  the  flame,  and  the 
oil  would  not  have  been  consumed  satisfac- 
torily. It  was,  however,  fortunately  discovered 
that  this  oil  had  great  capillarity  or  creeping 
power  (a  peculiarity  which  is  sufficient  to  ex- 
plain what  has  often  been  called  the  sweating 
of  metal  and  glass  receptacles  of  this  oil),  and 
that  if  the  wick  were  immersed  up  to  a point 
two  or  three  inches  below  the  top  the  oil  would 
rise  in  it  by  capillary  action  up  to  the  burning 
point.  To  facilitate  this  action  it  was  neces- 
sary to  displace  the  old  closely  woven  wick  for 
one  of  looser  texture  and  of  a spongy  character. 
In  the  investigation  of  this  particular  branch 
of  the  subject,  Sir  James  Douglass  informs  me 
that  a great  deal  of  the  success  attained  is  due 
to  Mr.  Henry  Defries,  who  expended  a large 
amount  of  time  and  made  many  experiments  in 
his  efforts  to  produce  a satisfactory  wick.  His 
perseverance  and  intelligent  perception  of  the 
requirements  were  ultimately  rewarded,  and  a 
wick  was  produced  in  every  way  suitable  for 
mineral  oil  consumption.  The  theory  of  using 
a wick  is  that  it  should  not  be  burned  ; it 
should  act  merely  as  a vehicle  for  bringing  up 
oil  to  be  converted  into  vapour,  and  this  vapour 
only  should  be  burned.  That  is  the  theory, 
but  the  practice  falls  short  of  it.  Most  wicks 
get  burned  and  carbonised  more  or  less.  And 
what  is  the  consequence  ? With  carbonised 
wicks  the  tendency  is  for  the  gas-making 
action  to  be  arrested,  because  the  charred  and 
cindered  part  of  the  wick  offers  a decided 
obstruction  to  the  upward  passage  of  the  oil 


to  the  flame.  If  the  oil  cannot  get  past  this 
obstruction,  the  flame  cannot  be  maintained, 
it  gradually  diminishes,  and  before  long  goes 
out.  Moreover,  the  burning  of  the  wick  itself 
communicates  heat  to  the  metal  of  the  wick 
case,  and  with  a volatile  oil  this  would  intro- 
duce a rather  serious  element  of  danger. 

In  this  connection  I may,  perhaps,  conveni- 
ently call  your  attention  to  what  appears  to  be 
an  important  departure  taken  by  the  Broxburn 
Oil  Company.  Out  of  the  burning  oils  section 
of  their  distillate  from  crude  paraffin  they  cut  a 
narrow  fraction  of  oil  of  a very  homogeneous 
character,  with  a very  limited  range  of  boiling 
points,  but  flashing  at  ioo°  F.  This  oil,  it  is 
found,  lends  itself  to  more  perfect  combustion 
than  any  mineral  oil  yet  known.  The  processes 
of  creeping  up  the  wick,  of  forming  and  burning 
the  oil  vapour,  are  so  perfectly  effected  that 
the  wick  itself  is  not  carbonised,  and  only  re- 
quires renewing  at  very  long  intervals.  The 
lamp  you  see  burning  here  was  lighted  on 
Thursday  last,  at  12  o’clock,  and  has  not 
been  put  out  since  that  time.  Every  morn- 
ing the  oil  cistern  has  been  replenished,  but 
neither  the  wick  nor  the  light  are  materially 
affected. 

On  the  30th  of  June  last,  an  Argand  burner 
with  this  oil,  was  lighted  at  8 a.m.,  and  burned 
day  and  night  continuously  until  the  22nd 
July,  when  it  was  put  out  for  want  of  oil.  It 
burned  532  hours  continuously,  and  at  the  end 
the  wick,  which  is  now  on  the  table,  was  clean 
with  very  little  char  upon  it. 

In  certain  conditions  this  may  be  a very 
valuable  kind  of  oil  for  lighthouses,  but  its 
flashing  point  is  low  for  such  service.  For 
domestic  lamps  it  may  possibly  be  applied 
very  usefully,  for  many  would  consider  it  a 
great  advantage  to  keep  one  wick  in  a lamp 
for  weeks  together  without  trimming  or  re- 
newing it.  Here  is  a domestic  lamp  which  Mr. 
Love,  the  manager  of  the  Broxburn  Oil  Com- 
pany, to  whom  I am  indebted  for  much  useful 
information,  has  had  under  trial  for  three  weeks ; 
the  wick  has  not  been  changed,  the  lamp  has 
been  lighted  every  morning  and  burned  for 
about  seven  hours,  the  reservoir  being  filled 
daily.  Sir  James  Douglass  is  sanguine  that 
he  can  successfully  use  this  oil  for  illuminating 
a new  lighthouse  shortly  to  be  placed  at  the 
entrance  of  the  River  Usk  in  Monmouthshire. 
This  light  will  not  be  under  the  constant 
attendance  of  a keeper,  and  the  supply  of  oil 
to  the  burner  will  be  automatic,  a reducing 
valve  being  introduced  between  the  oil  re- 
servoir and  theburner  to  render  the  flow  uniform. 
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A further  project  Sir  James  has  in  view  is  to 
use  this  oil  for  the  illumination  of  buoys  at 
sea,  instead  of  storing  in  them  compressed 
gas  as  now.  This  project  is,  however,  at  pre- 
sent only  in  the  region  of  experiment. 

This  leads  me  to  mention  another  kind  of 
mineral  oil  light,  which  has  proved  very  ser- 
viceable on  the  Swedish  and  Norwegian 
coasts,  which  has  also  been  adopted  for 
lighting  the  Danube  entrances,  and  in  several 
instances  in  Scotland,  at  Stoneness  in  the 
River  Thames.  This  light  burns  automati- 
cally without  a wick  at  all,  and  is  alight  all 
day  as  well  as  all  night.  The  light  is  pro- 
duced by  the  combustion  of  very  volatile 
petroleum  spirit,  which  gives  off  vapour  at  all 
temperatures.  The  burner  is  fed  automatically 
from  a reservoir  containing  a sufficient  quan- 
tity of  spirit  to  last  until  it  is  replenished — 
perhaps  once  a fortnight.  This  light  is  visited 
occasionally,  only  to  see  that  there  is  a suffi- 
cient stock  of  spirit  in  the  reservoir,  and  that 
the  automatic  action  is  perfect. 

Soft  paraffin  wax  has  also  recently  been 
submitted  for  trial  as  to  its  suitability  for 
lighthouse  purposes.  It  is  now  being  used  in 
what  are  known  as  the  Cera  lamps  on  board 
ships,  and,  to  a limited  extent,  for  domestic 
purposes.  It  has  many  advantages.  When 
carefully  freed  from  oil  it  requires  less  air  for 
its  combustion  than  other  oils,  and  is  therefore 
less  liable  to  smoke  under  unfavourable  con- 
ditions of  burning.  It  gives  more  light  than 
colza  and  other  oils,  is  absolutely  safe  at  a 
flashing  point  of  340®  F.  But  it  requires 
special  arrangements  to  keep  it  fluid,  and 
trouble  in  melting  it  in  the  first  instance.  For 
lighthouses  purposes,  it  is  not  obvious  that  it 
can  compete  with  the  mineral  oils,  as  now 
used,  especially  as  regards  price  and  facility 
of  employing  it ; but  the  lighthouse  authori- 
ties will  no  doubt  await  further  developments 
of  the  application  of  this  material  with  interest. 

From  time  to  time  oils  of  various  character 
have  been  submitted  for  trial,  with  a view  to 
their  being  used  for  lighthouse  purposes  ; but 
the  paraffin  and  high-test  petroleum  have  not 
been  excelled,  as  regards  efficiency  and  suit- 
ability, while,  in  respect  of  economy,  they  can- 
not be  beaten.  It  will,  doubtless,  be  observed 
that  the  Russian  oils  do  not  appear  to  have 
been  brought  seriously  into  competition  with 
the  paraffin  and  high-test  American  petroleum. 
Possibly  it  has  not  been  considered  worth  while 
to  cut  out  of  the  burning  oils  produced  the 
comparatively  small  quantity  of  special  oil 
adapted  for  lighthouse  and  lightship  require- 


ments ; but  there  can  be  no  doubt  that  the 
Trinity-house  Corporation,  and  other  light- 
house authorities,  will  gladly  welcome  any 
further  competitor  to  supply  their  require- 
ments ; and  I trust  that  the  explanation  of 
such  requirements  which  I have  offered  to  you 
this  evening  may  be  of  service  in  making  more 
widely  known  the  special  needs  of  the  service, 
and  in  possibly  stimulating  the  production  of 
still  more  efficient  and  economical  illuminating 
agents. 

The  supply  of  crude  petroleum  all  over  the 
world  is  very  large,  and,  as  the  demand 
increases,  the  supply  appears  to  be  main- 
tained ; but  should  there  come  a time  when 
the  liquid  petroleum  resources  show  signs  of 
exhaustion,  the  manufacture  of  paraffin  can  be 
continued,  so  as  to  supply  the  wants  of  the 
world  for  practically  a unlimited  period,  see- 
ing that  bituminous  shales  exist  in  all  parts  of 
the  globe  in  great  abundance.  It  is  much  to 
be  hoped  that  legislation  will  not  do  any- 
thing to  cripple  these  important  trades,  but 
will  allow  full  and  free  facilities  for  the 
transport  and  storage  of  all  mineral  oils 
which  are  admittedly  safe  for  general  use ; 
but  will,  at  the  same  time,  in  the  interests 
of  the  general  public,  put  such  restrictions  on 
the  traffic  in,  and  the  use  of,  oils  which  give 
off  dangerous  vapours  at  temperatures  below 
ioo°  F.  (Abel  test)  as  will  prevent  such  oils 
being  distributed  all  over  the  country  for 
general  use.  In  the  Inflammable  Liquids  Bill 
of  last  Session,  the  distinction  drawn  between 
dangerous  and  safe  oils  did  not  appear  to 
be  so  clear  as  it  might  be,  and  that  the  safe 
lighthouse  oils  as  now  used  would  have  been 
subjected  to  the  restrictions  applying  to  really 
dangerous  oils.  It  might  perhaps  be  desirable 
to  enact  that  every  retailer  of  mineral  oil  should 
inform  the  buyer  of  the  flashing  point  of  the 
oil,  for  that  is,  without  question,  the  one  simple 
and  intelligible  test  of  its  safety  or  otherwise. 
At  the  present  time  no  one  really  knows  what 
is  sold  over  the  counter  as  mineral  oil. 

It  may  be  of  interest  to  state  that  the 
samples  of  all  oils  submitted  to  the  lighthouse 
authorities  with  tenders  are  subjected  to  severe 
tests  to  ensure  only  the  very  best  quality  of  oil 
being  supplied.  The  burning  test  lasts  16 
hours  without  break,  and  no  trimming  of  the 
wicks  is  allowed  during  that  period.  While 
the  burning  test  is  going  on,  photometrical 
observations  are  made  after  4,  8,  12,  and  16 
hours,  the  mean  of  all  being  taken  to  indicate 
the  real  value  of  the  illuminating  power  of  the 
oil  as  burned  in  the  test  lamps.  Of  mineral 
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oils  the  specific  gravity  and  flashing  point  are 
carefully  ascertained,  and  each  oil  is  subjected 
to  fractional  distillation  to  show  the  range  of 
temperature  at  which  the  whole  is  distilled 
over,  and  the  proportions  distilling  in  uniform 
fractions  between  those  limits.  For  paraffin 
the  specified  range  is  between  302°  and 
5720  F.  ; for  the  heavy  mineral  oil  a much 
narrower  range  is  specified,  viz.,  between  530° 
and  66oQ  F.  Further  tests  are  made  as  to  the 
oil  remaining  liquid  at  a low  temperature  ; as 
to  the  effect  of  the  16  hours’  burning  on  the 
wicks  ; as  to  the  relative  consumption,  and  a 
comparison  with  the  sample  of  the  oil  accepted 
in  the  preceding  year.  When  a contract  is 
made  for  the  oil  supply  every  delivery  under 
such  contract  is  carefully  tested  to  determine 
that  oil  supplied  is  in  all  respects  equal  to  the 
sample  upon  which  the  contract  was  taken, 
and  no  oil  is  accepted  which  does  not  in  all 
respects  come  up  to  the  contract  sample. 
When  very  high-priced  mineral  or  vegetable 
oils  were  the  illuminating  agents  for  light- 
houses, it  was  necessary  to  keep  a strict  watch 
on  the  expenditure.  On  the  one  hand  it  was 
requisite  to  ensure  that  a proper  quantity  of  oil 
was  used  each  night  to  maintain  an  efficient 
light ; and  on  the  other  it  was  necessary  to 
prevent  waste,  or  possibly  fraudulent  dealing 
with  so  costly  a commodity.  Therefore  a very 
elaborate  system  of  accounting  for  every  gill 
sent  to  the  lighthouse  was  introduced,  and  is 
kept  up  to  this  day,  although  the  value  in- 
volved is  very  small  now  as  compared  with 
former  days.  The  maintenance  of  a never 
failing  supply  of  oil  at  each  station  is  one  of 
the  most  important  obligations  of  the  officers 
of  the  Lighthouse  Boards,  and  to  the  credit  of 
the  service  it  may  be  stated  that  there  is  no 
instance  on  record  of  a lighthouse  or  a light- 
ship having  been  unable  to  show  lights  at 
night  through  want  of  oil. 

In  the  majority  of  cases  the  mineral  oil  is 
kept  at  the  stations  in  tin-lined  iron  cisterns, 
but  Sir  James  Douglass  has  in  some  recent 
instances  recommended  underground  tanks 
built  with  rubble  and  cement,  and  lined  with 
sheet  lead.  Such  tanks  are  designed  to  con- 
tain at  least  twelve  months’  oil,  and  where 
they  are  constructed  have  given  much  satis 
faction. 

The  annual  deliveries  of  oil  to  the  stations  on 
the  English  coast  are  made  by  the  attendant 
steamers.  One  in  particular  is  detailed  for  the 
mineral  oil  business.  Consignments  of  varying 
quantities  are  made  to  be  taken  on  board  this 
vessel  at  different  ports,  and  the  small  steamer 


takes  to  each  lighthouse  its  annual  supply. 
The  work  of  delivering  the  oil  is  often  delayed 
or  made  hazardous  by  the  weather,  and  at  the 
best  of  times  is  attended  with  much  labour  and 
difficulty. 

In  concluding  my  paper,  I beg  to  say  that 
the  advantageous  position  now  occupied  by 
the  authorities  in  respect  to  lighthouse  oils  is 
due  mainly  to  the  development  of  the  mineral 
oil  industry,  through  the  enterprise  of  Mr. 
James  Young,  and  those  who  encouraged  and 
helped  him  in  his  early  efforts ; to  the  subse- 
quent endeavours  of  those  concerned  in  the 
mineral  oil  trade  to  meet  the  requirements  for 
lighthouses,  &c. ; and  to  the  desire  of  the 
lighthouse  authorities,  with  their  officers,  to- 
avail  themselves  at  all  times  of  new  methods 
and  improvements  for  the  benefit  of  the  im- 
portant service  over  which  they  have  control. 

I must  now  thank  you  sincerely  for  your 
patience  in  hearing  me,  and  ask  you  to  forgive 
my  many  shortcomings.  I have  endeavoured 
to  present  the  matter  to  you  in  a non-technical 
manner,  and  simply  from  the  practical  point 
of  view,  as  affecting  the  service  with  which  I 
am  connected. 


DISCUSSION. 

The  Chairman  said  Mr.  Edwards  had  made  this 
subject,  although  a technical  one,  extremely  interest- 
ing. It  was  quite  clear  that  mineral  oils  must  in  time 
beat  the  vegetable  oils,  on  account  of  their  chemical 
composition,  the  ingredients  in  the  latter  not  being 
all  combustible,  but  consisting  of  fatty  acids  and 
glycerine.  Mineral  oils,  on  the  other  hand,  were 
nearly  of  the  same  composition  as  olefiant  gas,  the 
illuminating  constituent  of  coal  gas,  with  the  addition 
of  a little  more  hydrogen.  They  were  therefore  sure 
to  win  in  the  end  ; it  was  merely  a question  of  manu- 
facturing them  safely.  It  was  curious  also  that  this 
was  one  of  the  oldest  oils  described  in  history, 
though  it  had  been  forgotten.  It  was  only  in  1846^ 
when  visiting  one  of  the  coal  mines  belonging  to  his 
brother-in-law,  that  he  noticed  this  peculiar  liquid 
pouring  out  of  a portion  of  the  strata,  that  it  occurred 
to  him  it  was  worth  investigating.  In  the  Bible,  and 
especially  in  the  Apocrypha,  this  substance  was  con- 
stantly referred  to,  sometimes  under  the  name  of  petro- 
leum, ^^7  oleum , the  oil  of  the  rock.  When  the  spies- 
were  sent  by  Moses  into  the  land  of  Canaan,  they 
returned  bringing  wheat,  grapes,  honey,  and  oil 
flowing  from  the  rock.  Again,  in  the  first  chapter  of 
2nd  Maccabees,  there  was  an  extraordinary  account 
given  of  an  experiment  with  petroleum.  Nehemiah, 
after  conquering  the  Persian  territory,  was  anxious  to 
find  where  the  Priests  of  the  Sun  hid  the  sacred  fire, 
and  he  offered  some  descendants  of  the  priests  a large 
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reward  to  show  it  him.  They  took  him  to  a cave 
where  there  was  no  fire  but  a thick  water,  and  he 
took  of  that  water  and  poured  it  over  the  burnt 
sacrifice  and  filled  the  trenches  round  the  altar  with 
it.  When  the  sun  came  from  behind  the  cloud — (he 
did  not  mention  the  burning  glass,  but  he  must  have 
had  one) — the  water  took  fire,  the  burnt  sacrifice  was 
consumed,  and  the  water  in  the  trenches  was  licked 
up.  Therefore  he  called  that  thick  water  naphtha, 
which  meant  purification,  and  that  was  the  origin  of 
the  word  naphtha,  which  was  still  commonly  applied 
to  native  petroleum  or  to  the  lighter  portion  of  the 
distillate.  It  was  frequently  referred  to  under  the 
name  of  thick  water  or  rock  oil,  as  when  it  was  said, 
will  the  Lord  not  be  satisfied  with  so  many  bullocks, 
and  a river  of  oil  flowing  from  the  rock.  It  was  also 
often  called  salt,  as  in  the  text,  “Thou  shalt  not 
have  a burnt  sacrifice  that  is  not  smeared  with  salt ; ” 
the  sacrifices  being  smeared  with  petroleum  and  set 
on  fire.  Again,  “ When  the  salt  has  lost  its  savour 
it  is  only  fit  to  be  trodden  under  foot ; ” but  salt 
never  lost  its  savour,  and  was  never  fit  to  be  trodden 
under  foot.  But  the  salt  of  the  earth,  which  was 
pretroleum,  lost  its  essence  by  exposure,  and  left 
asphalte  as  the  residue,  which  was  made  even  in  old 
times  into  pavements  to  be  trodden  upon.  The  Dead 
Sea  is  to  this  day  locally  called  “ Lake  Asphaltites.” 
The  poor  little  spring  of  oil,  which  he  introduced  to 
his  friend,  James  Young,  and  induced  him  to  manu- 
facture into  burning  and  lubricating  oil,  soon  dried  up, 
but  the  industry  then  set  on  foot  had  grown  to  be 
I very  mighty  indeed.  From  it  had  come  not  only  a 
i vast  chemical  industry  in  England,  but  it  had  led  to  the 
| vast  commerce  in  natural  petroleum  in  America  and 
Russia.  It  extended  from  the  Caspian  sea  right 
away  to  the  Himalayas,  and  there  need  be  no  fear  of 
the  supplies  being  exhausted.  Baku  was  compara- 
tively a small  place,  but  the  whole  Caspian  sea  had 
petroleum  beneath  it,  and  sometimes  it  floated  up  to 
the  surface,  and  could  be  set  fire  to.  One  day  Mr. 
Young  brought  him,  in  great  dismay,  some  of  his 
{oil,  which— it  being  very  cold  weather— had  become 
thick  and  turbid,  and  asked  him  what  he  should  do, 
as  the  oil  evidently  would  not  keep.  He  said 
that  must  be  the  substance  which  Reichenbach 
'described  under  the  name  of  paraffin  wax,  and  he 
asked  him  to  get  him  enough  of  it  to  make  a couple 
of  candles.  He  produced  it  by  freezing,  though 
ach  candle  cost  £1,  and  he  lit  up  his  lecture  room  at 
he  Royal  Institution  with  those  two  first  paraffin 
andles,  and  announced  then  that  they  would  be  the 
parents  of  a great  candle  industry.  He  was  glad 
0 say  that  his  friend  James  Young  died  with  an 
normous  fortune,  which  came  chiefly  from  paraffin 
'andles,  for  they  paid  much  better  than  oil.  Some 
{ears  ago  there  was  an  Exhibition  at  Glasgow,  and 
e *°un<*  there  a bust  of  himself  in  paraffin,  which  was 
ery  gratifying  to  him,  as  showing  that  the  paraffin 
manufacturers  had  not  forgotten  the  author  of  their 
industry.  It  was  quite  possible,  by  chemical  means,  to 
Pnvert  the  lighter  kinds  of  petroleum  oils  into  heavy  , 


oils  which  would  be  quite  safe.;*he  had  done  it  himself, 
and  though  it  had  not  yet  been  done  commercially, 
no  doubt  it  would  some  day  if  it  were  necessary. 
This  rock  oil  was  no  doubt  used  by  the  ancients  for 
torches  ; because  although  you  often  read  of  candles 
in  the  Bible,  candles  were  not  then  known,  but 
torches  were,  and  no  doubt  this  oil  was  used  for  the 
purpose,  and  probably  the  first  lighthouse  ever  put 
up — that  on  the  island  of  Pharos — was  illuminated 
by  a fire  kept  up  with  asphalte  and  other  com- 
bustibles, rock  oil  included. 

Mr.  Boverton  Redwood  said  there  was  no 
doubt  of  the  immense  stores  of  petroleum  in  the 
world,  which  would  last,  probably,  for  centuries. 
Having  had  the  opportunity  of  visiting  some  of  the 
principal  oil  fields,  he  had  been  much  impressed  with 
the  fact  that  up  to  the  present  time,  notwithstanding 
the  immense  growth  of  this  trade,  we  were  probably 
only  on  the  fringe  of  an  infinitely  greater  develop- 
ment. Looking  to  the  extent  to  which  mineral  oils 
were  likely  to  be  employed  in  the  manufacture  of 
illuminating  gas,  for  the  purposes  of  liquid  fuel,  and 
in  other  directions,  this  might  really  be  termed  the 
age  of  petroleum.  Some  of  Mr.  Edwards’s  observa- 
tions with  regard  to  the  flashing  point  of  these  oils 
he  must  venture  to  call  in  question,  because  he 
understood  him  to  adversely  criticise  the  stan- 
dard which  had  been  adopted  by  the  legislature, 
not  only  in  connection  with  the  introduction  of 
the  Abel  test,  but  in  the  inception  of  the  petro- 
leum legislation.  The  system  of  testing  first 
adopted  was  known  as  the  open  test,  the  flashing 
point  in  the  open  cup  being  100°  F.  When  the  Abel 
system  was  legalised  by  the  last  Act,  one  of  the  most 
important  points  submitted  to  Sir  Frederick  Abel  for 
consideration  was  the  sufficiency  or  otherwise  of  the 
then  existing  test-standard.  He  had  the  honour  of 
being  associated  with  Sir  Frederick  Abel  in  some  of 
his  experimental  work,  and  well  remembered  his 
expressing  in  his  report  a very  distinct  opinion  that 
there  were  no  grounds  for  considering  that  the  mini- 
mum legal  flashing-point  was  not  calculated  to  afford 
adequate  protection  to  the  public  ; therefore,  in 
fixing  the  new  standard  at  730  F.,  he  avowedly  did  so 
because  it  was  as  nearly  as  possible  the  equivalent  of 
the  test  which  had  hitherto  been  in  use.  A very 
elaborate  investigation  was  also  made  in  Germany, 
and  when  the  Abel-Pensky  system  was  adopted, 
which  was  substantially  Abel's  with  a mechanical 
arrangement  for  the  introduction  of  the  light,  the 
standard  was  fixed  at  210  C.,  which  was  lower  than 
the  English  standard.  Again,  when  the  subject  of 
petroleum  testing  in  India  was  being  considered,  the 
standard  was  fixed  at  substantially  the  same  point  as 
in  this  country,  although  the  climatic  conditions 
might  be  thought  to  require  a higher  standard.  The 
definition  provided  that  if  the  whole  of  the  samples 
were  of  uniform  quality,  if  none  flashed  below  70°, 
and  the  average  was  730,  they  might  be  passed  as 
safe  for  use  in  lamps ; if  a single  sample  only  were 
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tested,  however,  the  standard  was  fixed  at  78°. 
With  regard  to  the  relation  between  the  flash- 
ing point  and  safety  or  danger  in  use,  he  was 
rather  surprised  that  Mr.  Edwards  had  not  re- 
ferred to  the  experiments  made  by  the  Commission 
in  Berlin,  or  to  those  of  Sir  Frederick  Abel  and  him- 
self. Substantially  it  was  found  that  a lamp  might 
be  said  to  be  in  the  safest  condition  when  the  space 
above  the  oil  in  the  reservoir  was  filled  with  vapour. 
If  a lamp  were  of  dangerous  construction,  having  a 
free  communication  between  the  flame  and  the  re- 
servoir, and  you  tried  to  ensure  safety  by  using  oil 
with  a high  flashing  point,  you  might  have  safety  or 
you  might  have  danger.  Oil  of  a low  flashing  point 
obviously  volatilised  more  readily,  but  that  very  con- 
dition tended  to  keep  the  upper  portion  of  the  re- 
servoir charged  with  so  much  vapour  that,  even  if  the 
flame  was  communicated  to  it,  there  was  simply 
ignition,  but  no  explosion,  for  which  a certain  pro- 
portion of  air  was  necessary.  With  an  oil  that 
volatilised  more  slowly,  there  was  greater  risk  of 
getting  an  explosive  atmosphere.  For  some  years 
Sir  Frederick  Abel  and  he  had,  through  the  courtesy 
of  Mr.  Alfred  Spencer,  been  afforded  the  opportunity 
of  examining  the  debris  of  lamps  with  which  accidents 
had  occurred  in  the  metropolitan  district,  and,  where 
possible,  the  oil  which  had  been  used ; and  at  a 
later  date,  in  accordance  with  the  desire  of  Colonel 
Majendie,  they  had  made  further  investigations  into 
lamp  accidents.  It  was  found  that  some  of  the 
most  violent  explosions  occurred  with  oils  of  com- 
paratively high  flashing  point,  and  the  whole  result 
was  to  confirm  the  conclusion  previously  arrived  at, 
that  safety  could  not  be  ensured  by  insisting 
on  the  use  of  high  flashing  oils  only.  With 
a dangerous  lamp  you  might  have  an  accident  with 
almost  any  kind  of  oil ; if  the  lamp  were  of  safe 
construction,  it  would  be  next  to  impossible  to 
have  an  accident  with  oil  of  any  sort.  He  was  not 
advocating  the  use  of  oil  of  extremely  low  flashing 
point,  but  the  experience  of  30  years  had  conclu- 
sively shown  that  the  present  standard  of  730  F. 
ifficiently  high  to  insure  the  public  safety.  Mr. 
I*  given  the  result  of  a few  experiments 
with  different  oils,  but  experiments  were  being  made 
!)>■  the  million  every  night,  and  the  results  of  a few 
its  were  not  so  convincing.  It  was 
' 1 11 5 ''  P°*®ble  to  produce  an  oil  which  had  a high 
II  ‘dung  point,  a low  specific  gravity,  a high  capillarity, 
which  would  flow  and  burn  very  well,  and  would  not 
«ny  abnormal  heating  of  the  lamp,  but  such 
oil  could  only  be  supplied  in  comparatively  small 
quantities;  and  unless  it  could  be  shown  to  be 
to  the  safety  of  the  public  to  have  an  oil  of 
’ 11 l!  description,  it  would  be  unwise  to  take  any  steps, 
otherwise,  which  would  have  the 
' 11  ‘ ' of  limiting  the  supply  in  that  direction.  He 
1 with  Mr.  Edwards  that  there  was  no 
insuperable  difficulty  in  manufacturing  from  American 
ian  petroleum  an  oil  suitable  for  lighthouse 
purposes ; but  it  was  necessary  to  take  only  a small 
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fraction  of  the  total  distillate ; and  possibly  it 
might  answer  the  purpose  of  the  Scotch  refiner 
better  to  manufacture  such  an  oil  than  the 
Americans  and  Russians.  Exception  had  been 
taken  to  the  definition  of  “inflammable  liquid,’*  in 
relation  to  lighthouse  oil,  in  the  recent  Inflammable 
Liquids  Bill,  but  it  was  worthy  of  note  that  this 
point  was  not  raised  when  the  Bill  was  under  dis- 
cussion, by  specially  appointed  delegates  of  the 
trade,  including  representatives  of  Young’s  Paraffin 
Oil  Company,  the  Broxburn  Oil  Company,  and  others. 

If  the  title  of  the  paper  had  been  rather  more  general, 
he  thought  there  would  have  been  a much  larger 
attendance  ; but  as  regarded  oils  for  lighthouse  pur- 
poses, he  had  nothing  but  commendation  for  the 
manner  in  which  the  subject  had  been  treated. 

The  Chairman  having  proposed  a vote  of  thanks 
to  Mr.  Edwards, 

Mr.  S.  S.  Bromhead  pointed  out  that  the  tempera- 
ture in  the  lamps  experimented  on  would  vary 
according  to  the  material  of  the  reservoir.  If 
it  were  of  metal,  the  oil  would  get  to  a much 
higher  temperature  than  if  it  were  of  glass,  with 
a layer  of  plaster  between  it  and  the  burner.  They 
were  all  delighted  to  find  that  the  Trinity  Board  had 
at  last  recognised  the  value  of  mineral  oil,  but  he 
could  remember,  some  twenty-five  years  ago,  when 
the  manufacturers  pressed  it  upon  them  in  vain, 
although  the  oil  was  even  then  in  general  use.  An 
oil  which  was  safe  enough  for  domestic  use  ought  to 
be  safe  enough  for  a lighthouse  ; and  if  the  Board 
insisted  on  such  a high  standard  that  the  manufac- 
turers had  to  appropriate  the  cream  of  their  product 
for  this  particular  purpose,  it  would  tend  to  lower  the 
average  quality  of  that  supplied  to  the  public  at  large. 

The  vote  of  thanks  having  been  carried  unani- 
mously, 

Mr.  Price  Edwards,  in  reply,  said  he  had  simply 
endeavoured  to  present  the  facts  as  they  came  under 
his  notice  as  a public  official ; he  had  not  attempted 
to  deal  very  technically  with  them.  He  had  the  very 
highest  respect  for  the  opinion  of  Mr.  Redwood, 
who  had  devoted  the  best  part  of  his  life  to  this  sub- 
ject, but  he  must  repeat  that  what  he  had  stated  were 
simply  facts;  whether  his  experiments  would  be  1 
borne  out  by  thousands  of  others  he  could  not  say, 
but  they  were  conducted  in  a perfectly  bond  fide  way. 
One  gentleman  had  spoken  in  favour  of  glass  for  i 
lamps ; but  others  objected  to  glass  lamps  as  being 
dangerous,  because  they  were  easily  broken,  and  would  1 
allow  the  vapour  to  escape.  If  there  were  vapour  con-  f 
tained  in  any  receptacle  at  a higher  temperature  than  I 
the  flashing- point  of  the  oil,  there  was  a source  of  I 
danger ; for  it  only  needed  to  be  liberated  to  in-  |j 
flame,  or,  if  a flame  got  to  it,  to  explode  the  lamp ; U 
and  these  facts,  having  come  incidentally  under  his  «| 
notice,  he  thought  it  his  duty  to  mention  them. 
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Correspondence. 

♦ 

DUST  AND  FRESH  AIR. 

I regret  that  my  inability  to  hear  in  a large  room 
prevented  my  attending  the  reading  and  discussion  of 
Mr.  Teale’s  paper.  The  closed  ash  receptacle  under 
the  grate  has  been  used  by  myself  for  fully  thirty 
years,  by  the  simple  expedient  of  bending  a sheet  of 
perforated  polished  brass  to  fit  the  front  opening 
under  the  fire  receptacle  ; and  the  addition  to  this  of  a 
strip  of  sheet  iron  between  and  behind  the  two  lower 
bars  of  the  fire,  entirely  prevents  dust  from  falling  on 
the  hearth,  making  a perfectly  clean,  hot,  and  almost 
smokeless  fire.  Hundreds  of  copies  of  my  arrange- 
ment have  been  made,  and  many  are  in  use  at  the 
present  time. 

With  regard  to  the  use  of  velvet  for  the  exclusion 
of  dust,  this  has  been  used  from  time  immemorial 
under  glass  shades  ; but  its  use  for  cupboards,  See., 
which  are  to  be  opened  at  intervals,  however  pretty 
in  theory,  is  utterly  impracticable,  owing  to  the  fact 
that  it  is  impossible  to  obtain  such  wood  as  must  be 
used  in  a condition  which  prevents  its  alteration  in 
shape.  For  all  important  work  of  this  class  I use 
Spanish  mahogany,  which  has  been  drying  for  ten  or 
twelve  years ; but  even  this,  if  worked,  or  even  planed, 
will  begin  again  to  alter  its  shape.  When  it  will  stop 
doing  this  I cannot  tell,  but  I believe  I am  within  the 
mark  in  stating  that  it  does  not  settle  down  in  another 
ten  years,  although  it  is  pretty  well  acknowledged  by 
experts  that  old  Spanish  mahogany  changes  its  form 
less  than  any  other  wood  known,  and  less  than  any 
artificial  material  which  can  be  used  in  its  place. 

Our  practice  of  opening  every  window  in  the  house 
to  its  full  width  on  all  possible  occasions,  as  an  abso- 
lute necessity  for  keeping  a house  sweet  and  healthy, 
would  hardly  accord  with  the  proposed  system  of 
controlled  and  limited  ventilation;  and,  speaking  from 
some  experience,  I should  prefer  the  open  windows 
and  the  “ blacks.” 

The  method  of  double  glazing  suggested  is  ex- 
pensive, requires  periodical  attention,  and  is  totally 
inapplicable  to  existing  window  frames.  An  equally 
good  result  can  be  obtained  in  ordinary  window 
frames,  by  the  use  of  two  sheets  of  glass,  set  in  with 
a putty,  made  by  mixing  whiting  with  what  is  known 
in  the  trade  as  “copal  bottoms,”  i.e.,  the  thick  waste 
from  the  bottoms  of  copal  varnish  casks.  This  putty 
is  absolutely  air  and  dust  tight,  making  a perfect 
1 joint  with  the  wood  and  glass,  the  latter  having 
ample  elasticity  to  provide  for  the  expansion  and 
contraction  of  the  enclosed  air.  Any  appreciable 
space  between  the  sheets  is  quite  unnecessary  in 
I practice. 

It  will  be  seen  that  I have  traversed  the  same 
1 ground  as  Mr.  Teale,  with  the  essential  difference 
that  I have  worked  to  existing  conditions,  and 
obtained  the  same  result,  at  a very  small  expense, 


except  the  exclusion  of  “ blacks  ’ from  the  house  ; and, 
as  regards  any  system  yet  invented,  I may  honestly 
say  I prefer  the  “ blacks  ” along  with  unlimited  venti- 
lation. Thos.  Fletcher. 

Warrington. 


MEETINGS  OF  THE  SOCIETY . 

Ordinary  Meetings. 

Wednesday  evenings,  at  Eight  o’clock  : — 
February  17.— Capt.  F.  E.  Younghusband, 
“ The  Pamirs.”  General  Sir  George  Chesney, 
K.C.B.,  C.S.I.,  C.I.E.,  will  preside. 

February  24.  — Ernest  Hart,  “ Ancient 
and  Modern  Art  Pottery  of  Japan.”  Prof.  William 
Anderson,  F.R.C.S.,  will  preside. 

March  2. — Prof.  Vivian  B.  Lewes,  “Spon- 
taneous Ignition  of  Coal,  and  its  Prevention.” 
March  9. — A.  P.  Laurie,  M.A.,  “Experiments 
on  the  Durability  of  Modern  Pigments.” 

March  16. — Tempest  Anderson,  M.D.,  “Ice- 
land.” 

March  23. — Gilbert  R.  Redgrave,  “Manu- 
facture and  Industrial  Application  of  Flexible 
Tubing.” 


Foreign  and  Colonial  Section. 

Tuesdays,  at  Half-past  Four  or  Eight 
o’clock  ; due  notice  of  the  hour  will  be 
given : — 

February  16 — Lewis  Atkinson,  “The  Forth- 
coming Exhibition  at  Kimberley.”  The  Hon. 
John  X.  Merriman,  M.L.A.,  will  preside.  The 
paper  will  be  illustrated  by  lantern  slides.  8 p.m. 

March  15.— F.  A.  Pezet  (Peruvian  Consul 
General),  “ Peru.”  8 p.m. 

April  5.— -The  Rev.  John  McLean,  D.D. 
“Manitoba  and  the  North-West  Provinces  of  the 
Dominion.” 

April  2b.— Sir  Edward  Braddon,  K.C.M.G., 
“The  Progress  of  Australasia.” 

May  24. — Colonel  Howard  Vincent,  C.B., 
M.P.,  “The  Extension  of  Colonial  Trade.” 


Indian  Section. 

Thursday  afternoons,  at  4.30  p.m.  : — 
March  3. — Surgeon-General  Sir  William  James 
Moore,  K.C.I.E.,  “Indian  Sanitation  and  the  In- 
ternational Congress  of  Hygiene.”  Major-Gen.  Sir 
O wenTudor  Burne.K.C.S.I.,  C.I.E.,  will  preside. 

March  24. — G.  H.  M.  Batten,  formerly  of  the 
Bengal  Civil  Service,  “The  Opium  Question.”  Sir 
John  Strachey,  G.C.S.I.,  C.I.E.,  will  preside. 

April  7.— Dr.  J.  Augustus  Voelcker,  “ The 
Agricultural  Needs  of  India.” 

April  28.— Sir  William  Wedderburn,  Bart., 
“Reorganisation  of  Agricultural  Credit  in  India.” 
May  19.  — Jervoise  Athelstane  Baines, 
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I.C.S.,  Chief  Census  Commissioner  for  India,  “ The 
Indian  Census  of  1891.”  Sir  Charles  Bernard, 
K.C.S.I.,  will  preside. 

Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 
February  23.- J.  William  Tones,  “Artistic 
Treatment  of  Jewellery : Jewel  and  Address  Caskets.” 
sir  Philip  Cunliffe-Owen,  K.C  B.,  K.C.M.G., 
C.I.E.,  will  preside. 

March  29.— E.  Roscoe  Mullins,  “The Deco- 
rative Uses  of  Sculpture.”  Alfred  Gilbert, 
A.R.A.,  will  preside. 

April  12.  — C.  Purdon  Clarke,  C.I.E., 
“ Knglish  Brocades  and  Figured  Silks.” 

May  i : — George  J.  Robinson,  “Decorative 
Plaster  Work”  (II.).  J.  Hungerford  Pollen 
will  preside. 

Cantor  Lectures. 

Monday  evenings,  at  Eight  o’clock  : — 

Prof.  Geokge  Forbes,  F.R.S.,  “ Develop- 
ments of  Electrical  Distribution.”  Four 
Lectures. 

Lecture  IV.— February  15.— Generators  of 
electricity  by  water-power  and  by  steam  obtained 
from  destructors— General  account  of  destructors — 
Hydraulic  accumulators— Utilisation  of  local  circum- 
stances — Probable  developments  of  electric  distri- 
bution in  the  immediate  future. 


MEETJXGS  FOR  THE  ENSUING  WEEK. 

. 15  SOCIETY  OF  ARTS,  John-street, 
Adclphi,  W.C.,  8 p.m.  (Cantor  Lecture.)  Prof, 

I ..-ortfc  Forbes,  “ Developments  of  Electrical  Dis- 
tribution." (Lecture  IV.) 

Surveyors,  12,  Great  Gcorge-street,  S.W.,  8 p.m. 
Mr.  J.  W.  Grover,  “An  Explanation  of  the  London 
Water  Questiou.” 

ti,  Chandos-street,  W.,  p.m. 

\ t«ui. 1 Institute,  ia,  Adelphi-terrace,  W.C.,  8 p.m. 

Rev.  J.  J.  Lias,  “ Miracles  and  Science.” 

I ondon  Institution,  Finsbury  circus.  E.C.,  5p.m.  ]\Ir. 
Whitworth  Wallis,  “Wanderings  in  Sicily,  the 
Gland  of  the  Golden  Shell.” 

SOCIETY  OF  ARTS,  John-street. 

• ( ••  H p.m.  (Foreign  and  Colonial 
Sritinn.)  Lewis  Atkinson,  “The  Forthcoming 
at  Kimberley,  South' Africa.’* 

Albemarle • street,  W„  3 p.m. 
Horsley,  “ the  Brain.”  (Lecture  V.) 

( ml  Knginrcrs.  25,  Great  Gcorge-street,  S.W., 
>0  on  Mr.  A.  H.  Curtis’s  Paper, 
Gold-Quarts  Reduction  Machinery.” 

Statistical,  School  of  Mines,  Jermyn-street,  S.W., 

' ! 1 Price  and  Dr.  J.  C.  Steele,  * The 

' iltural  Depression  as  exhibited  in  the 
’ Oxford  College,  and  the  financial 

position  of  a leading  London  Hospital.” 
Photographic,  Pallt-mall  East,  S.W.,  8 p.m. 

• Hanover-square,  W,  p.m.  1.  Mr. 

II  “ Com  ibutions  to  the  Anatomy  of 
the  Anthropoid  Apes.”  2.  Mr.  A.  G.  Butler,  “ On 


a Collection  of  Lepidoptera  from  Sandakan,  N.E. 
Borneo.”  3.  Mr.  G.  A.  Boulenger,  “ Third 
Account  of  the  Fishes  obtained  by  Surgeon-Major 
A.  S.  G.  Jayakar  at  Muscat,  East  Coast  of  Africa.”' 
Asiatic,  22,  Albemarle-street,  W.,  4 p.m. 

Wednesday,  Feb.  17. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Capt.  F.  E.  Young- 
husband,  “ The  Pamirs.” 

Meteorological,  25,  Great  George-street,  S.W.,. 

7 p.m.  1.  Mr.  Edward  Mawley,  “ Report  on  the 
Phenological  Observations  for  1891.”  2.  Hon.  F. 
A.  Rollo  Russell,  “ The  Untenability  of  an  Atmo- 
spheric Hypothesis  of  Epidemics.”  3.  Mr.  Henry 
Harries,  “The  Origin  of  Influenza  Epidemics.” 
4.  Dr.  Ernest  H.  Cook,  “ Note  on  a Lightning  Dis- 
charge at  Thornbury,  Gloucestershire,  July  22nd 
1891.” 

Microscopical,  20,  Hanover-square,  W.,  8 p.m. 

Address  by  the  President,  Dr.  Braithwaite. 
Photographic  Club,  Anderton’s  Hotel,  Fleet-street, 
E.C.,  8 p.m.  Mr.  F.  P.  Cembrano,  “ Public  Ex- 
hibitions.” 

Archaelogical  Association,  32,  Sackville-street,  W., 

8 p.m. 

Civil  and  Mechanical  Engineers,  7,  Westminster- 
chambers,  S.W.,  7 p.m.  Mr.  R.  Booth,  “ Gas- 
Producers.” 

Inventors’  Institute,  27,  Chancery  - lane,  W.C.,  8; 
p.m. 

Thursday,  Feb.  18. ..Royal,  Burlington-house,  W.,  4^  p.m. 
Antiquaries,  Burlington-house,  W.,  8£  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Mr. 
Percy  Groom,  “ Bud  Protection  in  Dicotyledons.” 
2.  Mr.  F.  Stephani’  “ Revision  of  Colenso’s  New 
Zealand  Hepaticae.” 

Chemical,  Burlington-house,  W.,  8 p.m.  Mr.  Horace 
T.  Brown,  “ A Search  for  a Cellulose  Dissolving 
(cyto-hydrolytic)  Enzyme  in  the  digestive  tract  of 
certain  Grain-feeding  Animals.  2.  Prof.  Tildenr 
“ Limetbin.” 

London  Institution,  Finsbury-circus,  E.C.,  6 p.mv 
Prof.  Vivian  Lewes,  “ Illuminating  Flames.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Prof.  E.  Ray  Lankester,  “ Some  Recent  Biological 
Discoveries.” 

Electrical  Engineers,  25,  Great  George-street,  S.W.,. 
8 p.m. 

Historical,  11,  Chandos-street,  W.,  8J  p m.  Annual 
Meeting. 

Numismatic,  22,  Albemarle-street,  W.,  7 p.m. 
Friday,  Feb.  19  ..United  Service  Institution,  Whitehall-yard, 
3 p.m.  Major  C.  F.  C.  Beresford,  “ The  Tele- 
phone at  Home  and  in  the  Field.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Weekly  Meeting,  9 p.m.  Prof.  Percy  Frankland, 
“ Micro-Organisms  in  their  Relation  to  Chemical 
Change.” 

Philological,  University  College,  W.C.,  8 p.m. 
Quekett  Microscopical  Club,  20,  Hanover-square^ 
W.C.,  8 p.m. 

Physical,  Science  Schools,  South  Kensington,  S.W.r 
5 p.m.  1.  Annual  General  Meeting.  2.  Prof.  S. 
Ihompson  “ Supplementary  Colours^”  and  3. 
“Modes  of  representing  Electromotive  Forces  andi 
Currents.” 

Geological,  Burlington  - house,  3 p.m.  Annua? 
Meeting. 

Saturday,  Feb.  20  ...  Saturday  Lecture  Society,  Lecture 
Theatre,  South  Kensington  Museum,  S.W.,  3 p.m. 
Rev.  G.  F.  Browne,  “Early  Christian  Art.” 
(Lecture  II.) — Scotland  and  Man. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Lord  Rayleigh,  “ Matter  : at  Rest  and  in  Motion.’' 
(Lecture  II  ) 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary , John-street,  Adeiphi , London , IV. C. 


Notices. 

♦ 

CANTOR  LECTURES , 

The  fourth  and  concluding  lecture  of  the 
course  on  “ Developments  of  Electrical  Distri- 
bution” was  delivered  by  Professor  George 
Forbes,  F.R.S.,  on  Monday  evening,  15th 
inst. 

On  the  motion  of  the  Chairman,  the  thanks 
of  the  meeting  were  voted  to  Prof.  Forbes  for 
his  course  of  lectures. 

The  lectures  will  be  printed  in  the  Journal 
during  the  summer  recess. 


Chicago  Exhibition,  1893. 

* 

MEETING  OF  THE  ROYAL  COM- 
MISSION. 

A meeting  of  the  Royal  Commission  was 
held  on  Wednesday,  17th  inst.  Present : The 
Attorney-General,  M.P.,  in  the  chair;  Sir 
Frederick  Abel,  K.C.B.,  D.C.L  , F.R.S.,  Sir 
George  Birdwood,  K.C.I.E.,  C.S.I.,  LL.D., 
M.D.,  Sir  Frederick  Bramwell,  Bart.,  D.C.L., 
F.R.S.,MichaelCarteighe,  R.  Brudenell  Carter, 
F.R.C.S.,  Sir  Philip  Cunliffe-Owen,  K.C.B., 
K.C.M.G.,  C.I.E.,  Professor  James  Dewar, 
M.A.,  F.R.S.,  Major-Gen.  J.  F.  D.  Donnelly, 
C.B  , Sir  Henry  Doulton,  Sir  Douglas  Gallon, 
K.C.B.,  D.C.L.,  F.R.S.,  C.  Malcolm  Kennedy, 
C.B.,  J.  Fletcher  Moulton,  Q.C.,  F.R.S.,  Sir 
Owen  Roberts,  M.A.,  F.S  A.,  Professor  W.  C. 
Roberts  Austen,  C.B.,  F.R.S.,  with  Sir  Henry 
Trueman  Wood  as  Secretary. 


TEXTILE  COMMITTEE. 

A meeting  of  the  Committee  on  Textile 
Manufactures  was  held  on  Friday,  12th  inst. 
Present : — Mr.  Charles  Malcolm  Kennedy, 
C.B.,  Chairman  of  the  Committee ; Mr.  J. 


D.  Barbour  (Belfast)  ; Mr.  C.  E.  Bous- 
field  (Leeds) ; Mr.  Frederick  Ellis  (Dews- 
J bury)  ; Mr.  William  O’ Hanlon  (Man* 
Chester) ; Sir  Owen  Roberts  (Cloth workers’ 

! Company) ; Mr.  Thomas  Wardle  (Leek)  ; and 
Sir  Henry  Trueman  Wood  (Secretary  of  the 
Royal  Commission). 


ELECTRICAL  DEPARTMENT. 

The  following  circular  letter  from  the  Chair- 
man of  the  Electrical  Committee  has  been 
issued ! — * 

Society  of  Arts, 

John -street,  Adeiphi, 

London,  W.C., 
February,  iig2: 

GenTleMen,  — The  Electrical  Committee  ate 
anxious  that  the  Electrical  Department  of  the 
Exhibition  should  contain  a good  representation 
from  this  country. 

The  British  exhibit  will  include  a historical  col- 
lection as  well  as  the  contributions  which  will  be  sent 
in  by  commercial  firms.  In  addition,  it  is  hoped  that 
a portion  of  the  electric  lighting  of  the  Exhibition 
may  be  carried  out  by  some  British  firms,  and  the 
Committee  think  that  the  arrangements  of  a complete 
lighting  station  on  the  English  method  could  advan- 
tageously be  shown  at  Chicago. 

From  the  English  point  of  view  it  is  specially 
desirable  to  show  how  large  a share  English  electri- 
cians have  had  in  developing  electrical  science  and  its 
practical  applications.  The  first  electrician  was  an 
Englishman,  Gilbert.  It  was  in  England  that  a 
practical  telegraph  line  was  first  worked  out  by 
Ronalds  in  1816.  There  are  no  names  more  closely 
associated  with  the  early  development  of  the  science 
of  electricity  than  those  of  Davy  and  Faraday.  The 
introduction  of  telegraphy  must  inseparably  be  con- 
nected with  Cooke  and  Wheatstone  ; while  the  early 
history  of  the  dynamo  would  be  incomplete  indeed 
without  reference  to  Wilde  and  Holmes. 

I11  England,  electricity  was  first  applied  to  the 
working  of  railways,  and  here  nearly  ail  the  sub- 
marine cables  of  the  world  are  made. 

It  is  hoped  that  arrangements  may  be  made  for 
showing  the  fine  collection  of  historical  apparatus  in 
the  possession  of  the  Post-office,  and  this  will  be 
supplemented  by  contributions  which  will  be  sought 
from  many  other  sources. 

On  the  commercial  side,  whilst  there  is  no  dis- 
puting that  practical  electric  lighting  has  made 
greater  progress  in  America  than  in  this  country, 
there  is  yet  much  that  England  can  show  electricians 
on  the  other  side  of  the  Atlantic.  The  domestic 
uses  of  electricity,  and  its  artistic  application,  are 
matters  in  which  they  confess  themselves  to  be  less 
than  we  are  ; and  probably  many  firms  who  make 
this  a speciality  will  find  it  to  their  interest  to  show 
in  the  Exhibition  electrical  fittings  and  the  manner 
of  their  application. 
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It  is  especially  to  be  remembered  that  the  Exhi- 
bition will  be  visited  by  numbers  of  foreigners,  and 
especially  by  many  persons  from  our  own  Colonies  ; 
and  it  is  important  that  English  electricians  should 
not  miss  this  opportunity  of  strengthening  and  in- 
creasing their  hold  on  Colonial  trade,  since  it  is  quite 
certain  that  a strenuous  effort  will  be  made  by 
American  manufacturers  to  get  this  important  source 
of  revenue  into  their  own  hands. 

Another  department  in  which  the  United  States 
wQl  certainly  be  deficient  is  that  of  electric 
lailway  signals.  The  methods  on  which  American 
railways  are  worked,  do  not,  as  is  well  known,  require 
mplete  system  of  signalling  apparatus 
employed  In  European  countries,  but  this  system  is 
n w i cing  introduced  into  America,  and  will  probably 
Ult  the  methods  nowin  use.  There  is,  there- 
f re,  a very  favourable  opportunity  for  manufacturers 
of  this  class  of  apparatus  to  bring  themselves  before 
the  notice  of  American  customers. 

Another  important  department  which  ought  not  to 
at  of  electro-metallurgy.  Here  also 
English  inventors  will  probably  find  it  to  their  advan- 
tage to  bring  their  inventions  under  the  notice  of 
American  metallurgists. 

A special  building  in  Jackson-park  will  be  devoted 
t the  Electrical  exhibits.  The  size  of  this  building 
is  “00  feet  by  350  feet,  enclosing  an  area  of  250,000 
1 juare  feet.  The  space  provisionally  allotted  to 
' ire  at  Britain  in  the  building  is  20,000  feet. 

It  is  understood  that  all  the  buildings  as  well  as 
the  grounds  will  be  lighted  at  night. 

Applications  for  space  in  the  British  Section  must 
!e  upon  forms  to  be  obtained  from  the  Secre- 
tion, Sir  Henry  Trueman  Wood, 
at  the  So<  iety  of  Arts,  John-street,  Adelphi,  London, 
W ' . They  must  be  sent  in,  properly  filled  up,  not 

■ r than  February  29th,  1892,  and  addressed  to  the 
3 cretary  as  above.  — Yours  faithfully, 

W.  H.  Preece, 

Chairman  of  the  Committee. 


communication 

of  General  Managers  of 
held  at  the  Clearing-house 
1 Thursday,  the  nth  inst.,  it  was  decided. 

mid  carry  goods  for  British 
hicago  Exhibition,  to  and 
hipraent,  at  half  rates.  The 
will  charge  their  usual 
rates  t 1 . bujt  will  bring  back  the 

goods  free  at  the  close  of  the  Exhibition. 

pal  steamship  companies 
their  rates  considerably,  and 
■ for  the  Exhibition  at  ns.  per 
: n.  Many  of  them  have  also  consented  to 
i passenger  tariff  for  exhibitors 
th<  certified  as  such  underthe 

authority  of  the  Royal  Commission. 


CANADIAN  COMMISSIONED. 

The  Canadian  Government  have  appointed 
Mr.  William  Saunders  Commissioner  for  the 
Dominion  of  Canada  at  the  World’s  Colum- 
bian Exposition. 


The  word  “ Praxiteles  ” has  been  registered 
at  the  General  Post-office  as  the  telegraphic 
address  of  the  Society  of  Arts,  and  of  the 
Royal  Commission.  Telegrams  may  therefore 
be  addressed  “ Praxiteles,  London.” 


Proceedings  of  the  Society. 


INDIAN  SECTION. 

Thursday,  February  n,  1892  ; Lieut. -Gen. 
Sir  Andrew  Clarke,  G.C.M.G.,  C.B., 
C.I.E.,  in  the  chair. 

The  paper  read  was — 

RECENT  TRAVELS  IN  INDO-CHINA. 
By  Lord  Lamington. 

The  kingdom  of  Siam,  lying  as  it  does  off 
the  track  of  the  chief  line  of  steamers,  is  a 
country  not  often  visited  by  Europeans  ; but 
this  will  be  changed,  as  the  last  five  or  six 
years  have  witnessed  a considerable  increase 
in  the  number  of  European  traders.  It  may 
be  assumed  that  once  the  globe-trotter  realises 
he  can  see  Oriental  life  with  most  of  its 
essential  characteristics  retained,  he  will  not 
grudge  the  four  days  spent  in  going  from 
Singapore  to  Bangkok. 

The  chief  part  of  the  town  lies  on  the  western 
or  left  bank  of  the  river,  but  its  originality  is 
being  destroyed  by  the  construction  of  roads 
and  houses  partaking  of  European  design.  It 
is  on  the  other  bank  where  locomotion  is  only 
possible  by  boat  through  a network  of  intricate 
canals,  embowered  by  tall  palms,  ferns,  and 
bamboos,  that  it  might  be  well  entitled  the 
Venice  of  the  East.  The  houses,  almost  hidden 
in  the  jungle,  are  of  bamboo,  built  on  piles  to 
raise  them  above  the  mud.  For  that  matter 
all  the  houses  in  Siam  and  the  Shan  States  are 
raised  above  the  level  of  the  ground,  and  are 
entered  by  ladders.  A large  population  live  in 
house-boats  moored  to  posts  on  either  side  of 
the  liver. 

I witnessed  some  of  the  Royal  processions, 
both  by  land  and  on  the  river  ; the  former  are 
curious  from  the  quaint  old  dresses  that  are 
intermingled  with  the  modern  uniforms  of  the 
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naval  and  military  forces  ; the  water  fetes  are 
fascinating  from  the  many  long  canoes  that 
take  part  in  the  display,  and  which  are  pro- 
pelled by  some  seventy  men,  whose  gilt 
paddle  blades  glisten  in  the  sun.  The  whole 
scene  is  one  of  gorgeousness  and  splendour. 
The  King,  with  his  crown  on  and  in  his  robes 
of  State,  sits  on  a high  throne  under  a golden 

< • >py  in  the  largest  canoe.  At  night,  too, 
the  river  illuminations  are  like  a fairy  scene, 
and  at  all  events  in  one  respect  differ  from  our 

Palace  displays,  as  some  of  the  fire- 
works in  Siam  are  musical. 

nt  a pleasant  fortnight  in  Bangkok,  and 
was  received  courteously  by  the  King.  Though 
tin*  Europeans  there  affect  some  indifference 
if  not  contempt  for  all  that  is  to  be  seen  in 
i'.an^kok,  to  the  ordinary  traveller  there  is 
m ; h for  him  of  interest  in  the  manner  of  life 

< f the  people.  It  maybe  some  consolation  for 
those  who  in  this  country  deplore  the  de- 
generacy of  our  times,  as  marked  by  strikes 
and  the  difficulty  of  getting  good  servants,  to 
k:  \v  that  in  Bangkok  a row  of  houses  have 
1 ng  remained  in  an  unfinished  state  owing  to 
1 strike  of  the  Chinese,  and  that  the  second  is 
a grievance  which  is  constantly  aired. 

I left  Bangkok  in  the  Chow  Phya , a stern- 
wheeled  steamer,  owned  by  a British  Com- 
pany. which  runs,  so  long  as  there  is  sufficient 
water  in  the  river,  as  far  as  Paknam  Po.  The 
river  bank  was  fringed  with  bamboos,  and 
amid  them  houses,  or  rather  huts,  now  and 
again  showed  themselves.  At  the  back  of 
these  houses  are  extensive  paddy  plains. 
Teak  and  paddy  are  the  two  great  articles  of 
Siamese  trade;  and,  for  either  of  these,  a dry 

1 on  like  the  one  they  had  last  year  means 
'■rious  loss.  The  dryness  affects  the  teak,  in 
that  the  logs  cannot  be  floated  out  of  the 
forest  down  the  creeks  ; and  even  in  the  river 
the  shallows  are  so  numerous  that  the  cost  is 
* normously  increased  by  the  labour  of  working 
After  the  first  two  days,  the 
wa  constantly  grounding.  Then 
rild  > ne  of  confusion.  The  steamer 
y > by  towing  up  empty  rice-boats  ; 
rn,  in  four  lines,  with  perhaps 
from  four  or  five  boats  in  each. 

As  soon,  then,  as  there  is  a sudden  check, 
en  rounding  a sharp  bend  of  the  river,  the 
b ”s  flash  and  grind  up  against  one  another, 
nr  against  the  bank,  the  family  on  each  boat 
. and  jump  on  to  the  roof,  made 
mboo  and  plantain  leaf,  endeavouring  to 
danger  of  being  swamped  and 

crushed. 


We  took  four  days  to  reach  Paknam  Po,  the 
river  banks  being  monotonously  flat  all  the 
way.  I here  changed  into  a boat  provided 
for  me  by  the  Chinese  agent  of  the  Borneo 
Company.  I took  charge  for  him  of  some 
money  that  was  needed  by  other  agencies  up 
the  river ; nor  was  he  sorry  to  be  quit  of  it, 
being  always  fearful  of  being  robbed.  As  a 
matter  of  fact,  robberies  occur  only  between 
the  natives,  and  an  attack  on  a European  is 
unheard  of.  This  Chinaman  described  the 
people  as  very  apathetic  and  indifferent  as  to 
who  their  rulers  might  be.  Their  only  dread 
is  of  compulsory  service,  to  which,  in  addition 
to  a regular  annual  amount,  they  are  always 
liable  to  be  called  on  to  do.  One  instance 
was  related  to  me  of  how  a certain  town  was 
named  to  supply  men  for  military  purposes, 
but  the  people  heard  of  this,  and  the  whole 
male  population  discreetly  vanished  into  the 
jungle. 

When  a prince  is  on  his  travels,  every  dis- 
trict through  which  he  passes  is  called  on  to 
supply  him  with  food  and  transport,  and  it  is 
not  uncommon  if  the  news  gets  wind  for  the 
owners  of  boats  to  request  a European  to  take 
temporary  charge  of  them.  Much  as  the 
people  dislike  this  system,  they  evince  no 
desire  of  working  for  themselves.  This  is  to 
be  partly  accounted  for  by  the  impossibility  of 
their  retaining  money  in  their  own  possession, 
if  once  it  becomes  known  that  they  have  any 
laid  by — for  the  practice  of  farming  the  taxes 
naturally  results  in  great  oppression — and 
partly  because  the  ease  of  living  renders  them 
careless  as  to  the  future. 

When  I was  ascending  the  Meping,  I ex- 
perienced the  greatest  difficulty  in  obtaining 
boatmen,  despite  the  liberal  pay,  and  the  fact 
that  they  might  otherwise  at  any  moment  be 
called  upon  to  work  for  some  chief  without 
reward.  On  one  occasion  a traveller  to  Chieng- 
mai  found  that  the  crew  whom  he  had  engaged 
had  paid  substitutes  to  do  their  work,  while 
the  latter  in  their  turn  hired  others  ; and  thus 
packed  away  in  one  small  boat  were  three 
crews,  one  of  whom  alone  worked.  The  boats 
are  covered  in,  and  can  be  made  very  comfort- 
able. A crew  is  usually  composed  of  four 
men.  They  punt  the  boat,  pressing  the 
bamboo  pole  into  the  hollow  of  the  shoulder, 
with  their  bodies  bent  double.  The  men 
are  almost  always  Laos,  and  are  capital 
workers  when  once  they  start.  They  are 
all  tattooed  about  the  middle,  and  often 
dispense  with  garments  altogether.  These 
tattoo  marks  are  beautifully  executed,  and  by 
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these  markings,  the  Laos  to  the  west  of  the 
Mekong  acquire  the  title  of  “ black -bellied,” 
those  of  Luang  Prabang,  who  are  only  now 
beginning  to  adopt  the  custom,  have  hitherto 
been  known  as  “ white-bellied.”  They  have 
no  hair  on  the  face,  unless  it  be  a moustache 
Tesembling  a scraggy  tooth-brush,  and  their 
heads  are  shaven  except  on  the  crown,  where 
the  hair  bristles  straight  up  as  if  astonished  at 
the  extraordinary  countenance  below  it.  Cheap 
German  looking-glasses  beguile  a great  part 
of  their  time,  as  they  gaze  at  their  faces  and 
carefully  search  for  any  hairs  showing  where 
they  should  not  be.  The  men  are  amphibious, 
tumbling  out  of  the  boat  on  the  smallest 
provocation.  It  was  interesting  to  see 
raftsmen  bringing  down  teak  rafts.  On  a 
high  scaffolding  a man  would  watch  for  any 
shallows  or  obstructions,  and  give  orders 
accordingly  to  the  others.  Some  would  be 
poling ; but  one  man  in  the  water  behind, 
with  a pole  attached  to  the  raft  by  a long  rope, 
would,  as  soon  as  a particular  direction  were 
pointed  out,  swim  off,  and  then  planting  the 
pole  firmly  into  the  river-bed,  the  rope  would 
gradually  tauten  and  the  raft  swing  round  on 
this  extemporised  pivot. 

At  Raheng  I paid  a visit  to  the  Governor, 
but  the  interpreter  not  turning  up  our  conver- 
sation was  strictly  limited ; however  he  re- 
turned the  visit  in  the  afternoon  under  more 
favourable  circumstances,  bringing  with  him  a 
present  of  a pig  and  chickens.  Though  I was 
only  staying  at  the  other  end  of  the  town  or 
rather  long  straggling  village,  he  had  never 
before  been  such  a distance.  The  main  street 
was  difficult  to  ride  through  without  one’s  feet 
damaging  the  eggs  or  other  commodities  ex- 
posed for  sale  in  the  shops,  whilst  overhead 
bamboo  shutters  to  keep  off  the  sun  gave  un- 
pleasant knocks  on  the  head. 

I continued  my  journey  up  to  Chiengmai,  and 
on  the  third  day  was  making  slow  progress  up 
the  rapids.  The  delay  was  compensated  for 
by  the  fine  scenery  ; rocky  cliffs  of  great  height 
bordered  the  river,  and  every  niche  where  a 
tree  could  find  place  for  its  roots  was  filled  by 
some  specimen  of  forest  life.  The  worse 
rapids  had  to  be  surmounted  by  towing,  at 
which  all  assisted.  My  own  dress  was  adapted 
for  getting  wet,  as  it  only  consisted  of  a shirt 
and  a short  native  skirt  or  sarong,  and  no  boots 
or  socks.  Once  the  rapids  passed,  the  villages 
became  again  more  frequent ; in  some  of  them 
were  deliciously  sweet  smelling  flowers.  There 
is  an  ingenious  water-wheel  used  for  irrigation 
purposes,  and  as  it  turns,  instead  of  making 


a creaking  noise,  low  melodious  sounds  are 
produced.  The  blades  of  the  water-wheel  are 
fashioned  out  of  split  bamboo,  set  at  such  an 
angle  that  they  hold  the  water  caught  in 
going  round  till  they  reach  the  highest  point 
of  the  circle,  when  the  water  empties  itself 
into  another  bamboo  projecting  from  the  bank, 
thence  it  is  conveyed  and  distributed  wherever 
required. 

After  nearly  a three  weeks’ journey  I reached 
Chiengmai,  the  capital  of  the  Laos  country. 
Its  population  is  put  at  20,000,  but  I consider 
that  a very  high  estimate.  The  inner  town  is 
surrounded  by  a high  wall,  in  which  are 
temples  and  houses  with  large  compounds. 
The  market  is  most  varied,  and  the  Laos 
graceful  and  charming  to  look  at.  Their 
dress  consists  of  a longish  petticoat  with 
many  horizontal  stripes  of  different  colours,  a 
yellow  shawl  is  thrown  gracefully  over  the 
bust,  and  their  hair,  done  up  in  a knot,  is 
usually  decorated  with  flowers.  The  Ameri- 
can missionaries,  who  have  established  them- 
selves here,  enforce  upon  any  converts 
they  may  make  the  wearing  of  tight- 
fitting  white  jackets.  The  effect  is  most 
ungraceful ; and,  if  the  senses  are  exercised 
in  any  way,  I am  sure  it  is  not  in  the 
one  desired.  The  people  are  themselves 
most  modest,  and  this  act  of  Mrs.  Grundyism 
can  only  be  to  create  in  the  mind  suggestions 
which  had  no  existence  before.  A new  wooden 
bridge  connects  the  two  banks,  but  it  was  a 
matter  of  debate  whether  it  would  stand  the 
floods,  with  teak  logs  crushing  up  against  it. 
This  is  one  of  the  very  few  bridges  in  the 
country.  It  is  lamentable  to  see,  both  for  the 
interests  of  the  country  and  for  the  travellers’ 
comfort,  how  the  so-called  trade  routes  are  the 
veriest  tracks  in  the  jungle,  made  yet  more 
difficult  by  the  deepest  muddy  holes,  boulders, 
fallen  timber,  and  any  other  conceivable 
obstacle. 

The  Chief  of  Chiengmai  gave  me  a repre- 
sentation of  one  of  the  Laos  plays,  followed  by 
some  of  the  national  war  dances.  The  per- 
formers are,  in  every  case,  women,  and  of  his 
harem.  They  don’t  speak,  but  only  act  by 
gestures.  This  is  chiefly  done  by  the  working 
of  the  wrists  and  hands.  Their  dresses  are 
magnificent.  The  band  do  the  chorus,  and 
tell,  or,  more  strictly  speaking,  relate  the 
story.  The  musical  instruments  are  very 
varied,  those  fashioned  of  strips  of  bamboo, 
stretched  across  a wooden  framework,  being, 
in  my  opinion,  most  silvery  - toned  and 
melodious.  After  a feast,  I finished  up  the 
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evening  by  playing  a game  of  cards  called 
“pok,”  something  of  the  nature  of  vingt- 
et-un.  Some  of  the  wives  played,  and 
apparently  any  of  the  public  who  liked  to 
could  join  in.  The  faces  of  the  natives  whilst 
playing  were  a study  of  immobility. 

Some  description  of  the  political  position  of 
the  country  would  not  be  out  of  place,  for 
Great  Britain,  of  all  European  powers,  has  by 
far  the  largest  interests  at  stake  in  Siam.  She 
carries  on  the  bulk  of  the  trade  in  Bangkok ; 
and  hitherto  at  Chiengmai  the  only  firm  that 
has  an  agency  there  is  the  Borneo  Company. 
Moreover,  there  are  thousands  of  British 
subjects  in  the  country.  In  Siam  proper  there 
are  Malays,  Chinese,  and  Hindoos ; in  Laos 
there  are  Burmese  and  Shans.  These  alto- 
gether number  several  thousands,  and  it  is  for 
their  protection  that  we  have  a consul  at 
Chiengmai,  who,  by  treaty,  has  partial  powers 
of  jurisdiction  in  cases  in  which  they  are  con- 
cerned, though  it  is  a matter  for  regret  that  he 
has  not  equal  powers  as  the  consul  at  Bangkok. 
Our  frontiers,  which  have  been  extended  by 
our  now  holding  all  the  old  kingdom  of  Burma, 
are  in  course  of  arrangement  with  Siam  ; in 
fact,  except  for  a comparatively  small  distance 
on  the  north,  they  have  been  practically 
agreed  to.  Laos  territory  used  to  merely  own 
the  suzerainty  of  Siam,  but  the  latter  is  now 
imposing  her  authority  to  a much  greater 
degree,  not  entirely  to  the  satisfaction  of  the 
Laos.  No  doubt,  however,  Siam  is  wise  to  try 
and  consolidate  her  tributary  States.  The 
French  idea  is  to  retrieve  in  Indo-China 
another  India.  Consequently  every  year  sees 
them  pushing  on  from  Tonquin  and  the  Annan 
coast.  The  very  least  they  seek  is  the  Mekong 
as  a frontier,  and  for  this  no  other  authority 
need  be  quoted  than  that  of  M.  Ribot,  the 
Foreign  Affairs,  who  recently  made 
- ntto  that  effect  in  the  Chamber.  The 
mor-General  of  Tonquin,  M.  de 
an,  in  his  work  on  Indo-China,  con- 
siders the  watershed  between  the  Mekong  and 
as  the  proper  frontier.  There 
slightest  validity  whatsoever  in 
■ ms,  but  every  year  sees  fresh 
mg  sent  out  for  purposes  of 
survey,  commerce,  or  any  possible  excuse. 
The  Mekong  has  been  ascended  last  year  by 
far  as  the  first  rapid,  and  its  use- 
a waterway  has  been  fairly  proved, 
will  not  deter  the  French  from  includ- 
it;g  Luang  Prabang  as  a possession,  nor 
is  it  likely  that  any  opposition  would 
be  offered,  though  there  was  a talk  of  the 


Siamese  venturing  to  offer  fight.  It  may  be 
well  asked  what  the  French  expect  to  gain,  as 
the  “hinterland”  of  the  Annam  coast  to 
the  Mekong  is  decidedly  of  a poor  nature, 
unless  it  has  mineral  wealth.  The  answer, 
then,  is  that  they  expect  to  be  able  to  put 
goods  into  Chiengmai,  by  way  of  the  Black 
River,  cheaper  than  the  British  can  from 
Bangkok,  or  the  Pan thay  traders  from  Burma. 
The  idea  is  ludicrous,  but  that  was  the  way  in 
which  the  French  accounted  to  me  for  their 
policy ; if  it  is  not  that,  they  must  have  other 
and  grander  intentions. 

To  resume  my  personal  narrative.  Mr. 
Archer  was  about  to  take  charge  of  a frontier 
survey  mission,  and  I took  advantage  of  his 
kindness  to  travel  with  him.  I had  to  secure 
the  services  of  a party  of  Panthays  and  their 
mules  to  take  my  baggage.  These  Panthays 
are  Chinamen  who  had  been  driven  out  of 
Yunnan  for  rebellion,  some  few  years  ago, 
and  had  settled  in  Burma,  carrying  on  trade, 
in  the  dry  season,  by  caravan.  They  were 
fine  tall  men,  and  hardy.  The  way  of  load- 
ing their  mules  is  peculiar ; the  baggage  is 
strapped  rigidly  with  long  leather  thongs  on 
to  a tree  or  trestle,  and  must  be  so  adjusted 
that  the  weight  on  either  side  is  equal.  This 
is  then  lifted  up  by  two  men  and  placed  on  a 
pad  on  the  mule’s  back,  without  any  further 
fastening,  and  keeps  its  place  by  balance. 
This  is  the  reason  why  the  weights  on  either 
side  must  be  carefully  adjusted.  After  several 
trifling  contretemps , we  left  Chiengmai  on 
December  ioth,  1890,  and,  in  eight  days, 
reached  Meung  Tuen.  The  country  we  went 
through  was  perpetual  jungle,  except  on  the 
rare  occasion  of  passing  through  the  paddy  or 
rice  fields  of  some  village.  If  there  were  the 
population  to  work  it,  the  area  of  cultivation 
might  be  vastly  increased,  and,  from  the  dense 
wood  on  the  hills,  it  may  be  imagined  that  the 
whole  of  the  country  might  be  rendered  pro- 
ductive. We  saw  a certain  amount  of  teak, 
but  this,  wherever  it  can  be  worked  to  a profit, 
is  fast  disappearing  before  the  axe  of  the  Bur- 
mese forester,  and  there  are  no  attempts  at  re- 
planting. 

At  Meung  Tuen  the  escort  and  survey 
officials  joined  us  from  Burma ; they  had 
been  suffering  a good  deal  from  fever.  We 
were  now  a large  party,  as  there  was  a 
Siamese  representative  and  his  escort.  Sub- 
sequently, we  were  joined  by  a Laos  Com- 
missioner, and  also  a representative  from 
Kyangtou,  one  of  the  Shan  States. 

Our  course  lay  eastwards,  over  the  divide 
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between  the  Salween  and  Mekong  water- 
systems.  As  often  as  not  the  route  took  us 
up  the  bed  of  some  stream,  overhung  by 
creepers,  wild  plantains,  and  the  general 
wide  luxuriance  of  tropical  growth.  Tiger 
and  deer  were  plentiful,  also  monkeys.  Birds 
might  be  heard  flying  away,  but  all  animal 
life,  from  the  density  of  the  jungle,  was  rarely 
seen. 

In  three  days  we  reached  Meung  Sat ; the 
greatest  elevation  we  had  been  over  was  about 
3,300  feet,  the  altitude  of  the  cultivated  valleys 
being  usually  about  2,200  feet. 

Meung  Sat  is  a very  small  village,  The  plain 
is  extensive.  The  Mekhok,  a fine  river  some 
60  yards  broad,  flows  on  the  eastern  side.  The 
cold  mists  in  the  morning  made  us  shiver,  the 
thermometer  registering  440.  This  does  not 
sound  chilly,  but  the  change  after  the  heat  of 
the  day,  when  it  was  88°  or  90°,  was  trying. 

The  Musea  tribe,  who  live  on  the  hills, 
occasionally  visited  us,  anxious  to  see  the 
“ lords  of  gold  and  silver.”  They  live  in  the 
most  secluded  parts  of  the  mountains,  never 
allowing  a stranger  to  approach  their  villages 
if  they  can  help  it.  Otherwise  they  are  nice, 
open-faced,  little  people,  extremely  expert  with 
the  cross-bow  and  arrow.  They  carry  some  of 
the  latter  poisoned  in  case  of  any  danger.  In 
every  party  of  these  people  I came  across,  one 
or  t;vo  of  the  number  carried  musical  instru- 
ments in  the  form  of  a hollow  gourd,  in  which 
are  five  bamboos  ; holes  are  pierced  for  notes. 
The  music  is  soft,  but  melancholy.  Our 
further  route  lay  down  the  left  or  opposite 
bank  of  the  Mekhok,  and  on  January  1st  we 
reached  the  village  of  Na  Mon,  which  no  white 
man  had  previously  visited. 

The  antagonism  of  interests  for  the  last 
decade  has  made  the  neighbourhood  by  no 
means  safe.  The  outpost  villages  on  either 
side  were  inhabited  by  men  whom  a sense  of 
constant  danger  had  made  somewhat  callous 
to  the  right  of  property.  There  was  conse- 
quently nothing  but  an  ill-defined  foot-track 
and  even  this  had  been  unused  for  a year  after 
the  burning  of  Meung  - Yon  and  Wying  Che 
villages  by  the  Siamese  last  year.  We  had, 
therefore,  to  cut,  and  in  a good  many  places  to 
dig,  our  own  road,  for  not  far  short  of  a 
hundred  miles  in  all,  extending  on  either  side 
of  Wying  Che.  This  resulted  in  a very  serious 
loss  of  time,  but  as  a compensation  it  induced 
the  former  inhabitants  of  the  destroyed  villages 
to  return  and  rebuild  their  old  houses,  so  that 
the  line  is  now  likely  to  be  kept  open.  From  a 
distance  of  about  twelve  miles  below  the  town 


of  Maingthat,  as  far  as  Ta  Ton,  the  Namkbk 
runs  in  a narrow  channel  between  hills,  and  the 
stream  is  rendered  quite  unnavigable  by 
constant  rapids,  of  which  the  chief  is  Kyeng 
Hao  Wyen.  This  is  the  point  at  which  the 
Siamese  claim  that  their  frontier  crosses  the 
Namkbk. 

Phya  Pap,  the  celebrated  rebel  against 
Chiengmai,  was  the  immediate  cause  of  the 
destruction  of  the  Viang-Ke  group  of  villages. 
After  the  failure  of  his  projected  rising  at 
Chiengmai,  he  proceeded  to  Kyangton,  where, 
attracting  to  himself  some  of  the  floating  bad 
characters  who  are  scattered  about  the  Shan 
State,  he  marched  south,  and  occupied  Meung 
Fang.  The  Chief  of  Meung  Fang  was  himself 
engaged  on  a questionable  enterprise  against 
a State  whose  destiny,  whether  to  be  under 
our  protection  or  that  of  Siam,  had  not  been 
decided  ; but  he  quickly  returned  to  his 
capital,  and,  driving  out  Phya  Pap,  pursued 
him  across  the  Men  Kok,  and,  on  the  ground 
that  the  Shan  villages  on  the  north  bank  had 
given  assistance  to  the  rebels,  burnt  them  ; 
hence  the  general  devastation.  The  mission 
was  running  short  of  supplies,  so  I,  with  a 
large  detachment  of  mules,  went  off  to  Meung 
Fang  to  try  to  get  provisions.  The  Chief  was, 
in  consequence  of  his  former  conduct,  greatly 
afraid  of  us,  and  tried  to  keep  away ; but  I 
routed  him  out,  and  got  him  to  give  orders 
that  rice,  chickens,  &c.,  might  be  sold,  for, 
without  his  permission,  the  people  did  not 
venture  to  trade  with  us.  The  plain  of 
Meung  Fang  is  a rich  possession,  and  of 
great  extent. 

On  my  return  to  Viang-Ke,  we  were  further 
detained  by  the  non-arrival  of  Mr.  Kennedy, 
who  had  met  with  some  difficulties  with  the 
hill  tribes  whilst  foraging.  At  length,  to  the 
relief  of  our  anxiety,  he  returned,  and  we 
travelled  in  a north-easterly  direction  to  Ban 
Meh  Chan. 

The  country,  including  the  site  of  the  old 
and  large  town  of  Viang-Ke,  is  covered  with 
impassable  cane-brake.  The  number  of  tigers 
is,  therefore,  very  great ; and,  until  we  left  the 
Namkdk,  there  were  alarms  in  the  mule  and 
bullock  camp  every  night,  and  sometimes 
several  times  in  the  same  night.  No  mules 
were  taken,  but  several  bullocks  were  carried 
off.  The  density  of  the  jungle  secured  the 
safety  of  the  tigers.  From  Meungngam,  the 
road  leads  gradually  up  to  a double  ridge, 
the  highest  of  which  is  2,750  feet  above 
the  sea-level.  The  ascent  and  descent  are 
very  gradual,  and  the  roads,  under  ordinary 
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circumstances,  and  with  regular  traffic,  would 
be  very  easy.  It  had,  however,  been  almost 
totally  disused  for  many  months,  with  the  result 
that  we  marched  mostly  along  stream  beds, 
and  by-paths,  cleared  for  us  by  working 
parties,  through  interminable  stretches  of  giant 
bamboo.  At  length  we  entered  the  western 
fringe  of  the  great  Chieng  Sen  plain;  but, 
although  there  were  abundant  signs  of  former 
cultivation,  no  inhabitants  were  met  with  until 
we  reached  the  Laos  villages  round  about  Ban 
Meh  Chan.  Just  under  the  hills,  at  Pung  Pen, 
there  is  an  extensive  area  of  hot  springs. 
There  is  a considerable  deposit  of  sulphur, 
and  the  air  was  heavy  with  the  smell  of  sul- 
phuretted hydrogen.  The  water  bubbled  out 
from  fissures  of  a reef  of  rock,  and  in  at  least 
one  place  spurted  out  in  a spray  to  a distance 
of  two  feet.  We  had  no  apparatus  for  testing 
the  temperature,  but  it  seemed  to  be  very  close 
on  boiling  point,  and,  in  the  early  morning, 
heavy  masses  of  steam  rose  from  the  marsh 
formed  below  the  springs.  A still  more 
angular  circumstance  was  the  existence  of 
similar  springs  of  hot  water  in  the  bed  of  the 
Me  Chan,  which  flows  a short  distance  to  the 
south.  The  stream  is  quite  deep  enough  to 
suggest  a bath,  and  the  springs  in  its  bed  are 
quite  hot  enough  to  the  bare  feet  to  cause  the 
bather  to  jump. 

Our  route  lay  under  the  abrupt  precipitous 
ridges,  which  marks  the  western  boundary  of 
Chieng  Sen.  Kyaington  villages  have  crept 
down  under  this  range,  and  are  stationed  on 
the  upper  waters  of  nearly  all  the  rivers  here, 
svn  as  the  Me  Sair.  Close  to  the 
-»urces  of  the  Meh  Tham,  which  flows  out  of  a 
< avern  at  the  foot  of  a sheer  cliff,  are  two  fine 
caves  high  up  in  the  face  of  the  precipice; 
in  .idc  both  are  shrines,  pagodas,  and  images, 
which  seem  now-a-days  to  attract  few  wor- 
bhippers. 

i k we  were  again  in  the  Shan 
the  plain  which  we  had  been  travers- 
::u;  formed  the  principal  point  of  inquiry  for 
ion*  and  from  the  want  of  any 
•ur  .n^  natural  feature  it  will  be  hard  to  define 
the  boundary. 

tp  ■■nter  Tonquin  through  the 
SibopDg  Pana,  a route  which  no  European  had 
hitherto  travelled,  I with  great  regret  bid  fare- 
, f 1 he  Commission  to  go  on 
alone . I his  was  by  no  means  agreeable  to  my 
M.  who  were  afraid  of  going  into  a new 
However  extea  pay  tempted  them, 
Mid  1 left  on  February  1st. 

On  the  way  to  Chieng  Lap,  we  passed  by 


Meung  Len,  21  \ miles  distant  from  Hongliik, 
on  the  north  side  of  the  stream  named  after  it, 
and  in  the  centre  of  a very  fine  plain.  It  was 
the  largest  and  most  flourishing  place  I had 
seen  in  the  Shan  States. 

There  are  some  fine  brick  monasteries,  and 
I saw  a man  smelting  and  working  silver, 
amid  the  houses  that  form  the  apology  for  a 
street,  a woman  working  primitive  bellows, 
made  of  two  bamboos,  and  a feathered  piston. 
The  Nam  Zen  is  just  fordable,  and  no  more,  at 
this  time  of  the  year,  when  it  is  at  its  lowest. 

It  was  a little  below  Chieng  Lap  that 
Gamier,  in  ascending  the  Mekong,  had  to 
forsake  his  boats  and  contiuue  his  journey  by 
land  along  the  right  bank.  Even  here,  some 
1,500  miles  from  its  mouth,  the  Mekong  is  a 
noble  river.  The  natural  bed  would  be  about 
600  yards  wide,  but  where  I crossed  it  was  not 
more  than  80  to  100  yards,  very  deep,  and 
flowing  between  jagged  rocks  that  protruded 
out  of  the  sandy  channel.  A raft  was  fashioned 
out  of  two  canoes  and  a bamboo  platform  to 
ferry  over  me  and  my  belongings.  This  was 
not  done,  however,  before  some  tapers  had 
been  burnt  to  propitiate  the  devils,  and  a 
sacrifice  of  rice,  nuts,  and  a rupee  offered  up 
on  the  rocks.  I was  unaware  of  the  ceremony 
till  it  was  too  late  to  see  it.  The  eastern  or 
left  bank  of  the  river  is  Chieng  Kheng  territory. 
We  had  to  descend  it  for  some  six  miles, 
marching  over  the  burning  sands  of  the  broad 
river-bed. 

Here  the  Nam  Ma  flows  in,  and  during  the 
rains  its  current  is  so  violent,  and  the  volume 
of  water  so  great,  that  the  passage  of  the 
Mekong  by  travellers  going  either  east  or  west 
has  to  be  made  below  the  mouth  of  the  Nam 
Ma.  On  a high  bank  in  the  angle,  formed  by 
the  bend  of  the  Mekong,  is  the  site  of  the 
ancient  city  of  Viang  Kok.  As  usual,  no  sort 
of  idea  could  be  obtained  when  this  city  ceased 
to  exist.  The  ramp  and  the  moat  could  still 
be  traced,  though  choked  with  jungle;  and 
the  place  must  have  been  of  considerable  size, 
and  commanding,  as  it  does,  two  reaches  from 
the  one  front,  must  have  been  of  some  strength. 
The  whole  country  from  here  to  the  neighbour- 
hood of  Meung  Long  is  deserted,  and  the 
land  itself  so  nearly  flat,  with  only  very  gentle 
undulations,  that  practically  the  whole  area 
could  be  brought  under  cultivation  by  irriga- 
tion from  the  Nam  Ma,  the  Nam  On,  and  the 
Nam  An.  Meung  Long  lies  in  a flat  valley, 
or,  rather,  a strath,  along  the  banks  of  the 
Nam  Ma.  It  is  the  beginning  of  the  long 
plain,  as  it  might  be  almost  termed,  which 
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runs  up  to  Meung  Sing,  and  past  it,  on  to 
Meung  Phong,  is  Chieng  Hung  territory.  It 
varies  in  width  from  a mile  or  two  at 
Meung  Long  and  Meung  Kang,  to  five 
or  six  at  Meung  Sing,  and  eight  to  ten  at 
Meung  Phong.  Each  of  these  townships  is 
separated  from  its  neighbours  by  gently  sloping 
ridges  from  ioo  to  200  feet  high  and  covered 
with  dense  forest.  Otherwise  the  plain  is  un- 
broken, and  the  existing  clearing  for  paddy 
•cultivation  might  be  enormously  extended  with- 
out any  other  labour  than  that  of  clearing  the 
jungle.  To  the  west  a high  range  growing 
steadily  higher  northwards  separates  the  strip 
of  plain  land  from  the  Mekong,  and  to  the  east 
hills  tower  up  to  heights  of  6,000  or  7,000  feet, 
shutting  off  the  Siamese  territory  so  com- 
pletely that  there  is  absolutely  no  regular 
•communication  except  perhaps  toilsome  tracks 
from  one  village  to  the  other.  The  gradual 
resettlement  of  the  Trans-Mekong  country 
drew  the  chief  town  eastward  to  the  ancient 
town  of  Kyang  Kheng  on  the  left  bank  of  the 
river,  and  from  there  the  present  Chief  on  his 
accession  moved  further  eastwards  to  Meung 
Sing,  no  doubt  as  a precautionary  measure 
against  possible  attacks  from  Kyangton. 
Chieng  Kheing  is  by  rights  tributary  to 
Kyangton,  but  the  Sawbwa  of  the  former  was 
offended  that  his  nephew  should  have  been 
made  chief  of  the  latter  State,  and  at  our 
recognition  of  his  nephew’s  claims.  In  his 
anger  he  had  placed  himself  under  the  pro- 
tection of  the  Siamese  State  of  Nan.  As 
Kyangton  was  one  of  our  protected  Shan 
States,  I could  not  be  sure  what  reception  the 
Sawbwa  of  Chieng  Kheng  might  give  me,  no 
European  having  ever  visited  the  place.  I, 
therefore,  advanced  with  caution,  and  sent  on 
my  two  interpreters  to  ask  for  camping  ground  : 
my  whole  party  only  numbered  eight  persons. 
.Everything  passed  off  satisfactorily,  and  I 
paid  a visit  to  the  Chief,  a kind,  portly  old 
gentleman,  and  most  anxious  now  to  return  to 
his  proper  allegiance. 

Except  rice,  coffee,  opium,  and  a small 
amount  of  tea,  which  is  more  cultivated  as 
one  goes  north,  till  the  tea-gardens  of  Ibang 
are  reached,  there  is  no  produce  of  any  value 
in  the  State,  sugar-cane  and  tobacco  being 
only  grown  for  personal  consumption.  This, 
however,  is  only  because  the  land  has  not  its 
resources  developed,  and  requires  better  means 
of  communication.  Otherwise  it  is  decidedly 
fertile,  and,  I should  say,  has  a larger  popula- 
tion than  exists  in  adjoining  regions.  In  my 
opinion,  it  is  highly  important  that  our  Govern- 


ment should  not  shrink  from  accepting  the 
allegiance  of  this  State.  The  responsibility  is 
insignificant  compared  with  what  they  incurred 
when  they  took  on  Kyangton,  the  capital  of 
which,  under  favourable  circumstances,  is  a 
month’s  march  from  their  nearest  military  post. 
At  present,  the  frontier  rests  on  the  Mekong  ; 
and  a river  is  always  an  undesirable  frontier, 
more  especially  in  this  case,  when,  by  crossing 
over,  there  is  a mountain  range,  with  no  path 
fit  for  even  pack  animals  from  between  Meung 
Sai,  in  the  south,  till  north  of  the  parallel  of 
Chieng  Hung.  This  would  form  an  excellent 
line  of  demarcation  between  us  and  the  French, 
and  no  one  with  any  knowledge  of  that  country 
would  deny  that  the  day  must  come  when  we 
and  the  French  have  conterminous  frontiers, 
for  they  will  advance  till  they  meet  us.  More- 
over, we  should,  from  our  position,  be  giving 
moral  support  to  that  portion  of  Nan  lying  on 
the  east  bank  of  the  Mekong,  and  we  should 
ourselves  beholding  a commanding  position  in 
the  fertile  districts  of  the  upper  part  of  that 
river.  The  Government,  by  accepting  what  is 
offered  them,  would  acquire  what  I consider  to 
be  of  utmost  value  to  our  interests. 

I left  Meung  Phong,  one  of  the  towns  of 
the  Sibong  Pana,  held  to  be  the  richest  and 
most  fertile  region  in  northern  Indo-China, 
thence  on  to  Meung  La,  where,  finding  a due 
easterly  course  to  the  Black  river  was  impossible, 
I had  unwillingly  to  go  south-easterly  to  Meung 
Sai.  The  difficulty  of  obtaining  information 
was  very  wearying.  Descriptions  of  the  route 
were  never  reliable  for  more  than  two  days’ 
journey  ahead  at  the  most,  and  drawing  maps 
on  the  ground  was  the  only  method  at  getting 
an  idea  of  the  relative  distances  between 
places. 

We  were  disturbed  on  one  or  two  nights  by 
dacoits  taking  our  mules.  We  were,  however, 
always  successful  in  retrieving  them.  The 
people  generally  were  most  friendly,  and 
extremely  interested  in  all  my  possessions. 
When  it  happened  that  I camped  near  a 
village,  the  whole  population  turned  out  to 
gaze  in]wonderment  at  my  eating  with  a knife 
and  fork.  The  hill  tribes,  of  whom  there  are 
many  varieties,  are  timorous.  They  live  hardy 
lives,  wandering  about  as  the  soil  on  the  hill 
sides  becomes  exhausted  by  the  crops  of 
paddy. 

I passed  the  salt  wells  of  Baw  Hay  and  Baw- 
lun.  This  salt  forms  an  important  article  of 
commerce,  and  the  Panthay  caravans  load  up 
with  it  on  their  return  westward  journey.  The 
village  chief  endeavoured  to  prevent  my  visit- 
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ing  the  wells,  being  afraid  that  the  presiding 
spirit  would  be  annoyed  at  seeing  a stranger. 
They  themselves  never  venture  near  in  either 
folack  or  white  clothes. 

Here  the  hill  tribes  are  mostly  Yao  Yin. 
They  have  the  neatest  and  most  intelligent 
appearance  of  all  the  hill  people,  and  bear  a 
closer  resemblance  to  the  Yunnanese.  The 
women  have  a light  complexion,  and  wear  a 
loose  kind  of  Turkish  trousers  of  very  finely 
embroidered  silk,  a long  loose  coat,  and 
numerous  silver  ornaments.  On  ceremonial 
occasions,  they  wear  an  extraordinary  head- 
dress of  red  cloth  stretched  over  a stand  about 
six  inches  above  the  head,  and  about  two  feet 
Gong  and  one  broad. 

A monotonous  thumping  sound  attracted 
my  attention  to  a novel  rice-pounding  machine 
in  use  about  here.  Water  is  led  through 
bamboo  pipes  into  a hollow  cut  into  one  end 
of  the  rice-pounding  pestle,  which  I had 
hitherto  always  seen  worked  by  foot,  the 
pestle  then  rises  with  the  weight  of  water  at 
the  other  end,  the  water  is  automatically  dis- 
charged,  and  the  pestle  falls  back  and  pounds 
the  unhusked  paddy. 

At  Meung  Sai  I was  in  Luang  Prabang,  or 
Siamese  territory ; thence  the  hard  travelling 
began.  Pack  animals  never  go  beyond  Meung 
La.  I had  to  take  a path  along  the  crest  of 
the  hills  on  the  left  bank  of  the  Nam  Pak. 
Some  of  the  ascents  were,  I feared,  impossible 
for  loaded  animals,  and  the  narrowest  of 
tracks  on  precipitous  slopes,  often  blocked  by 
fallen  timber,  made  our  progress  slow,  though 
£ had  several  natives  cutting  a way.  When 
we  again  reached  the  Nam  Pak,  I put  the 
luggage  on  rafts  and  allowed  the  mules  to 
scramble  along  the  banks  as  best  they  could. 
My  mulemen  were  now  complaining  of  the 
hardships  of  the  road  till  on  March  4th  we 
reached  the  westernmost  French  port,  called 
Dien  Bien  Phu.  It  was  pleasant  to  see  once 
again  a European,  of  whom  there  were  three 
here,  and  a half  company  of  Annamite  troops. 
The  road  now  to  Lai  Chau  on  the  Black  River 
had  some  pretence  to  the  title  of  a road,  our 
•only  mishap  being  an  onslaught  of  tigers  on 
our  mules.  The  country  was  very  unhealthy, 
■and  though  the  soil  of  the  plains  is  undoubtedly 
fertile,  the  villages  look  poor.  But  then,  till 
recent  times,  the  country  has  always  been 
terribly  devastated  by  warfare.  The  Black 
jRiver  is  well  named,  as  it  flows  through  deep 
gorges.  Lai  Chau,  though  marked  with  big 
letters,  is  only  of  importance  as  a military 
post,  the  native  houses  numbering  some  half- 
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dozen.  Here  I left  my  retinue  and  mules, 
except  a faithful  Chinese  interpreter.  My 
voyage  was  now  in  a long,  uncomfortable, 
narrow  boat,  and  the  three  or  four  days  I spent 
in  reaching  Chobo  would  have  been  most 
monotonous  except  for  the  excitement  of 
shooting  the  rapids. 

Some  six  weeks  previous  to  my  arrival 
dacoits  had  attacked  Chobo,  three  Frenchmen 
had  been  killed,  and  the  place  burnt ; the  marks 
of  bloodshed  were  yet  visible.  It  was  now  re- 
occupied by  the  French  ; but  I had  to  take  an 
escort  for  my  further  journey.  At  Tuvu,  oppo- 
site to  the  curious  rocks  on  the  right  bank, 
called — from  their  resemblance  to  the  church 
— Les  Rochers  de  Notre  Dame,  great  excite- 
ment prevailed,  owing  to  a large  force  of  troops 
having  just  returned  from  a three  days’  success- 
ful encounter  with  the  dacoits,  or  “pirates,” 
as  styled  by  the  French.  The  pirates  had 
crossed  the  river,  and  had  been  heard  firing 
on  the  opposite  side.  The  hills  now  receded 
from  the  river,  and  in  every  direction  over  the 
flat  valley  fires  and  smoke  came  from  the 
burning  of  the  villages,  or  were  signals  by  the 
pirates. 

I re-embarked,  and  had  a sail  hoisted  on 
the  sampan,  the  ropes  of  which  were  merely 
the  bark  of  some  creeper  or  liane.  We  moored 
for  the  night  at  a military  post,  called  Les 
Mines  de  Cuvie ; but  warned  by  two  sampans 
bringing  up  ammunition  that  pirates  were 
about,  we  anchored  in  the  middle,  and  passed 
an  undisturbed  night. 

After  passing  the  massif  of  Mount  Bavi  on 
the  right,  the  delta  of  Tonquin  may  be  said  to 
commence.  Chinese  pagodas,  and  occasion- 
ally brick  buildings,  were  visible  amid  the 
numerous  villages.  The  junction  of  the  Black 
and  Red  rivers  is  a very  tame  piece  of  scenery. 
The  banks  are  low,  flat,  and  treeless,  and  the 
water  thick,  and  but  with  little  current. 

Vietri  is  a large  military  post  where  the 
great  Clear  River  joins  the  Red  River.  Here 
again  was  bustle  and  excitement,  as  a large 
body  of  troops  were  starting  to-morrow  in 
search  of  some  more  marauders. 

I continued  my  slow  and  monotonous  journey 
in  the  sampan,  with  the  boatmen  very  cross  at 
having  to  go  on  during  the  night,  and  the 
Annamite  sergeant  and  myself  having  to  spend 
the  night  in  urging  them  on.  Enlivened  by 
one  or  two  false  alarms  of  pirates,  we  reached 
Hanoi,  the  capital  of  Tonquin,  and  there  was 
a charm,  though  a sense  of  awkwardness,  in 
approaching  again  a place  boasting  anything 
of  Western  civilisation. 
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At  Hanoi  I may  be  said  to  have  finished 
my  journey.  The  town  has  no  great  interest 
to  a traveller ; its  development  has  been 
entirely  owing  to  the  large  official  population 
of  Frenchmen,  and  these  are  making  it  attrac- 
tive, but  its  situation  in  the  centre  of  the  delta 
does  not  permit  of  its  ever  being  very  charm- 
ing. A daily  steamer  took  me  to  Kaiphong, 
which  is  the  port  and  seat  of  commerce  of 
Tonquin. 

There  are  fine  warehouses,  but  nothing  in 
them.  The  Chinese  have  left  the  place.  Piracy 
flourishes  within  a mile  or  two  of  the  town,  and 
prevents  the  natives,  through  fear,  from  cultiva- 
ting the  soil.  Undoubtedly,  however,  the  delta 
is  rich  in  soil  and  in  minerals.  There  is  a seam 
of  coal  a little  way  to  the  north,  at  Hongay, 
169  feet  thick.  Unfortunately  the  French 
home  policy  has  retarded  the  development  of 
the  country. 

I visited,  in  a coasting  steamer,  the  different 
magnificent  harbours  on  the  Annam  coast. 
Rolling  green  hills,  that  look  as  if  they  would 
afford  excellent  pasturage,  embosom  fertile 
valleys.  The  coast,  like  the  delta,  is  healthy, 
a contrast  to  the  fever-stricken  mountains  of 
the  interior.  I landed  at  the  charming  town 
of  Saigon,  having  everywhere  met  with  the 
greatest  kindness  from  the  French  in  their  new 
possession. 

It  is  to  be  regretted  that  the  French  at  home 
don’t  give  a free  hand  to  those  in  Tonquin  to 
develop  the  country,  in  place  of  trying  to  keep 
it  as  a close  market  for  their  own  goods. 
Cochin  China  was  prosperous  because  of  free 
trade,  now  it  suffers  from  that  advantage  being 
taken  away.  Tonquin  has  never  had  the 
chance,  and  with  the  slow  influx  of  capital, 
the  resources  of  the  delta  remain  as  they  were 
before  the  arrival  of  the  French.  Every  kind 
of  restriction  is  placed  on  the  introduction  of 
f 'reign  capital,  to  the  detriment  of  the  country ; 
whilst  the  Government  monopoly  of  opium- 
growing, and  the  heavy  taxes  levied  on  the 
. combine  to  drive  them  to  piracy.  It 
id  that  the  French  in  the  possession 
would  gladly  see  all  this  altered;  the  fault 
rests  on  the  selfishness  of  those  at  home. 

DISCUSSION. 

BayLI  V.  K.C.S.I.,  said  every  one 
pn  ^ nt  must  have  been  highly  gratified  at  this  very  in- 
teresting paper,  giving  an  account  of  such  along  and 
• journey,  which  was  so  fully  illustrated  by 
beautiful  photographs.  Possibly  the  most  interesting 
part  of  the  paper  to  many,  and  that  on  which  there 


would  be  most  room  for  difference  of  opinion,  was 
that  which  dealt  with  the  frontier  question— as  to 
making  the  Mekong  our  boundary,  or  going  beyond 
it — but  that  was  one  which  could  not  be  discussed  in 
that  Society.  He  would  only  remind  the  Society 
that  the  rights  and  interests  of  Siam  had  to  be  con- 
sidered. Quite  apart  from  political  questions,  there 
were  many  other  points  connected  with  the  country 
on  which  he  was  sure  those  present  would  be  glad  to 
get  any  further  information  from  those  experts  who 
were  present,  the  principal  one  being,  perhaps,  the 
question  of  trade  routes.  Lord  Lamington  had  told 
them,  as  appeared  obvious  from  the  map,  that  trade 
from  Tonquin  could  not  be  expected  to  go  by  the 
Black  River  to  Chiengmai,  in  competition  with  the 
easier  routes  he  had  named ; but  there  were  many 
other  trade  questions,  which  would  be  of  interest  to 
everybody.  Not  long  ago  the  proposal  for  a railway, 
which  was  to  run  through  Siam  to  Yunnan,  from  the 
Gulf  of  Siam,  was  brought  forward,  and  a proposition- 
was  made  which  reminded  one  of  the  description  of 
charity,  in  which  A and  B met  together,  and  decided 
that  C should  be  relieved  at  the  expense  of  D.  In  this- 
case  the  projectors  and  chambers  of  commerce  decided 
that  the  trade  between  China  and  this  country  would 
be  relieved  by  having  a railway  to  Yunnan,  the 
guarantee  for  which  should  be  given  by  the  Indian 
taxpayer,  but  the  Indian  Government  did  not  see  it. 
in  that  light,  and  seemed  to  consider  that  if  the 
money  of  Indian  taxpayers  was  to  be  spent  on  a rail- 
way, it  would  be  better  to  have  it  in  a country  over 
which  they  had  some  control.  The  question  was- 
still  very  much  interesting  the  public  what  would  be 
the  best  line  of  railway  through  this  country,  but 
whatever  line  was  taken  it  must  in  some  way  strike 
the  Northern  Shan  States.  One  of  the  difficulties 
attending  the  study  of  Siamese  geography  was  the 
extraordinary  difference  in  the  spelling  of  names.  At 
one  time  Chiengmai  used  to  be  Zimme.  In  the- 
south  the  former  syllable  was  spelt  Chieng,  but  in 
other  maps  made  by  Indian  surveyors  it  was  Kieng. 
Probably  it  was  owing  to  a difference  of  pronuncia- 
tion, the  Siamese  pronouncing  it  soft  and  the  Shan 
States  hard.  Similarly  with  regard  to  the  river 
systems,  those  in  the  south  of  Siam  seemed  to  be 
called  Me,  as  Me-Kong,  but  higher  up  they  seemed 
to  be  called  Nan.  He  hoped  someone  with  personal 
knowledge  of  Siam  would  throw  light  on  these  points- 

Sir  Charles  Crosthwaite,  K.C.S.I.,  had  also 
listened  with  very  great  interest  to  Lord  Laming- 
ton’s  paper.  It  was  very  gratifying  to  those  who 
had  to  deal  with  these  questions  on  the  spot* 
from  an  official  point  of  view,  to  find  men  in 
Lord  Lamington’s  position  coming  out  and  visit, 
ing  these  countries,  and  giving  their  views  on 
them  from  an  entirely  independent  standpoint.  He 
hoped  many  others  would  follow  his  example,  and 
visit  the  great  countries  of  Burma  and  the  Shan 
States  which  had  fallen  under  our  administration.  The 
question  of  boundaries  must  be  left  to  those  who 
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were  responsible  for  dealing  with  it  ; but  there  was 
nothing  of  an  unpleasant  or  hostile  nature  at  present 
arising,  nor  need  there  be.  It  was  natural,  when  we 
were  occupied  in  annexing  Upper  Burma,  that 
there  should  be  some  little  disturbance  on  the 
frontiers  of  the  old  Burma  Empire,  and  that 
encroachments  should  take  place,  which  would  now 
be  settled  in  an  amicable  spirit.  It  was  a matter  of 
comparatively  little  importance  whether  these  coun- 
tries fell  under  our  power  or  under  the  friendly  power 
of  Siam.  The  real  question  was  who  was  to  get 
the  trade  with  them,  and  how  we  could  make  the  most 
of  them  so  as  to  find  fresh  markets  for  our  goods,  and 
also  employment  for  those  superflous  articles  of  the 
present  day,  our  boys.  This  was  a question  of  a 
great  deal  of  importance,  on  which  a great  deal  had 
been  written.  Everybody  who  had  looked  into  it 
knew  the  route  so  ably  advocated  by  Mr.  Colquhoun 
and  Mr.  Holt-Hallett  for  making  a railway  from 
Maulmain,  up  the  valley  of  the  Salween,  and  through 
Siamese  territory  to  the  Shan  States,  a line  which 
they  hoped  to  connect  with  another  railway  coming 
from  Bangkok.  Although  at  present  the  ques- 
tion of  the  route  was  still  open,  and  could 
not  be  decided,  because  sufficient  information 
had  not  yet  been  obtained,  he  ventured  to  think 
the  true  course  would  be  for  us  to  remain,  as 
far  as  possible,  within  our  own  territories,  and, 
therefore,  to  start  off  from  a point  on  the  Mandalay 
Railway,  and  take  a course  up  to  the  north-east  and 
through  the  Shan  States,  and  in  that  way  touch  the 
border  of  Yunnan  ; from  thence,  perhaps,  descending 
again,  and  dealing  with  the  countries  through  which 
Lord  Lamington  had  passed.  At  present  the 
surveys  were  incomplete.  He  hoped  that  those 
interested  in  the  trade  of  England  would  keep 
public  attention  to  this  point.  We  had  annexed 
the  country  of  Burma,  which  of  itself  was  of 
great  value,  but  its  real  importance  lay  in  the  fact 
that  it  might  become  the  high  road  of  our  trade  with 
China,  and  by  that  means,  with  a port  like  Rangoon 
and  a railway  running  up  to  the  Chinese  frontier, 
we  could  get  command  of  a new  field  for  English 
commerce.  If  those  who  had  the  leisure,  oppor- 
tunity, and  power  of  effecting  such  enterprises  would 
go  into  these  countries,  and  bring  their  influence  to 
bear  on  questions  of  this  kind,  much  good  would  be 
done. 

The  Chairman  then  invited  Mr.  Ridley,  the 
engineer  of  the  chief  line  from  Bangkok  to  Chieng- 
mai,  and  on  the  Chinese  frontier,  to  give  the  results 
of  his  observation. 

Mr.  Ridley  said  his  stay  in  Siam  was  of  very 
short  duration,  and,  owing  to  the  dryness  of  the 
season  the  steamer  by  which  he  travelled  stuck  in  the 
river,  and  he  was  not  able  to  learn  very  much. 
Altogether,  there  were  eighteen  engineers  engaged 
on  projecting  the  various  railways  shown  on  the  map, 
which  were  intended  to  go  up  towards  Luang- 


Prabang,  but  for  some  reason  the  Siamese  Govern- 
ment had  abandoned  part  of  it.  Possibly  one  or 
two  of  those  gentlemen  might  be  present,  and  if  so, 
would  be  able  to  give  more  information  than  he 
could.  The  total  length  of  the  line  from  Bangkok 
to  Chieng-sen  was  about  620  miles,  from  Sarraburrie 
to  Khorat  about  95  miles,  and  from  Bangkok  to 
Khorat  145  miles.  The  highest  summit  which  had  to 
be  passed  was  just  beyond  Zimme,  and  the  level 
of  the  line  there  would  be  3,173  feet  above  sea 
level.  The  height  of  the  range  was  much 
higher  than  that,  and  the  railway,  when  made, 
would  have  to  go  through  a tunnel  about  half 
the  length  of  the  Mont  Cenis,  or  nearly  four  and  a 
half  miles.  The  whole  of  the  time  the  engineers 
were  there,  the  reports  they  sent  home  fully  con- 
firmed what  had  been  said  in  the  paper  as  to  the 
very  peaceable  disposition  and  amiability  of  the 
Siamese.  At  first  they  were  rather  shy,  but  after  a 
short  time  they  found  that  the  engineers  were 
honestly  engaged,  not  intending  to  rob  them,  and 
they  had  no  trouble  whatever.  The  natives  used  to 
come  into  the  camp  and  bring  them  supplies  with 
great  readiness.  His  own  impression  was,  that  if 
the  projected  line  were  made,  it  would  be  very 
important  to  connect  it  with  Maulmain  and  British 
Burma,  but  it  was  not  easy  to  design  a railway 
across  a country  like  this,  where  the  jungle  was  so 
dense,  and,  in  some  places,  grew  from  15  to  25  feet 
high,  so  that  an  engineer  found  it  very  difficult  to 
select  a route.  A short  time  ago  the  Siamese 
Government  had  made  a contract  for  the  construc- 
tion of  part  of  the  main  line  from  Bangkok  to 
Aynthia,  and  for  the  branch  line  to  Khorat,  and  the 
first  sod  would  probably  be  cut  in  the  course  of  a few 
months. 

General  Michael,  C.S.I.,  said:— I have  really 
very  little  to  say  beyond  expressing  pleasure  at  hear- 
ing the  very  interesting  paper  which  Lord  Lamington 
has  read.  I should  not  have  ventured  to  speak  at  all 
but  for  one  sentence  in  it,  which  appeals  directly  to 
my  feelings  as  an  old  forest  officer.  It  is  this,  “ We 
saw  a certain  amount  of  teak,  but  this,  wherever  it 
can  be  worked  to  a profit,  is  fast  disappearing  before 
the  axe  of  the  Burmese  forester,  and  there  are  no 
attempts  at  replanting.”  I know  too  well  what  this 
means.  Cruel  waste  and  rapid  destruction  of  old  and 
young  trees  indiscriminately.  Lord  Lamington’s 
graphic  description  of  his  river  journey  recalls  vividly 
to  my  recollection  an  expedition  wffiich  I made,  more 
than  40  years  ago,  up  one  of  the  southern  Burmese 
rivers,  shortly  before  the  war  of  1851,  which  gave  us 
Rangoon  and  British  Burma.  I then  saw’  the  w’aste 
and  destruction  caused  by  the  uncontrolled  Burmese 
forester.  I had  been  sent  by  the  Madras  Government 
to  see  whether  I could  pick  up  hints  from  the 
Burmese  system  of  working  which  might  be  turned  to 
good  account  in  the  experimental  conservancy  work 
on  which  I was  then  engaged  in  the  Anamully  hills. 
If  England  or  the  Government  of  India  are  in  a 
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position  to  offer  advice  to  Siam,  the  importance  of 
preserving  their  forests  should  be  advocated.  The 
Siamese  have  an  example  close  at  hand,  in  the  effects 
of  good  forest  administration  in  British  Burma  and 
throughout  India. 

The  Chairman,  in  proposing  a vote  of  thanks  to 
Lord  Lamington,  said  he  should  like  to  refer  to  what 
had  fallen  from  General  Michael,  who  said  he  hoped 
that  the  question  of  re-foresting  the  lands  of  Siam 
would  be  brought  forward,  and  that  British  officers 
should  influence  that  country  in  the  direction  of 
re-foresting.  It  was  a great  satisfaction  to  him  to  be 
able  to  say  that  the  enlightened  ruler  of  Siam  was 
establishing  a forest  department  for  the  very  purpose 
of  doing  what  General  Michael  suggested.  He  felt  a 
strong  personal  interest  in  Siam  and  its  government, 
aud  without  touching  on  any  political  questions,  he 
must  say  he  was  very  glad  to  see  this  young  English 
statesman  so  alive  to  the  obligations  and  responsi- 
bilities which,  more  than  half  a century  ago,  England 
took  upon  herself  with  regard  to  this  kingdom  of 
Siam.  After  Bowring’s  treaty  with  Siam,  we  had 
been  in  constant  communication  on  both  political  and 
trading  matters  with  the  various  rulers  of  the  country, 
and  whilst  we  had  reaped  considerable  advantages 
from  that  treaty,  we  had  not  in  any  way  paid  for  it 
by  any  obligations  or  anxieties  of  our  own.  If  the 
question  of  boundary  was  to  be  settled  by  France  and 
ourselves,  he  trusted  the  obligation  and  duty  we  owed 
to  Siam  would  not  be  lost  sight  of.  In  1875,  when 
conducting  negotiations  in  Siam,  he  was  assured  by 
the  then  representative  of  France,  and  subsequently 
by  a dispatch  from  the  French  Government,  that  French 
influence  did  not  extend  in  the  direction  in  which  it 
was  now  going,  and  that  her  area  of  intervention  was 
entirely  confined  to  the  south-east  and  Lake  Cam- 
bodia ; and,  therefore,  whilst  certain  subjects  with 
reference  to  authority  in  the  Shan  States  were  raised, 
at  that  time  France  had  in  no  way  interfered.  The 
present  ruler  of  Siam,  during  the  20  years  that  he 
had  been  on  the  throne,  had  acted  in  such  a way  as 
to  demand  the  sympathy  and  support  of  Englishmen. 
He  wai  the  first  to  declare  that  slavery  should  cease 
out  of  his  land ; and  every  opportunity  had  been 
taken,  and  every  effort  made,  considering  the  enor- 
i i ad  to  deal  with,  to  stamp  it  out 
througiiout  his  dominions.  With  reference  to  the 
I l 1 md,  and  the  way  in  which  it  was 
held,  he  had  studied  our  Indian  system,  and  instead 
ol  the  oppression  under  which  the  lands  were  held  at 
tii.it  time,  had  introduced  a system  by  which  the 
ryot  and  the  farmer  could  enjoy  a fair  amount  of  his 
toil.  His  object,  as  he  himself  told  him  in  1875,  was 
: 1 people  on  a free  soil.  When  he 

ascended  the  throne,  posts  of  communication  and 
p ist- offices  were  unknown  ; but  these  were  powerful 
influences  in  developing  enlightenment  and  civilisa- 
tion, and  they  were  now  fairly  distributed.  He 
1 ■ ed  'he  telegraph , to  bring  the  various 

centres  in  connection  with  the  capital.  He  had  also 


done  much  with  reference  to  the  sanitation  of  the 
towns,  although  there  was  a good  deal  yet  to  be 
done ; and  also  with  reference  to  various  old 
customs ; the  chiefs  having  armies  and  retainers 
of  their  own  he  had  swept  away,  and  there  was 
but  one  army  and  one  revenue.  At  times,  every 
chief  took  toll,  and  even  in  Bangkok,  in  1875,  there 
were  taxes  for  the  first  king  and  taxes  for  the  second 
king,  and  for  various  high  officials.  All  that  was 
swept  away,  and  with  it  the  corruption  and  oppres- 
sion under  the  old  system.  He  had  done  much  to 
purify  the  courts  of  justice,  and  make  them  worthy  of 
respect,  and  all  this  in  the  face  of  enormous  difficul- 
ties, one  of  the  greatest  being  that  arising  from  the 
very  treaty  obligations  he  had  with  this  country  with 
regard  to  the  consular  powers.  He  hoped,  when  the 
time  came,  there  would  be  sufficient  public  opinion 
in  this  country  to  justify  a change  being  made  which 
would  restore  Siam  to  the  independence  she  had  lost 
by  those  treaties.  He  hoped  that  when  the  settle- 
ment of  the  boundary  took  place  care  would  be 
taken  that  not  one  single  acre  of  territory  to  which 
Siam  was  justly  entitled  should  be  sacrificed  for  any 
political  reason,  and  that  we  should  do  all  we  could 
to  create  an  independent  Siam,  and  offer  to  it  and 
its  Government  our  most  hearty  support  and  sym- 
pathy. If  this  were  done,  he  believed  it  would  be  of 
enormous  value  to  the  best  interests  of  England. 

The  vote  of  thanks  having  been  carried  unani- 
mously, 

Lord  Lamington,  in  reply,  said  undoubtedly  the 
King  of  Siam  was  doing  an  immense  amount  of 
good  work  for  his  country,  and  was  trying  to  bring 
it  more  and  more  into  a liue  with  the  ordinary  ideas 
of  Western  civilisation.  Of  course,  he  had  great 
difficulties  to  cope  with ; first  of  all,  whilst  at 
Bangkok  and  the  surrounding  districts  he  was  able 
to  exert  absolute  authority,  owing  to  the  want 
of  communication,  it  was  very  difficult  indeed  for  him 
to  enforce  those  regulations  in  the  more  distant  parts 
of  the  country.  That  was  one  reason  why  it  was  so 
desirable  that  Siam  should  have  communications 
opened  up  by  means  of  railways.  From  what  he  saw 
of  the  country,  he  believed  that  a railway  would 
eventually  pay.  It  was  true  there  was  a great  want 
of  population,  but  a railway  would  create  population. 
It  created  wants,  and  led  to  the  land  being  brought 
under  cultivation,  and  when  that  was  done  towns 
would  spring  up.  From  Bangkok  to  Chieng-Mai  it 
was  now  a three  weeks’  journey  for  passengers  ; for 
goods  it  took  about  five  weeks,  the  distance  being 
about  500  miles,  yet  Chieng-Mai  was  a very  flourish- 
ing place  with  a good  market  and  a certain  amount  of 
wealth,  and  if  there  were  a railway  the  journey  could 
be  done  in  24  hours.  The  difference  in  cost  of  a ton 
of  goods  in  Bangkok  and  Chieng-Mai  was  something 
enormous.  The  railway  would  certainly  be  made 
some  day,  and  it  might  also  be  desirable  for  British 
interests  to  have  a separate  railway  in  British  terrl- 
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tory,  but  there  was  ample  room  for  both,  and  he 
believed  that  each  would  help  the  other.  Rivalry  in 
trade  produced  trade.  Some  people  had  an  idea 
that  when  one  country  got  good  trade  the  adjoining 
country  suffered,  but  he  did  not  believe  in  that 
notion  at  all,  and  although  we  might  have  our  own 
line  from  Burma  into  the  Shan  States,  he  hoped  the 
Ring  of  Siam  would  have  another  running  to  Chieng- 
mai,  eventually  perhaps  joining  our  line  at  Chieng- 
•sen.  With  regard  to  the  difficulty  about  spelling 
names,  every  person  who  made  a map  spelt  the  name 
differently.  A European  in  Siam  would  spell  a 
name  as  the  Siamese  pronounced  it,  another  in  Laos 
would  spell  it  as  it  was  pronounced  there,  and  some- 
one in  Burma  would  write  the  name  in  a different 
way,  there  being  slight  differences  of  pronunciation 
in  each  case.  The  particular  instance  of  Chieng-mai 
being  called  Zimme  arose  arose  from  the  Burmese 
being  incapable  of  pronouncing  the  word  Chieng- 
mai,  and  he  had  even  seen  a map  made  by  Indian 
surveyors  in  which  Chieng-mai  was  put  in  one  place, 
and  Zimme  a few  miles  off.  With  regard  to  the 
frontiers,  there  was  room  for  all  parties  in  Indo-China, 
and  he  thought  the  English  and  Siamese  Govern- 
ments deserved  great  praise  for  putting  the  frontiers 
an  order.  There  only  remained  a very  small  portion 
which  was  practically  still  unsettled.  Otherwise  the 
whole  boundaries  were  agreed  upon.  He  was  per- 
fectly well  all  the  time  he  was  travelling,  but  had  an 
attack  of  fever  after  he  returned  home.  It  appealed 
to  be  generally  the  case  that  Europeans  whilst  em- 
ployed in  the  jungle  were  perfectly  well,  but  when 
they  got  back  either  to  their  temporary  home  or  to 
this  country  fever  was  certain  to  develop. 


Mr.  Holt  S.  Hallett  commuicated  the  following 
remarks  on  Lord  Lamington’s  paper: — The  infor- 
mation obtained  by  Lord  Lamington  during  his 
journeys  in  Indo-China  should  prove  of  intense 
interest  to  our  commercial  and  mercantile  communi- 
ties, and  should  be  closely  studied,  weighed,  and 
considered  by  the  officials  in  charge  of  our  foreign 
and  Indian  affairs.  Such  action  is  all  the  more 
advisable  and  necessary  in  face  of  the  lamentable 
political  fiasco  that  has  recently  occurred,  much  to 
the  indignation  and  vexation  of  our  merchants  and 
manufacturers  on  the  West  Coast  of  Africa,  where  a 
vast  and  rapidly  increasing  British  market  has 
been  snatched  from  us,  and  finally  annexed  by  the 
French.  Matters  promise  to  follow  exactly  the  same 
course  in  Indo-China,  and  with  no  excuse  for  the 
astonishing  ignorance  and  apathy  displayed  by 
those  controlling  our  foreign  and  Indian  affairs.  By 
the  treaty  of  1769  with  the  King  of  Burma,  it  was 
stipulated  that  the  King  of  Burma  “should  re-open 
the  golden  road  to  China.”  This  proves  how  much 
attention  was  paid  to  the  subject  of  increasing  our 
trade  relations  with  China,  even  at  that  early  date, 
in.  I795»  a British  envoy  was  sent  to  Burma,  with 
the  same  object  in  view.  Since  our  acquisition  of 
the  Burmese  coast  provinces  of  Arakan  and  Tenas- 


serim,  in  1826,  our  merchants  have  been  vigorously 
improving  their  trade  relations  with  Indo-China,  and 
looking  eagerly  forward  to  the  time  when  the  means 
of  interior  communication  would  be  so  far  improved  as 
to  enable  them  to  lay  down  our  merchandise,  not 
only  in  Indo-China  but  in  South-Western  China  at  a 
price  which  would  ensure  us  millions  of  customers, 
who,  without  cheapened  means  of  communication, 
were  precluded,  by  their  comparative  poverty  and  the 
great  cost  of  carriage,  from  becoming  extensive  pur- 
chasers of  our  goods.  Even  with  the  present  cost 
of  carriage  we  have  so  expanded  our  trade  that 
thousands  of  our  fellow  subjects  have  for  many  years 
been  employed  throughout  Siam  and  its  protected 
States  conveying  our  goods,  and  the  great  market 
covered  by  the  Siamese  dominions  is  practically,  and 
nearly  exclusively,  a British  market.  To  under- 
stand the  threatened  action  of  the  French  in 
the  half  of  the  Siamese  dominions  that  lies  in 
the  valley  of  the  Mekong,  we  must  remember  that 
the  policy  of  creating  a great  eastern  empire  for 
France,  that  was  to  fully  compensate  for  the  loss  of 
their  Indian  Empire,  was  fully  set  forth  by 
Admiral  de  la  Grandiere,  the  first  Governor  of 
French  Cochin  China,  after  the  annexation  of 
three  provinces  from  Annam  in  1862.  As  this  policy 
has  been  consistently  carried  out  step  by  step,  as 
occasion  and  means  allowed,  by  the  French  ever  since 
it  was  first  set  forth,  and  as  its  continuance  has  been 
urged  and  openly  avowed  by  every  French  official 
that  has  set  foot  in  Cochin-China,  it  will  be  well  to 
look  it  plainly  in  the  face,  and  consider  how  far  it 
conflicts  with  British  interests  in  China  and  Indo- 
China.  Admiral  de  la  Grandiere’s  policy  was  the 
annexation  of  the  whole  of  the  Annamite  dominions 
(including  Cochin-China,  Annam,  and  Tonquin), 
Cambodia,  the  Siamese  provinces  and  protected 
states  in  the  basin  of  the  Mekong,  the  Burmese  Shan 
States  in  the  basin  of  the  same  river,  and  the  southern 
provinces  of  China,  as  opportunity  arose  through  the 
frequent  insurrections  in  that  part  of  the  Chinese 
Empire.  All  of  these  places  formed  extensive,  and 
nearly  exclusive  markets  for  British,  British  Indian, 
and  British  colonial  goods,  and  all  of  these  markets, 
in  which  French  goods  hardly  made  an  appearance, 
would  be  closed  to  all  but  French  manufactures 
as  soon  as  they  had  passed  into  French  hands.  Since 
1862,  the  French  have  so  far  carried  out  the  admiral’s 
policy  as  to  incorporate  Cochin-China,  A.nnam,  Ton- 
quin, and  Cambodia  in  their  dominions,  and  have  for 
many  years  been  employing  officials,  in  the  guise  of 
scientific  travellers,  to  spy  out  the  Burmese  and 
Siamese  possessions  in  the  valley  of  the  Mekong, 
with  the  view  of  eventually  incorporating  them  in 
French  Indo-China.  China  has,  as  yet,  proved  too 
hard  a nut  for  them  to  crack  ; and  the  annexation  of 
Tonquin  has  proved  a costly  and  not  very  satisfactory 
affair.  French  attention  is  now  evidently  turned  to 
the  Burmese  and  Siamese  possessions  in  the  basin  of 
the  Mekong.  That  early  action  may  be  expected  is 
evident  from  M.  Ribot,  the  French  Foreign  Minister’s 
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speech  last  October,  and  from  the  appointment  of 
M.  Pavie,  late  French  Consul  at  Luang  Prabang,  as 
Consul-General  at  Bangkok,  and  M.  Lanessan,  as 
Governor-General  of  French  Indo- China.  If  we 
allow  the  portions  of  the  Burmese  Shan  States  of 
Kiang  Hung  and  Kiang  Tung,  which  lie  the  east  of  the 
Mekong,  to  fall  into  the  hands  of  the  French,  by  not 
asserting  our  supremacy  over  them,  we  block  the  best 
route  for  railway  connection  between  Burma,  Siam, 
and  China,  and  enable  our  French  rivals  from  Ton- 
quin  to  replace  our  goods  in  south-western  China  and 
Shan  States  by  French  manufactures.  The  “ Sibsong 
Pana,”  which,  according  to  Lord  Lamington,  is 
“held  to  be  the  richest  and  most  fertile  region  in 
Northern  Indo-China,”  implies  “ twelve  provinces,” 
and  is  applied  by  the  Shans  to  the  twelve  provinces 
of  Kiang  Hung,  three  of  which  lie  to  the  west  of  the 
Mekong,  and  nine  to  the  east  of  that  river.  I need 
hardly  draw  attention  to  the  recent  acts  of  war  perpe- 
trated by  Siam  upon  the  territory  of  our  vassals,  during 
which  they  have  annexed  districts  of  our  protected 
Slate  of  Kiang  Tung  (Kyaington),  namely  Muang 
Fang,  Muang  Ngam  (Meungnyam),  Kiang  Hven, 
and  Kiang  Kheng  (Chieng  Kheing),  and  destroyed 
the  Viang  Ke  group  of  villages.  By  allowing  the 
Siamese  to  keep  these  provinces  of  Kiang  Tung,  and 
preventing  the  chief  of  that  State,  who  is  now  our 
vassal,  from  reconquering  them  from  Siam,  we  are  not 
only  wronging  him,  but  are  allowing  the  Siamese  to 
keep  territory  which,  in  their  hands,  may  any  day  be 
lost  to  us  as  a market  by  being  annexed  by  the 
French.  The  Siamese  should  be  forced  to  retire 
from  these  provinces  of  Kiang  Tung,  which  they 
could  not  have  conquered  or  kept  had  it  not  been  for 
the  rebellions  recently  raging  in  the  Burmese  Shan 
States,  and  the  consequent  disturbed  and  weakened 
condition  of  the  Shans.  Even  though  some  of  these 
annexations  like  that  of  Kiang  Hsen  and  Muang 
Fang  occurred  as  early  as  1881,  these  provinces  of 
Kiang  'J  ung  were  merely  held  by  force,  and  no  peace 
had  been  signed  by  the  Chief  of  Kiang  Tung  giving 
Dp  his  claims  to  them.  He  still  claims  them,  they 
by  right,  they  form  part  and  parcel  of  the 
Burmese  dominions,  and  Siam  has  no  right  whatever 
to  them.  The  policy  of  annexing  the  territory  of  its 
neighbours  is  an  insane  one  for  Siam  to  pursue.  It 
lets  a very  bad  example  to  the  French,  which  they 
will  doubtless  be  only  too  glad  to  follow  at  the 
expense  of  Siam. 


The  blocks  of  plans  illustrating  Lord  Lamington’ s 
route  have  been  loudly  lent  by  the  Royal  Geo- 
graphical Society. 


FOREIGN  AND  COLONIAL  SECTION. 

February  16,  1892 ; The  Hon.  John  X. 
Merriman,  M.L.A.,  in  the  chair. 

The  paper  read  was  “ The  Forthcoming  Ex- 
hibition at  Kimberley,”  by  Lewis  Atkinson. 


The  paper  and  report  of  the  discussion  will 
be  printed  in  the  next  number  of  the  Journal. 


TENTH  ORDINARY  MEETING. 
Wednesday,  February  17,  1892  ; General  Sir 
George  Chesney,  K.C.B.,  C.S.I.,  C.I.E., 
in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Ellis,  Walter  L.  J.,  30,  St.  John’s-wood-road,  N.W. 
Herschel,  Alexander  Stewart,  M.A.,  D.C.L.,F.R.S., 
F.R.A.S.,  Observatory-house,  Slough,  Bucks. 
Parsons,  Hon.  Richard  Clere,  Oak  Lea,  Wimbledon- 
park,  Surrey. 

Sturge,  Edward  Brockway,  20,  The  Waldrons, 
Croydon,  Surrey. 

Wollaston,  Arthur  N.,  C.I.E.,  India-office,  S.W., 
and  Glen- hill,  Walmer,  Kent. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 

Goodman,  Prof.  John,  The  Yorkshire  College, 
Leeds. 

Handcock,  Henry  W.,  Lanorna,  Blyth-road, 
Bromley,  Kent. 

The  paper  read  was — 

THE  PAMIRS  AND  NEIGHBOURING 
REGIONS. 

By  Captain  F.  E.  Younghusband,  C.I.E. 

Looking  from  the  plains  of  Northern  India 
one  sees  to  the  north  a lofty  barrier  of  snow- 
capped mountains  which  enclose  the  Punjab 
like  a wall.  Yet  these  ranges  visible  from 
the  plain  are  only  the  first  of  a succession  of 
similar  ridges  which  rise  tier  upon  tier  till  the 
main  axis  of  the  Himalayan  system— the  water- 
shed which  divides  the  rivers  of  India  from  those 
of  Central  Asia,  and  which  roughly  forms  the 
boundary  of  the  territories  under  the  influence 
of  the  Government  of  India — is  reached. 

Up  to  this  point  the  country  is  fairly  well 
known,  and  many  writers  have  told  how,  pass- 
ing over  the  first  range  from  the  plains,  the 
lovely  vale  of  Kashmir  is  reached,  from  which 
again  rise  forest-clad  mountains  with  snowy 
summits  ; and  how,  on  the  other  side  of  these, 
the  traveller  finds  himself  among  bare  sterile 
mountains  almost  entirely  devoid  of  vege- 
tation, which,  increasing  in  height  as  one 
penetrates  inland,  finally  culminate  in  peaks 
of  25,000,  26,000,  and  even  28,000  feet  in 
height.  So  far  our  knowledge  of  the  country 
is  considerable,  though  even  here  there  is  much 
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to  learn,  especially  about  the  vast  seas  of  ice 
with  which  the  valleys  near  the  highest  range 
are  filled.  But  beyond  that  point  we  are  yet 
very  ignorant.  Light,  however,  is  gradually 
being  thrown  upon  it,  and  now  I would  add 
one  more  ray  to  those  which  have  been  sent 
forth  by  the  bold  and  hardy  travellers  who 
have  preceded  me  in  the  gradual  exploration 
of  the  unknown. 

The  portion  of  the  mountain  barrier  on  the 
northern  frontier  of  India  which  I wish  now 
more  particularly  to  describe  is  that  round  the 
meeting  point  of  the  Hindu  Kush  and  Karako- 
ram or  Mustagh  ranges — the  apex  of  Central 
Asia  as  it  were,  where  waters  divide  north  and 
south,  and  east  and  west,  and  which,  too,  is 
the  cradle  of  the  Aryan  race,  and  the  spot 
whence  sprung  many  of  the  chief  languages  of 
the  globe.  To  the  north  of  this  is  the  region  of 
the  Pamirs,  the  Bam-i-dunya — the  Roof  of  the 
World — round  which  the  three  great  empires  of 
India,  China,  and  Russia  touch  each  other. 
Intensely  interesting  this  region  is  to  study,  to 
talk  over,  and  to  read  about,  and  yet  the 
traveller  who  visits  the  spot  sees  little  to  arouse 
enthusiasm  in  him.  In  place  of  the  great,  lofty 
peaks  which  he  would  have  seen  on  his  way 
thither,  from  whichever  side  he  approached  the 
Roof  of  the  World,  whether  from  the  east  by 
the  Tagarma  peaks  (25,000  feet  high),  or  from 
the  west  by  the  lofty  mountain  summits  over- 
hanging Shighnan,  or  from  the  south  by  the 
great  peaks — nearly  26,000  feet — round  Gilgit 
and  Hunza,  or  from  the  north  by  Peak  Kauf- 
mann  (22,000  feet);  in  place  of  these,  when 
one  comes  to  the  Pamirs  proper,  one  sees 
mountains  rising  for  a very  few  thousand  feet 
above  the  valley  bottoms,  and  often,  especially 
at  the  eastern  end  of  the  Great  and  Alichur 
Pamirs,  the  mountains  have  dwindled  down  to 
mere  low,  rounded  hills.  Nor  are  the  valleys 
more  striking  than  the  mountains.  They  are 
not  fine  gorges  hemmed  in  by  lofty,  precipitous 
cliffs  like  one  sees  in  Hunza,  but  open,  level 
plains,  four  or  five  miles  in  width,  bounded  by 
gentle  gravel  slopes  leading  up  to  the  mountain 
summits.  They  are  not  finely  wooded  and 
picturesque  like  those  in  Kashmir  and  Ferg- 
hana, but  are  entirely  devoid  of  trees  and  even 
shrubs.  And,  lastly,  they  are  not  richly 
cultivated  or  dotted  with  thriving  hamlets  and 
villages  as  one  sees  in  parts  of  the  Himalayas, 
but  for  the  most  part  covered  with  coarse  scrub, 
with  patches  of  good  grass  at  intervals  only, 
and  inhabited  by  pastoral  nomadic  people 
living  in  tents. 

The  region  of  the  Pamirs,  in  fact,  consists 


of  a succession  of  long  broad  open  valleys, 
running  approximately  parallel  to  each  other 
in  a general  direction  from  north-east  to 
south-west,  and  separated  by  low  ranges  of 
mountains,  rising,  as  I have  said,  to  no  con- 
siderable height  above  the  valley  bottoms. 

The  climate  of  this  inhospitable  country  is 
one  of  great  severity.  The  very  lowest  point 
of  the  Pamirs  is  10,300  feet  above  sea-level, 
and  their  usual  average  is  from  13,000  to 
14,000  feet,  and  naturally  the  cold  at  such 
great  altitudes  must  be  intense.  Of  the  winter 
I have  had  no  experience,  and  can  only  judge 
of  what  it  must  be  from  what  I have  felt  in  the 
late  autumn,  at  the  end  of  October  and  the 
beginning  of  November,  when  I have  seen 
the  thermometer  180  below  zero  (50°  of  frost). 
The  Kirghiz  tell  me  that  the  snow  then 
usually  lies  about  knee-deep,  but  seldom  more 
than  that.  They  remain  on  these  high  valleys 
all  through  the  winter,  while  their  flocks  and 
herds  find  what  they^can  to  eat,  grubbing 
amongst  the  snow.  Spring  hardly  occurs  at 
all.  The  hardy  French  traveller,  Bonvalot, 
and  his  companions,  crossing  the  region  in 
March,  suffered  most  intensely  from  the  cold  ; 
and  Colonel  Gordon  and  the  members  of  the 
Forsyth  Mission,  who  visited  it  in  April  and 
May,  found  the  country  still  very  wintry  in 
appearance.  By  the  end  of  May,  however, 
the  snow  seems  to  melt,  and  soon  after 
summer  may  be  said  to  commence,  though 
even  during  that  season  the  nights  are  still 
very  chilly.  The  earliest  date  on  which  I have 
been  on  the  Pamirs  is  the  beginning  of  August, 
and  then  the  water  in  the  basin  of  my  tent  was 
frozen  at  night.  Snowfalls  occurred  by  the 
end  of  that  month,  and  at  the  end  of  September 
the  thermometer  had  reached  as  low  as  zero, 
Fahr. 

But  though  the  climate  is  severe  now,  it 
must  at  one  time  have  been  still  more  so,  for 
one  sees  constantly  on  them  and  especially  on 
the  Alichur  Pamir,  signs  of  glaciers  even  in 
the  valley  bottoms.  At  the  present  time  there 
are  no  regular  glaciers,  or  rather  only  very 
small  ones  near  the  higher  peaks.  But  for- 
merly I should  almost  imagine  the  Pamir 
valleys  to  have  been  filled  up  with  seas  of  ice, 
and  the  impression  which  one  is  given  on 
looking  at  the  hills  and  valleys  of  this  region 
is  that  the  mountains  must  have  formerly  been 
of  a considerably  greater  height  than  they  are 
at  present,  and  that  in  course  of  time  they 
have  crumbled  up,  decomposed,  and,  as  it 
were,  melted  away,  their  remains  falling  into 
the  valleys  and  choking  and  gradually  filling 
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them  up  ; while  the  climate  was  too  severe  for 
there  to  be  a sufficient  rainfall  to  wash  this 
debris  away.  Even  now,  if  the  climate  were 
to  become  milder,  and  the  rainfall  consequently 
greater,  the  Pamirs  would  exist  no  longer,  but 
be  scoured  out  into  deep  valleys,  such  as  existall 
round  this  elevated  region.  For  one  remarks 
in  every  instance  of  a Pamir  that  at  its  lower 
extremity  where  the  climate  becomes  milder, 
the  summer  longer,  and  rain  more  frequent, 
the  gravel  of  the  broad  level  Pamir  valley  is 
wasted  away,  and  the  river  runs  off  through 
deep  gorges.  The  Great  and  Little  Pamirs,  for 
instance,  end  up  in  the  deep-set  valley  of 
Wakhan,  the  Alichur  Pamir  in  the  defiles  of 
Shighnan,  and  the  Tagh-dum-bash  Pamir 
among  the  narrow  passages  of  Sarikol. 

A point,  too,  which  ought  to  be  noticed 
about  the  mountain  systems  of  the  Pamir 
region  is,  that  the  watershed  of  the  range 
-connecting  the  mountain  systems  of  the  Hima- 
laya and  the  Hindu-kush  with  the  Tian-shan 
is  not  the  main  axis.  The  watershed  across 
the  Pamirs,  which  divides  the  river  systems  of 
eastern  and  western  Asia,  is  a comparatively 
insignificant  range,  with  peaks  probably  not 
more  than  about  20,000  feet  high,  and  few 
even  of  that  height.  But  east  of  these  is  the 
great  wall  of  mountains  which  overhangs  the 
plains  of  Kashgar,  with  peaks  over  25,000  feet 
in  height,  a bold,  clearly  - defined  line  of 
mountains,  which  ought  certainly  to  be  con- 
sidered the  real  axis  of  the  connecting  link 
-between  the  mountain  systems  of  northern  and 
southern  Asia.  It  often  occurs,  indeed,  as  in 
this  instance,  that  the  real  axis  has  been  cut 
through  by  streams  running  from  a water-shed 
of  inferior  dimensions  lying  to  one  side ; and 
map-makers  who  mark  the  watersheds  more 
distinctly,  and  throw  the  really  higher  axes  of 
fhc  mountain  system  into  the  shade,  often  mis- 
lead the  traveller,  who  expects  to  see  high 
ridges  where  perhaps  low  ones  only  exist,  and 
comes  across  vast  mountains,  when  only  low 
hills  were  looked  for. 

I he  most  southerly  of  the  Pamirs  is  the 
Tagh-dum-bash,  and  beyond  that  the  country 
i ) a remarkable  way.  I had  the  good 
fortune,  in  1889,  to  have  the  opportunity  of 
exploring’  a hitherto  unknown  tract  of  land, 
in  the  last-named  Pamir  and  the 
caravan  road  which  leads  from  Kashmir  to 
Yarkand.  On  our  maps  all  the  valleys  on  the 
south  side  of  the  great  range  of  the  Karakoram 
or  Mustagh  mountains  in  this  part  were  shown 
as  filled  up  with  vast  glaciers,  but  nothing 
was  known  as  to  the  character  of  the  northern 


slopes  of  these  mountains  beyond  what  I had 
seen  of  them  when  crossing  the  Mustagh  Pass. 
In  1889,  however,  I found  glaciers  on  both 
sides,  all  the  valleys  in  fact,  on  the  north  as 
well  as  on  the  south  side  of  this  strip  of  two 
hundred  miles,  being  filled  up  with  great  seas 
of  ice.  The  sides  of  the  valleys  are  steep  and 
precipitous,  and  the  mountain  peaks  rugged 
and  enormously  high,  showing  the  greatest  con- 
trast between  the  Pamir  country  on  the  one  hand 
and  the  undulating  gravel  plains  and  rounded 
mountains  in  the  vicinity  of  the  Karakoram  Pass 
ontheother.  It  struck  me,  indeed,  that  the  great 
mass  of  peaks  round  Mount  Godwin  Austen, 
four  of  which  are  26,000  feet  high,  and  Mount 
Godwin  Austen  itself,  over  28,000,  must  attract 
more  than  their  proper  share  of  the  monsoon 
clouds  coming  up  from  India,  the  snowfall  con- 
sequently being  greater  here  than  in  thre  regions 
on  either  hand,  and  hence  this  vast  accumula- 
tion of  glaciers  which  are  probably  the  most 
wonderful  on  the  face  of  the  earth. 

Time  does  not  permit  me  here  to  describe 
them  in  detail,  but  I hope  that  a few  general 
remarks  upon  these  marvellous  creations  of 
nature  may  prove  of  interest.  Ascending 
the  broad  pebbly  bed  of  any  of  the  streams 
which  run  down  from  the  northern  slopes 
of  the  Mustagh  mountains  one  sees  in 
front  what  appear  to  be  great  heaps 
of  gravel,  from  the  foot  of  which  issue 
a stream.  On  nearer  approach,  one  finds 
that  the  heart  of  these  gravel  heaps  is  pure 
ice,  and  that  this  is  the  extremity  of  a glacier. 
Clambering  up  to  the  summit  of  one  of  these 
mounds,  the  traveller  looks  upward  over  a sea 
of  needle-like  pinnacles  of  ice,  and  amongst 
these  sees  long  lines  of  rocky  debris , the 
medial  moraines  of  the  glacier ; while  on 
either  hand  mountains  of  stupendous  height 
rise  in  stern  and  solemn  glory.  These  pin- 
nacles or  seracs  of  ice  are  of  every  fantastic 
shape  and  variety  of  colour,  sometimes  pure 
opaque  white,  sometimes  dark  green,  and  some- 
times a delicate  transparent  blue.  Amongst 
these  may  be  seen  fairy-like  caves  and  grottoes 
of  pure  ice,  with  icicles  twenty  or  thirty  feet  in 
length  hangingfrom  the  ceilings  or  formed  in  a 
delicate  fringe  across  the  entrance,  and  into  the 
walls  of  these  lovely  caves  one  can  look  as  into 
a sheet  of  glass.  Still  ascending  the  glacier 
through  mile  upon  mile  of  this  beautiful  ice 
scenery,  the  seracs  become  less  sharp  and  dis- 
tinct, and  the  moraines  disappear,  till  at  length 
the  great  snowfields  at  the  head  of  the  glacier 
are  reached.  Here  all  is  white,  pure  and  un- 
blemished; and  the  bold  intruder  is  deeply 
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and  unforgetably  impressed  with  the  noble 
sublimity  of  the  mountains  towering  round  on 
every  hand,  and  moved  by  his  audacity  in 
daring  to  intrude  into  regions  ruled  by  nature 
in  such  stern  and  stately  grandeur.  He  feels, 
too,  what  tremendous  forces  must  be  so  con- 
stantly and  continuously  at  work  beneath  the 
calm  and  placid  surface  ; for  while  at  first  sight 
all  seems  still  and  unchangeable,  a glance 
around  shows  the  glaciers  rent  into  great 
chasms  with  perpendicular  walls  of  ice, 
perhaps  hundreds  of  feet  deep,  into  which,  if 
a stone  is  dropped,  it  bounds  from  side  to  side, 
and  the  echoes  are  heard  coming  up  from  the 
very  heart  of  the  glacier.  And  then  a little 
observation  shows  that  these  vast  seas  of  ice, 
motionless  and  immovable  as  they  seem,  are 
year  by  year  forcing  their  way  down  the  valleys, 
carrying  on  their  icy  bosoms  the  fragments  and 
craigs  of  rock  which  have  been  broken  off  from 
the  mountains  by  the  nipping  fingers  of  the 
frost.  Great  cliffs,  too,  are  met  with,  worn 
away  and  ground  by  the  glacier  forced  against 
them  ; and  I have  seen  a whole  cliff  of  lime- 
stone polished  and  smoothed  by  the  glacier 
almost  as  well  as  small  fragments  of  rock  are 
by  the  hand  of  man.  With  evidences  of  such 
mighty  forces  as  this  before  him,  the  lonely 
traveller  cannot  but  feel  overwhelmed  and 
awed  as  he  looks  on  this  marvellous  handi- 
work of  nature,  and  sympathise  with  the 
superstitious  hill  men  who  regard  these  moun- 
tains with  such  reverence  and  respect. 

Many  interesting  phenomena,  too,  may  be 
witnessed  in  these  mountains.  I have  looked 
on  a mountain  peak,  and  then,  a few  moments 
later,  seen  it  gradually  disappear  before  my 
eyes,  almost  as  if  it  had  vanished  away  ; and 
it  was  only  by  a closer  observation  that  I 
could  make  out  that  it  had  been  overshadowed 
by  an  imperceptible  snowstorm.  The  snow, 
indeed,  in  these  mountains  was  often  very  fine, 
and  almost  like  dust ; and  a very  beautiful 
effect  is,  that  it  nearly  always  falls  in  perfect 
little  hexagonal  flakes,  like  little  stars  of  lace- 
work,  each  one  quite  distinct,  and  remaining 
intact  until  it  reaches  the  ground ; then, 
as  it  has  fallen,  the  snow  of  course  remains 
white  on  the  surface,  but,  digging  into  it,  it 
appears  of  a beautiful  delicate  pale  blue  colour. 
Another  effect  of  the  snow  is  seen  at  the  moun- 
tain tops,  when  the  peaks  seem  to  be  fading 
away  and  vanishing  off  like  clouds  of  whitened 
smoke — -a  beautiful  effect,  produced  by  the 
high  wind  blowing  away  the  fine  dust-iike 
snow  at  the  summits.  Again,  another  almost 
similar  phenomenon  on  the  mountain  tops  is 


that  of  long,  level  clouds,  like  streamers,  flowing 
away  from  the  peaks.  The  moisture-ladened 
air  from  the  plains  of  India  has  been  con- 
densed on  the  icy  mountain  summits,  and  the 
wind  has  blown  the  mist  away  in  a long  thin 
streamer.  Yet  one  other  curious  effect  I have 
noticed  amongst  these  mountains  is  that,  after 
a snowfall,  the  air  has  been  seen  to  sparkle 
and  glisten,  as  if  filled  with  glittering  particles 
of  snow  lit  up  by  sunlight,  and  yet  the  sky 
may  be  quite  clear,  and  nothing  apparently 
falling  ; and  1 was  told  that  it  is  considered 
the  presage  of  great  cold  to  come. 

Such  is  a brief  description  of  only  a few  of 
the  wonders  of  this  region  of  peaks  and 
glaciers,  of  snow  and  ice,  and  rocks  and 
precipices  where,  it  is  needless  to  say,  no 
inhabitants  are  to  be  found,  and  where  few,, 
indeed,  even  of  the  hardy  hillmen  of  the 
Himalayas,  have  ever  penetrated. 

Streams  issuing  from  these  glaciers  run  into- 
a river  flowing  for  some  distance  parallel  with 
the  main  range,  and  eventually  joining  the 
upper  water  of  the  Yarkand  river.  This  river 
I had  first  discovered  in  1887  when  I crossed 
it  on  my  way  to  the  Mustagh  Pass.  I ther> 
knew  neither  exactly  where  it  came  from,  nor 
where  it  went  to,  but  in  1889  I followed  it  up- 
for  some  distance  towards  its  source,  which  E 
found  to  be  amongst  the  glaciers  east  of  the 
Mustagh  Pass.  Having  found  out  whence  it 
came,  I was  naturally  interested  in  finding  out 
whither  it  went,  and  following  it  down  found  it 
to  flow,  after  a course  of  150  miles,  into  the 
Jarkand  river,  and  it  was  near  the  junction  of 
these  two  rivers,  and  a’oO  at  other  points  along 
the  banks  of  the  latter  river,  that  I found  the 
remains  of  human  habitations,  and  signs  of 
cultivation.  The  country,  indeed,  which  is 
called  Raskam  by  the  Kirghiz,  was  formerly 
populated  until  the  raids  by  the  Kanjuti- 
robbers  of  Hunza  forced  the  inhabitants  to 
leave  their  homes.  I am  told,  too,  that  in. 
those  days  merchants  used  to  trade  across  the 
mountains  into  Baltistan  and  Kashmir,  but  this 
has  lately  been  prevented,  not  only  through 
fear  of  raiders,  but  also  on  account  of  the 
accumulation  of  ice  upon  the  passes.  Smelt- 
ing furnaces,  too,  and  fragments  of  smelted 
ore  were  noticed  in  the  place,  and  there  is  little 
doubt  that  minerals  are  to  be  found  in  these 
mountains,  but  there  are  no  indications  or  tra- 
ditions that  they  are  in  sufficient  quantities  to 
be  worthy  of  much  remark. 

It  is  time  now  that  I should  say  something 
regarding  the  peoples  who  inhabit  these  moun- 
tainous regions  beyond  our  frontier,  and  tell 
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you  of  the  hardy  Kirghiz  of  the  Pamirs,  of 
those  interesting  people  the  Chinese,  our 
friendly  neighbours  beyond  the  border,  and, 
lastly,  of  the  bold  robber  tribe,  the  Kanjutis, 
who  have  played  so  important  ^a  part  in  the 
regions  I am  describing.  The  Pamirs  are 
scantily  populated  by  various  branches  of  the 
great  nomadic  tribe,  the  Kirghiz,  who  inhabit 
nearly  all  the  hill  country  in  the  western  end  of 
Kashgaria,  who  formerly  peopled  the  country 
of  Raskam  in  the  valley  of  the  Upper  Yarkand 
river,  and  who  have  even  penetrated  to,  and  to 
this  day  live,  in  a spot  so  remote  from  the 
original  home  of  their  race  in  the  steppes  of 
Turkestan  as  Shahidula.  They  are  a rough 
hardy  race,  not  so  tall  nor  so  warlike  as  the 
tribes  on  our  Pnnjab  frontier,  but  well-built 
and  strong,  as  they  must  necessarily  be  to 
withstand  all  the  hardships  of  a winter  on  the 
bleak  and  barren  Pamirs.  The  women  especi- 
ally are  very  robust  in  appearance,  with  ruddy 
rosy  complexions,  well  set-off  by  the  high  white 
turbans  they  wear.  They  are  not  ornamental 
according  to  our  ideas  of  beauty,  but  they 
may  at  least  be  called  useful,  for  they  appear 
to  do  all  the  work  about  the  tent,  milking 
the  flocks  and  herds,  making  up  the  cheeses, 
manufacturing  the  felts,  and  doing  all  the 
thousand  and  one  little  things  that  are  neces- 
sary in  family  life  ; while  their  husbands  and 
brothers  are,  with  the  exception  of  the  few 
who  tend  the  flocks,  idling  their  time  and 
doing  nothing.  The  men  have  indeed  little  in 
their  character  which  one  can  admire.  One 
admires  an][Afghan  for  his  manliness,  his  love 
of  fighting,  and  his  patriotism;  one  even 
admires  the  Kanjuti  raiders  from  Hunza  for 
their  boldness  and  enterprise  ; but  the  Kirghiz 
always  appeared  to  me  to  have  singularly  little 
to  attract  one,  for  their  whole  character  is  too 
level  and  mild,  having  neither  any  particularly 
good  or  unusually  bad  traits  to  excite  any  large 
amount  of  interest  in  one  for  them. 

My  first  acquaintance  with  these  people— 
not  with  the  actual  inhabitants  of  the  Pamirs, 
but  with  their  brothers  and  cousins — was  in 
1887,  in  the  hill  tracts  to  the  north-east  of 
Kashgar.  I was  then  travelling  in  the  simple 
style  in  which  some  people  think  that  explorers 
always,  or,  at  any  rate,  should  always  travel. 

I had  simply  an  Afghan  interpreter  and  a 
Turki  servant,  while  one  pony  carried  all  our 
stores  and  baggage.  In  this  way  we  three 
used  to  ride  forty  or  fifty  miles  a day,  putting 
up  for  the  night  with  the  Kirghiz  in  their  tents. 
The  first  evening  of  our  ride  we  reached  a 
small  encampment  where  the  only  accommoda- 


tion available  for  me  was  with  four  ladies. 
This  rather  embarassed  me  at  first,  for  I am 
not  very  old  now,  and  was  younger  still  in  those 
days.  But  my  modesty  was  relieved  when  I 
found  that  three  of  the  ladies  were  grand- 
mothers, and  the  fourth  a great-grandmother 
— their  various  children  and  children’s  children 
being  away  with  the  flocks  on  the  higher 
summer  pasturages.  I was  most  hospitably 
entertained  by  them,  felts  were  laid  down  in  the 
tent  for  me,  milk  and  curds  were  brought,  and 
to  crown  everything,  the  great-grandmother 
insisted  upon  darning  up  some  holes  in  my 
socks,  which,  as  I had  come  all  the  way  from 
Peking,  were  not  in  such  good  repair  as  one 
would  usually  like  to  see  them.  Every  night 
in  this  way  we  used  to  put  up  with  the  Kirghiz 
in  their  tents.  Usually  they  were  hospitable 
enough,  but  on  one  occasion,  when  we  arrived 
at  a considerable  encampment  of  from  eighty 
to  a hundred  tents,  we  found  them  less  friendly, 
and  I noticed  a dispute  going  on  between  my 
Afghan  orderly  and  a crowd  assembled  round 
him.  On  asking  him  what  the  matter  was,  he 
told  me  that  they  were  anxious  to  delay  me, 
and  talked  even  of  robbing  and,  perhaps, 
murdering  me.  He,  fortunately,  kept  his  cool- 
ness and  presence  of  mind  though,  asking 
them  what  was  the  use  of  delaying  me,  pointing 
out  to  them  that  I was  travelling  under  Chinese 
protection,  and  asking  them  whether,  on  the 
whole,  it  would  not  be  best  to  pass  me  on 
quietly  to  the  next  encampment  rather  than, 
by  turning  me  back,  to  run  the  risk  of  annoy- 
ance from  the  Chinese.  This  they  eventually 
saw.  The  matter  ended  peaceably,  and  I pro- 
ceeded quietly  on  my  way. 

With  the  Kirghiz  on  the  Pamirs,  however,  I 
had  no  such  troubles ; and  on  the  three 
occasions  on  which  I have  been  amongst 
them — in  1889,  1890,  and  1891 — I was  always 
received  with  much  cordiality.  Felt  tents 
were  often  erected  for  me  in  advance,  sheep 
brought  as  presents,  and  all  assistance  given 
me ; and,  indeed,  they  seemed  to  have  con- 
siderable respect  for  me,  on, account  of  my 
having  actually  visited  Peking,  the  city  of  the 
great  Khakan-i-Chin,  the  Emperor  of  China, 
an  almost  fabulous  personage  to  them,  and 
possessed,  they  imagine,  of  unbounded  re- 
sources of  wealth  ; the  most  potent  ruler  in  the 
world,  and  the  controller  of  armies,  which 
could  hurl  destruction  on  all  who  opposed 
them.  It  is  curious,  indeed,  with  what 
superstition  and  reverence  China  is  regarded 
by  these  Kirghiz  and  the  inhabitants  of 
Turkestan,  none  of  whom  have  ever  visited 
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the  country,  but  who  have  to  draw  their 
own  conclusions  regarding  it  from  their 
not  very  truthful  conquerors,  and  from  the 
-fact  that  for  centuries  the  Chinese  have 
held  their  own  in  these  remote  regions,  in 
spite  of  numerous  attempts  to  overthrow  their 
power.  This  last  point,  especially,  is  one 
which  has  great  weight  with  all  the  people  of 
Central  Asia  ; and  the  prestige  of  the  Chinese 
stands  very  high,  from  their  having  so  deter- 
minedly and  so  frequently  reasserted  their 
authority  with  such  unerring  certainty. 

I have  interested  myself  much,  too,  both 
during  my  journey  in  1887  from  end  to  end  of 
Chinese  Turkestan,  and  again  on  my  recent 
journeys  in  Kashgaria  and  the  Pamirs,  in 
examining  the  way  in  which  the  Chinese  rule 
a conquered  race,  and  comparing  it  with 
our  own  methods  in  India.  I think  the  first 
impressions  of  an  inquirer  are  rather  un- 
favourable to  the  Chinese.  They  do  little  or 
nothing  for  the  good  of  the  country,  they 
seldom  improve  the  roads  or  construct  canals, 
and  education,  except  training  a few  natives 
as  interpreters  in  Chinese,  is  almost  entirely 
neglected  ; few  or  no  officials  speak  the 
language  of  the  country,  and  they  are  conse- 
quently very  largely  in  the  hands  of  their  native 
interpreters ; both  the  Chinese  and  native 
official  accept  bribes,  and  justice  is  often 
difficult  to  obtain  ; and,  lastly,  the  punish- 
ments meted  out  are  often  very  barbarous  and 
cruel.  Yet,  in  spite  of  all  these  very  grave 
defects  in  their  administration,  I do  not  think 
that  the  Chinese  are  at  all  so  unpopular  as 
might  be  supposed.  The  natives  have  become 
accustomed  to  them,  they  do  not  look  for  or 
expect  a highly  civilised  administration  pure 
of  every  blemish,  and  they  have  had  expe- 
rience that,  under  Mahommedan  rulers,  they 
have  been  quite  as  corruptly,  or  even  more 
corruptly  governed  ; while  what  has,  perhaps, 
most  weight  of  all  with  them,  is  the  fact  that 
under  the  Chinese  they  are  much  less  heavily 
taxed  than  they  were  under  their  own  kings. 
Closer  inquiry,  too,  shows  that  glaring  in- 
stances of  oppression  are  not  really  frequent, 
and,  on  the  other  hand,  cases  are  not  unknown 
where  corruption  has  been  very  severely  re- 
primanded. The  cruel  and  barbarous  punish- 
ments, too,  occur  but  seldom.  When  a 
Chinese  official  does  punish  a man,  he 
punishes  him  with  extreme  severity,  and 
makes  a lasting  example  of  him  ; but,  as  far 
as  I could  ascertain,  unless  there  was  real 
necessity  for  doing  so,  the  Chinese  deal  out 
punishment  as  rarely  as  possible. 


The  true  secret,  however,  of  the  success  of 
the  Chinese,  in  addition  to  their  prestige,  is 
undoubtedly  their  perfect  mastery  of  the  art  of 
impressing  Orientals.  We  English  in  India  are 
sometimes  supposed  to  be  too  haughty  and  ex- 
clusive, but  we  might  be  considered  low  and 
familiar  compared  to  the  Chinese.  It  has  its  dis- 
advantages, as  they  cannot  possibly  get  in  real 
touch  with  the  people,  but  the  Chinese  system 
of  extreme  exclusiveness  undoubtedly  produces 
some  good  results.  A Chinese  district  officer, 
even  one  of  quite  inferior  rank,  lives  in  a fine, 
large  house,  surrounded  with  high  walls,  and 
approached  by  massive  gateways.  He  never 
appears  in  public  except  dressed  in  his  neat 
silk  official  robes,  and  accompanied  by  an 
escort ; and,  most  important  point  of  all,  he 
both  pays  the  greatest  respect  to  his  superior 
and  insists  on  it  from  those  under  him,  while 
even  his  equals  he  always  meets  with  dignity. 
A Chinese  official,  in  fact,  respects  himself, 
and  consequently  is  respected  by  others  ; and 
this  is  the  grand  secret  why,  with  a very  small 
force  and  at  so  great  a distance  from  their 
capital,  they  are  able  to  keep  a conquered 
people  in  quiet  and  contented  subjection. 

Time  does  not  permit  me,  however,  to  enter 
more  fully  into  this  subject,  and  before  con- 
cluding this  paper  I must  say  a few  words  re- 
garding the  Kanjutis  of  Hunza,  who  have 
made  such  an  impression  upon  all  the  country 
in  the  vicinity  of  the  Pamirs.  This  tribe  of 
robbers  inhabit  the  deeply-cut  valley  which 
runs  from  the  apex  of  Central  Asia  wnere  the 
Hindu-Kush  and  Himalayan  systems  meet, 
and  the  watershed  between  eastern  and 
western  Asia  joins  that  between  northern 
and  southern.  They  seem  to  be  a remnant 
of  the  original  Aryan  stock  which  had  over- 
flowed from  the  first  starting-point  of  their 
race  to  the  north  of  the  Hindu-Kush,  and  to 
have  been  left  shut  up  in  this  secluded  valley, 
while  most  of  the  other  branches  and  oft-shoots 
of  the  parent  stock  have  been  swept  back- 
wards and  forwards  by  the  tides  of  conquest, 
and  drifted  into  far  off  and  remote  countries. 
Such  a people  cannot  fail  to  excite  one’s 
curiosity,  and  the  interest  w'as  naturally 
heightened  in  my  case  from  having  heard  so 
much  of  their  raids  and  bold  forays  in  the 
countries  through  which  I passed,  before 
entering  their  secluded  valleys.  I found  them 
to  be  small,  well-built,  hardy,  determined, 
though  not  fierce-looking  men,  wearing  long 
black  curls,  which  gave  them  a very  wild 
appearance.  Perhaps  the  most  remarkable 
feature  about  them  is  their  capacity  for  en- 
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durance.  They  issue  from  their  strongholds 
on  their  raiding  expeditions,  and  cover  often 
200  miles  of  mountainous  and  uninhabited 
country,  entirely  on  foot,  and  carry  their  own 
supplies  for  the  whole  distance  on  their 
backs  ; and  I have  known  the  cases  of  men 
carrying  news  of  my  movements  to  their  chief 
in  incredibly  short  spaces  of  time.  Dressed  in 
long  cloaks  of  thick  home-made  woollen 
material,  they  sleep  out  in  the  open  in  the 
most  intense  cold,  and  yet  live  upon  almost 
nothing.  I remember  on  one  occasion  giving 
some  Kanjutis  who  were  accompanying  me 
2 lbs.  of  flour  each,  and  was  told  that  this  was 
a regular  feast  for  them  for  three  days.  Another 
characteristic  of  them  is  their  avarice.  Like 
most  people  they  will  not  do  anything  for 
nothing,  but  they  even  seem  to  expect  to  get 
something  for  doing  nothing.  Money  they  did 
not  appear  to  care  about, as  they  scarcely  appre- 
ciate its  value,  and  when  I gave,  a few  of  them 
some  rupees  they  asked  the  Gurkhas  of  my  escort 
what  they  were  worth.  The  Gurkhas,  with  a 
cleverness  for  which  they  are  not  usually  re- 
markable, would  hold  out  a handful  of  tobacco 
and  say,  “ Well,  if  you  give  me  a rupee 
I will  give  you  this  much  tobacco.”  Those 
that  have  been  towards  Gilgit  and  Kashmir 
are,  of  course,  better  aware  of  the  true 
value  of  money,  and  all  wish  something 
and  keep  demanding  presents  for  every  little 
service  rendered.  The  late  Chief  Safder- 
Ali  - Khan  was  never  tired  of  demanding 
things.  I had  given  him  and  his  Wazir 
a number  of  presents  which  should  have 
been  amply  sufficient  to  satisfy  them ; but,  un- 
fortunately, I had  given  the  Wazir  a few  pieces 
of  soap  wrapped  in  tinfoil  paper.  This  seems 
to  have  excited  the  envy  of  the  Chief,  who  had 
received  none  ; for  he  promptly  sent  down  two 
men,  asking  for  some  to  give  to  his  wives. 
Even  when  I had  refused  him,  and  told  him 
that  I had  given  him  all  that  I ever  intended 
to  give,  he  used,  day  after  day,  to  keep  send- 
ing messages  to  me  for  every  imaginable  thing, 
down  even  to  my  tent  and  my  mule  trunks* 
The  people  seem  to  live  mostly  by  agriculture, 
and  are  principally  congregated  in  the  lower 
part  of  the  valley,  where  it  opens  out  opposite 
Nagar.  The  produce  of  the  fields,  however,  is 
scarcely  sufficient  for  their  wants,  and  they 
have  to  supplement  it  by  living  a great  deal 
on  apricots  and  other  fruits,  which  are  grown 
in  considerable  quantities.  In  the  upper 
valleys  they  have  flocks  of  sheep  and  goats, 
but  they  are  very  small,  and  not  very  numerous. 

Such  are  the  people  whose  chiefs  have 


recently  received  at  our  hands  the  just  punish- 
ment for  their  numerous  misdeeds,  and  it  is 
sincerely  to  be  hoped  that  the  peaceful  cul- 
tivator in  his  village  home  near  Gilgit,  the 
indolent  Kirghiz  tending  his  flocks  on  the 
Pamir,  and  the  enterprising  trader  wending 
his  way  across  the  mountains  to  Yarkand,  may 
now  enjoy  that  sense  of  security  which  this 
little  robber  tribe  have  denied  them  for  cen- 
turies. 

And  here  I must  end  this  imperfect  descrip- 
tion of  a region  which  has  lately  come  so 
prominently  into  notice  ; a region  replete  with 
interest  alike  to  the  man  of  science,  the 
student  of  languages,  and  the  statesman  ; and 
the  point  at  which  the  territories  of  the  two 
great  European  rivals — or  may  I not  say 
allies  ? — in  the  civilisation  of  Asia  most  nearly 
approach  each  other. 


DISCUSSION. 

The  Chairman  said  they  were  all  much  indebted 
to  Captain  Younghusband  for  his  very  valuable  paper. 
Everyone  who  had  heard  the  very  modest  account  he 
had  given  of  what  travellers  in  that  region  were  ex- 
posed to,  must  entertain  feelings  of  the  highest 
admiration  for  those  who  underwent  such  hardships. 
What  struck  him  most  was  the  great  stress  laid 
on  the  very  severe  cold  which  had  to  be  encountered, 
a matter  which  always  appealed  to  the  “ gentlemen 
of  England  who  lived  at  home  at  ease.”  They  all 
sympathised  with  those  who  took  part  in  Arctic  ex- 
peditions, but  what  impressed  them  most  was  not 
the  danger  so  much  as  the  excessive  hardships  from 
cold  which  they  had  to  endure.  But  except  in  the 
few  cases  where  he  had  to  leave  his  ship,  the  Arctic 
explorer  had  always  the  comfort  of  his  cabin  to  re- 
sort to,  and  many  Arctic  travellers  said  that  even  in 
the  bitterest  weather  they  could  manage  to  keep  the 
ship  itself  almost  uncomfortably  warm.  The 
travellers  in  the  Pamirs  had  no  cabin,  and  under  no 
circumstances  could  he  make  his  tent  uncomfortably 
warm.  Captain  Younghusband’s  explorations  had 
been  of  extreme  value,  not  only  to  geographical 
science,  but  to  the  Government  of  India.  The 
tracts  he  had  explored  were  now  assuming 
for  the  first  time  political  significance,  and, 
in  dealing  with  political  questions,  the  first  essen- 
tial was  an  intimate  knowledge  of  the  country 
in  question.  Having  been  lately  connected  with  the 
Government  of  India,  he  could  say  how  highly  Capt. 
Younghusband’ s services  were  appreciated.  It  was 
said  by  a Latin  author  that  poets  were  born,  not 
made ; and  he  thought  the  same  would  apply  to 
adventurous  travellers.  Sir  Roderick  Murchison, 
the  eminent  geologist,  began  his  career  as  an  officer 
of  dragoons,  and  Captain  Younghusband  did  the 
same.  He  could  hardly  help  saying,  when  he 
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saw  the  captain  in  evening  dress,  as  if  he  thought  of 
nothing  but  going  to  his  club  or  into  society,  and  then 
saw  him  mentally  on  one  of  his  expeditions,  with  only 
two  servants,  with  all  their  provisions  carried  on  one 
pony,  that  he  was  a sort  of  geographical  Dr.  Jekyll 
and  Mr.  Hyde,  appearing  first  in  one  character,  and 
then  in  a totally  different  one.  Mr.  Andrew  Lang,  in 
one  of  his  essays,  spoke  of  explorers  as  representing 
the  best  type  of  English  character,  and  remarked  on 
the  curious  craving  for  fresh  adventures,  almost  like 
that  of  a drunkard  for  alcohol,  which  always  seized 
such  travellers.  When  such  a man  got  into  what 
was  termed  a tight  place,  he  would  say,  “ Catch 
me  here  again,”  and  sure  enough  you  did  catch 
him  there  again;  and  he  had  little  doubt  that, 
in  a few  months’  time,  Captain  Younghusband 
would  be  on  the  war-path  again.  Until  quite 
recently  he  belonged  to  the  1st  Dragoon  Guards, 
but  the  Government  of  India  were  so  averse  to 
losing  his  services  that,  when  his  regiment  went 
home,  they  succeeded  in  breaking  through  the  rules, 
in  order  that  he  might  exchange  into  another  regi- 
ment, and  his  services  had  now  been  secured  per- 
manently for  the  Indian  army.  He  had  no  doubt 
that  he  would  go  on,  and  add  many  more  to  his  list 
of  achievements. 

Lord  CREMORNEsaid  Captain  Younghusband  must 
often  have  found  himself  in  an  uncomfortable  position, 
the  nearest  parallel  to  which  that  occurred  to  him 
being  that  of  the  adventurous  Swedish  professor, 
who  not  long  ago  traversed  Greenland  with  a very 
small  party.  He  had  one  advantage,  however,  in 
not  having  any  doubtfully  hospitable  people  to  meet, 
the  interior  of  Greenland  being  probably  only  un- 
inhabited. 

Sir  Halliday  Macartney,  K.C.M.G..  said 
there  were  plenty  of  Englishmen  who  had  the  courage 
to  lead  a troop  of  horse,  but  to  bear  aloft — “ Through 
snow  and  ice,  a banner  with  this  strange  device,  Excel- 
sior ! ” required  a very  different  and  superior  kind  of 
courage.  The  country  described  was  of  great  political 
interest  at  the  present  time,  and  it  was  astonishing  that 
the  heart  of  the  oldest  civilised  continent  should  have 
remained  until  lately  almost  as  unknown  as  the  heart 
of  Africa.  The  point  of  political  equilibrium  of  Asia 
must  be  said  to  be  changed  many  degrees  further 
east ; for  while  formerly  they  looked  to  Herat  and 
Candahar  as  places  of  great  importance,  attention 
was  now  more  directed  to  a point  beyond  the 
Mustagh  Mountains,  where  the  three  great  empires 
of  China,  Russia,  and  England  met.  He  had  listened 
with  great  pleasure  to  the  testimony  which  had  been 
given  in  favour  of  the  Chinese,  with  whom  he  had  so 
long  been  connected.  He  accompanied  the  Marquis 
Tseng  to  St.  Petersburg,  after  the  region  of  Kuldja 
had  been  annexed  by  Russia,  and  lent  him  what 
assistance  he  could  ; and  when  the  marquis  succeeded 
in  getting  it  restored  to  China,  Lord  Dufferin  paid 


him  the  compliment  of  saying  that  he  had  accom- 
plished what  no  man  had  ever  done  before,  he  had 
made  Russia  give  back  a province  she  had  once 
annexed. 

Mr.  W.  Martin  Wood  said  it  was  well  to 
recollect  that  the  pioneer  in  this  modem  exploration 
of  high  Asia  was  a member  of  the  old  Indian 
navy,  the  discoverer  of  the  sources  of  the  Oxus,  and 
from  that  point,  which  was  thought  so  striking 
at  the  time,  one  could  measure  how  immensely 
our  knowledge  had  been  extended  since.  He 
thought  the  reader  of  the  paper  was  a little  hard 
on  the  Hunzas  in  describing  them  as  brigands,, 
and  so  on  ; for  the  photographs  which  had  been 
shown  seemed  to  offer  some  excuse  for  them, 
as  it  was  difficult  to  see  where  they  could  find 
anything  to  live  on,  and  they  were  no  doubt 
driven  to  get  their  living  how  they  could.  Captain 
Younghusband  had  spoken  of  their  receiving  a just 
punishment  from  our  troops,  but  that  might  be  open 
to  question,  for  they  had  never  robbed  our  people  or 
interfered  with  them.  That  was  only  an  illustration 
of  the  extraordinary  position  in  which  we  found  our- 
selves in  that  region,  where,  as  Captain  Young- 
husband had  said,  our  influence  was  constantly  ex- 
tending. It  was  our  influence  which  had  been 
pushed  from  within,  not  from  without.  Not  much 
had  been  said  about  the  Nagaris,  but  it  was  interest- 
ing to  remark  both  on  their  similarity  and  contrast  to 
the  Hunzas,  though  they  were  of  a similar  race. 
They  were  superior  to  the  Hunzas  probably  owing  to 
their  more  fertile  soil,  and  perhaps  superior  religion, 
or  better  customs  with  regard  to  other  people. 
Speaking  of  English  influence  in  high  Asia,  he 
would  refer  to  the  paper  by  Sir  Alfred  Lyall  in  the 
Nineteenth  Century , in  which  he  expressed  the  hope 
that  England  would  not  go  on  extending  her  bound- 
aries, and  thus  increasing  the  responsibilities,  which, 
must  weigh  on  the  minds  of  reflective  Englishmen. 

Mr.  Oliver  Williams,  referring  to  the  last 
sentence  in  the  paper,  said  he  hoped  England  and 
Russia  might  rather  be  allies  than  rivals.  That 
time  last  year,  he  was  travelling  for  some  eight 
months  through  the  Arctic  seas,  across  a great  part 
of  Siberia,  and  came  home  through  St.  Petersburgh  ; 
and  both  the  principal  officials  in  Siberia  and  the 
ministers  in  the  capital  expresssed  their  great  desire 
for  friendly  intercourse  and  friendly  exchange 
of  commercial  relations  with  England.  They 
said  that  such  a vast  empire  as  Russia  had  ample 
work  within  its  own  territory  which  required  de- 
veloping in  every  way.  There  were  vast  regions 
which  still  required  railways,  canals,  and  othe;  works 
which  could  only  be  carried  out  at  great  expense,  and 
which  must  be  assisted  in  such  a country  by  t le 
Government,  who  also  had  a great  deal  to  do  at  pre- 
sent in  connection  with  the  famine.  Russians  were 
most  desirous  to  show  a friendly  spirit  to  the  English, 
and  if  we  would  only  reciprocate  it,  great  good  would 
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result.  His  own  experience  with  regard  to  the  cold 
was,  that  while  travelling  night  after  night,  with 
about  50°  of  frost,  Reaumur,  he  did  not  feel  the 
cold.  One  reason  was  that  you  were  well  wrapped 
up  in  furs  and  woollens,  and,  the  other,  that  when 
the  cold  was  so  intense  the  air  was  always  very  calm. 

The  Chairman  then  moved  a vote  of  thanks  to 
Captain  Younghusband,  which  was  carried  unani- 
mously. 

Captain  Younghusband,  in  reply,  said  the  kind- 
ness and  appreciation  which  he  received  at  home  was 
a great  encouragement  to  the  traveller  when  wander- 
ing about  in  the  wilds  of  Central  Asia.  He,  like 
most  travellers,  had  thought  at  times  that  he  would 
never  go  in  for  that  sort  of  thing  any  more  ; he  had 
said  so  many  times  when  crossing  the  desert 
on  his  way  from  Peking,  on  the  glaciers,  when  ex- 
ploring the  northern  frontier  of  Cashmir,  and  on 
the  bleak  and  cold  Pamirs ; but  when  the  traveller 
returned  to  his  native  country,  and  saw  that  an 
interest  was  taken  in  what  he  had  done,  and  that 
people  would  still  be  interested  in  further  journeys 
he  might  make,  he  felt  his  energies  renewed,  and 
was  quite  willing  to  undergo  the  hardships  which 
must  necessarily  befall  him,  feeling  that  he  was  doing 
something  for  his  government  and  his  country. 


Miscellaneous. 

+ 

TRANS-SIBERIAN  RAIL  WA  Y. 

The  Board  of  Trade  Journal  quotes  the  following 
from  Dr.  Meyners  d’Estrey’s  article  in  the  Journal 
des  Economistes  on  the  proposed  railway  across 
Siberia  : — 

After  the  grand  work  of  General  Annenkoff  in 
Central  Asia,  Russia  has  recently  formed  the  project 
of  constructing  a still  more  gigantic  railway.  This 
is  a line  through  Asia  terminating  on  the  Pacific 
< )cean  and  intended  to  connect  the  Chinese  system 
with  the  European  systems. 

“ The  distances  for  the  contemplated  Trans- 
Siberian  Grand  Pacific  are  as  follows  From 
Tjoumens  to  Tomsk,  1,300  kilometres;  from  Tomsk 
to  Irkutsk,  1,700  kilometres  ; from  Irkutsk  to  Oustj- 
Strejelka,  1,300  kilometres;  from  Oustj-Strejelka 
to  Oussouri,  1,600  kilometres;  from  Oussouri  to 
Vladivostock,  500  kilometres.  Total,  6,400  kilo- 
metres. 

“ This  line  will,  therefore,  exceed  in  length  any 
of  the  Trans-American  lines.  In  fact,  that  of 
Canada,  opened  in  1884,  has  only  a length  of  5,071 
kilometres;  the  North  Pacific,  opened  in  1883,  5,293 
kilometres ; the  Central  and  the  Union,  opened  in 
*883,5,260  kilometres;  the  Santa-Fe  line,  opened 
in  1881,  4,875  kilometres;  the  Atlantic  and  Pacific, 


5,631  kilometres  ; the  North  Pacific,  opened  in  1883, 
6,251  kilometres. 

“ The  proposed  line  will  meet  few  difficulties  in 
connection  with  the  level  of  the  country;  but  the 
large  rivers  flowing  from  south  to  north,  and  which 
must  be  crossed  by  the  line,  will  necessitate  the 
construction  of  very  expensive  bridges.  Thus,  it 
appears,  the  opinion  has  been  expressed  that  these 
rivers  might  be  dealt  with  temporarily  by  means  of 
boats.  In  winter  the  journeys  would  be  made  on 
the  ice  by  means  of  movable  rails.  Such  might  be 
done  for  Lake  Baikal,  in  order  to  avoid  the  great 
detour  of  200  kilometres,  which  would  have  to  be 
made  by  the  line  in  order  to  pass  to  the  south  of 
this  lake. 

“The  rivers  to  be  crossed  would  be  the  Tobol  at 
Tobolsk,  the  Irtysch  at  Omsk,  the  Ob  to  the  east  of 
Tomsk,  the  Tom  at  Tomsk,  the  Yenissei  at  Kras- 
nojarsk  and  other  arms  of  rivers  of  lesser  importance. 

“The  system  of  crossing  the  river  by  means  of  ferry 
boats  on  which  the  carriages  are  placed  is  already 
employed  at  many  places  in  Europe,  among  others 
near  Hamburg ; it  works  rapidly  and  does  not  cause 
any  loss  of  time. 

“ The  bridges  which  would  have  to  be  constructed 
over  the  rivers  should  be  extremely  substantial ; they 
would  have  to  resist  the  floating  ice  to  be  met  with 
for  a long  period  of  the  year  in  Siberia.  This  would, 
therefore,  necessitate  enormous  expenditure. 

“ Further,  there  are  other  obstacles,  such  as  the 
Yablonoi  mountains,  1,150  metres  above  the  level  of 
the  sea.  But  this  altitude  is  really  much  less  when  it 
is  seen  that  the  passage  through  these  mountains  is 
situated  400  kilometres  from  the  east  coast  of  Lake 
Baikal,  and  that  this  lake  itself  is  409  metres  above 
the  sea-level. 

“ In  the  Amour  valley  the  only  question  of  difficulty 
will  be  that  of  the  Oussouri.  The  eastern  extremity 
of  the  line  as  far  as  the  Pacific  Ocean,  near  Vladivo- 
stock, will  then  be  easily  reached. 

“It  is  difficult  to  form  an  estimate  of  the  cost  of 
these  constructions.  The  Trans-Caspian  line,  which 
was  inaugurated  in  1888,  cost  about  32,000  roubles 
per  verste  (verste=-633  of  a mile),  but  it  is  most 
probable  that  the  Grand  Trans-Siberian  will  cost 
more,  especially  if  it  is  desired  to  establish  bridges 
across  che  rivers,  which  will  sooner  or  later  be  in- 
evitable in  order  to  prevent  delays  and  the  continual 
expense  of  the  transhipment  of  passengers  and 
merchandise. 

“The  rivers  may  be  crossed  by  ferry-boats  in 
summer,  and  on  the  ice,  when  safe,  in  winter ; but 
the  ice  drifts  incessantly  between  these  two  seasons, 
and  then  the  question  of  crossing  becomes  somewhat 
difficult  of  solution.  This  question  has  been  put  to 
General  Annenkoff,  and  he  counts  on  the  construc- 
tion of  the  line  without  bridges. 

“This  line  has  given  rise  to  two  proposals:  one 
emanates  from  the  Ministry  of  Public  Works,  the 
other  is  that  of  General  Annenkoff.  The  Ministry 
of  Public  Works  engages  to  construct  the  Trans- 
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Siberian  within  thirty  years,  and  at  a cost  of 
480,000,000  roubles;  General  Annenkoff  only  asks 
for  four  years  and  300,000,000  roubles.  It  is  pro- 
bable that  the  system  of  the  General  will  be  accepted. 
Already  the  Ministerial  Committee  has  given  him 
its  approval.  He  has  also  the  support  of  the 
Ministries  of  War  and  Finance. 

“The  advantages  presented  by  the  Trans-Siberian 
are  many.  First  for  Russia,  it  will  place  St.  Peters- 
burg and  Moscow  in  communication  with  its  posses- 
sions on  the  Pacific  Ocean,  notably  with  the  large 
military  port  of  Vladivostock.  It  will  permit  Russia, 
in  the  event  of  a war  with  China,  to  rapidly  muster 
an  army  on  the  frontiers  of  the  Chinese  Empire,  and 
from  a commercial  point  of  view  it  will  secure  to 
Russia  the  situation  as  intermediary  between  Europe 
and  the  countries  of  the  extreme  East,  such  as  China, 
Japan,  and  Corea.  It  will  carry  passengers  and  a 
large  portion  of  the  goods  which,  at  present,  take  the 
sea-route  in  order  to  be  forwarded  from  Europe  to 
the  extreme  East  and  vice-versa. 

“ The  journey  from  Western  Europe  to  Shanghai  at 
present  takes  44  days  by  the  Suez  route,  and  34  days 
by  the  Trans-Canadian  railway.  It  will  be  only  20 
days  by  the  Trans-Siberian. 

“Along  a large  portion  of  the  Trans-Siberian  route, 
cultivation  may  be  carried  on  over  an  area  of  land 
equivalent  to  the  width  of  France  from  east  to  west, 
between  the  Vosges  and  the  ocean.  It  will  not  be 
long  before  cultivation  is  commenced.  When  the 
Trans-Caspian  was  built,  the  country  in  which  this 
railway  of  1,000  kilometres  was  situated  was  only  a 
desert.  Now  cotton  is  planted  there  with  great 
success.  Central  Asia  produces  ten  times  more 
cotton  than  before  the  existence  of  the  Trans-Caspian 
railway.” 


Correspondence. 

+ 

BURNING  OILS  FOR  LIGHTHOUSES  AND 
LIGHTSHIPS. 

As  there  was  very  little  opportunity  for  discussion 
after  the  reading  of  Mr.  E.  Price  Edwards’s  paper 
on  “Burning  Oils  for  Lighthouses  and  Lightships,” 
I desire,  with  your  permission,  to  correct  a mis- 
apprehension that  may  probably  arise  from  the 
remarks  offered  by  Mr.  Boverton  Redwood,  when  he 
states  that  the  definition  of  “ inflammable  liquid,”  in 
relation  to  lighthouse  oil  in  the  recent  Inflammable 
Liquids  Bill,  was  not  objected  to  by  the  delegates 
of  the  Scotch  oil  companies. 

The  reason  for  this  reference  to  the  Scotch  pro- 
ducers in  his  criticism  of  Mr.  Edwards’s  paper  is  not 
quite  apparent,  and,  to  many  who  are  not  familiar 
with  the  history  of  petroleum  legislation,  it  may 
be  somewhat  misleading. 

It  is  well  known  that  the  Scotch  producers,  ever 
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since  the  first  Petroleum  Bill  of  1862,  have  on  all 
occasions  when  the  question  of  safety  came  under 
discussion  in  Parliament,  or  was  the  subject  of  in- 
vestigation by  Parliamentary  committees,  contended 
strongly  for  a high  standard.  But  in  the  trade 
conferences  of  1891,  the  question  of  the  standard  of 
safety  was  purposely  never  under  discussion,  as  the 
general  provisions  of  the  Draft  Bill  submitted  for 
their  consideration  were  felt  to  be  so  onerous,  that 
united  trade  action  had  become  a necessity,  in  order 
to  prevent  serious,  if  not  fatal,  injury  to  the  trade  in 
mineral  oils  generally. 

During  1891,  however,  the  Scottish  Mineral  Oil 
Association,  which  comprises  practically  the  whole  of 
the  oil  producers  of  Scotland,  issued  a statement  in 
regard  to  the  Inflammable  Liquids  Bill,  in  which  re- 
ferance  is  specially  made  to  the  absurdity  of  light- 
house and  other  oils  with  flash  points  over  150°  F. 
being  brought  within  its  scope,  by  the  introduction 
into  that  Bill  of  quite  a novel  qualification,  viz., 
specific  gravity.  That  statement  further  says,  “The 
subscribers  desire  to  emphasise  the  fact  that  they  have 
always  maintained  a standard  of  safety  much  above 
the  requirements  of  any  Act  of  Parliament ; and  that 
their  mineral  oils  have,  in  consequence,  stood  the 
test  of  experience  under  all  circumstances  and  in 
all  climates,  and  have  been  practically  free  from 
accidents,  either  of  conveyance,  storage,  or  in  use 
in  lamps.  To  brand  their  manufactures,  therefore, 
with  the  stigma  that  exceptional  measures  and  pre- 
cautions require  to  be  adopted  in  their  case  would  be 
manifestly  unjust.” 

I may  be  permitted  also  to  make  some  reference  to 
the  very  remarkable  statement  which  Mr.  Redwood 
makes  as  to  the  result  of  experiments  conducted  by 
Sir  Frederick  Abel  and  himself,  viz.  : — “ That  sub- 
stantially it  was  found  that  a lamp  might  be  said  to 
be  in  the  safest  condition  when  the  space  above  the 
oil  in  the  reservoir  was  filled  with  vapour.”  Now,  if 
this  is  to  be  taken  seriously,  it  is  clear  that  Dr.  James 
Young,  the  founder  of  the  industry  with  Sir  Lyon 
Playfair,  and  a host  of  other  scientific  men  who  have 
given  special  attention  to  this  subject  in  England,  in 
Germany,  and  in  America,  have  been  wrong  in 
insisting  that  oils  for  domestic  use  should  be  high- 
test,  with  a minimum  flash-point  of  iooQ  Fahr. 
That  the  more  educated  classes  also,  and  public  com- 
panies— such  as  railways,  steamships,  and  lighthouse 
Boards — have  all  been  erroneously  seeking  safety  in 
high-test  oils ; and  that  the  various  Government 
departments,  guided  by  Sir  Frederick  Abel  himself, 
have  been  making  a strange  mistake  in  declining  to 
use  oil,  even  in  a soldiers’  camp,  with  a lower  flash- 
point than  105°  Abel  test. 

Mr.  Redwood  appeals  from  the  few  isolated  ex- 
periments made  by  Mr.  Edwards  to  the  experiments 
made  by  the  million  every  night,  with  lamps,  in  their 
own  houses  ; but  surely  the  sad  scenes  depicted  from 
hospital  experience  by  the  late  Mr.  Charles  Marvin, 
were  enough  to  show  that  Mr.  Edwards’  experiments 
are  oft  repeated  in  the  homes  of  the  poor  with 
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equally  sensational,  and  too  frequently  with  much 
more  tragic  results. 

The  unsafety  of  higher  test  oils,  Mr.  Redwood 
says,  may  arise  from  their  volatilising  slowly,  and  thus 
more  liable  to  produce  an  explosive  mixture.  But 
the  experiments  of  Mr.  Edwards  have  frequently 
been  confirmed  by  many  other  operators,  that  the  tem- 
perature of  oil  in  lamps  rarely  ever  rises  above  90°  F ahr . 
after  five  or  seven  hours’  burning,  and  usually  it 
varies  from  76°  to  90°  Fahr.  High  test  oils,  there- 
fore, which  give  off  no  vapour  under  ioo°  Fahr.  never 
reach  the  point  in  ordinary  domestic  lamps  at  which 
vapour  can  be  produced,  and,  consequently,  safety  in 
their  use  is  insured. 

On  the  other  hand,  oils  which  begin  to  give  off 
inflammable  vapour  at  76°  to  90°  Fahr.  are  exposed 
to  such  temperatures  in  the  reservoirs  of  lamps,  and 
are,  therefore,  maintained  just  at  the  point  when 
volatilisation  is  least  active  ; and  it  follows  from  this 
theory  of  Mr.  Redwood’s  that  75 Q to  90^  flashing 
oils  are  precisely  the  oils  most  dangerous  to  use 
under  ordinary  domestic  conditions. 

From  an  experience  of  30  years  with  a great 
variety  of  lamps  and  oils,  and  having  examined  many 
cases  cf  so-called  lamp  explosions,  I should  say  that 
an  explosion,  in  the  true  sense  of  the  word,  seldom, 
if  ever,  happens.  What  I have  found  is,  that  vapour, 
escaping  from  the  lamp,  flares  up  the  chimney,  or 
the  vapour  may  take  fire  inside  the  lamps,  and,  under 
such  circumstances,  from  the  heat  produced,  the 
chimney  breaks,  or  the  reservoir  may  crack,  or  the 
soldered  parts  become  disconnected  ; but,  in  the 
great  majority  of  lamp  accidents,  the  cause  is  either 
upsetting  the  lamp,  or  dropping  it  through  careless- 
ness, or  from  alarm  when  any  flaring  takes  place. 
When  a lamp  is  upset  which  contains  oil  that  gives 
off  vapour  from  750  to  85°  Fahr.,  the  chances  are, 
that  the  vapour  and  oil  take  fire,  as  they  escape 
from  the  lamp,  and  the  greater  the  volume  of  vapour 
present,  the  greater  the  risk. 

The  very  exhaustive  experiments  conducted  by  Dr. 
W.  Thorner  in  Germany,  confirm  our  practical  ex- 
perience that  the  risk  from  any  actual  explosion  in 
lamps  is  extremely  small.  He  discharged  an  electric 
spark  in  the  space  above  the  oil  in  the  lamp  reser- 
voir, and  the  result  in  nearly  all  the  trials  was  merely 
a swishing  noise,  followed  by  the  extinction  of  the 
flame,  so  that  the  energy  of  the  slight  explosion  ex- 
pended itself  harmlessly  up  the  wick  tube.  The  ex- 
plosions took  place  at  temperatures  varying  from  76° 
to  84°  Fahr.,  in  the  case  of  the  ordinary  commercial 
petroleum  flashing  at  740  to  8o°  Fahr.  There  were 
three  explosions  that  were  more  violent  than  the 
others,  and  these  were  with  oils  flashing  at  770  to  8cr 
Fahr.  The  highter  test,  Water  White  and  German 
Kaiser  oil,  did  not  produce  an  explosion  till  the  oils 
reached  1160  and  109°  Fahr.,  and  in  these  cases  the 
explosion  was  slight. 

We  venture  to  think  that  practical  experience  fully 
justified  Dr.  Thorner  in  the  opinion  he  expresses, 
that  a petroleum  which  does  not  give  off  any  ex- 


plosive vapour  at  ioo°  Fahr.  Abel  test,  may  be  used 
anywhere  in  Germany  or  in  England  with  the  most 
perfect  safety. 

William  Love. 


Obituary. 

+ 

M.  IT.  Blanchard. — Mr.  Mark  Henry  Blanchard, 
the  well-known  terra-cotta  manufacturer,  died,  in 
the  76th  year  of  his  age,  on  the  1st  inst.,  at  his  re- 
sidence, Bishop’s  Waltham,  Hants,  after  a short 
illness.  He  was  one  of  the  earliest  revivers  of  the  use  of 
terra-cotta,  and,  at  the  Great  Exhibition  in  1851,  he 
obtained  the  prize  medal  for  material  and  workman- 
ship in  terra-cotta.  He  carried  out  some  of  the  most 
extensive  works  with  this  material  throughout  the 
country,  more  particularly  those  in  the  South 
Kensington  Museum  and  the  Gardens  of  the  Royal 
Horticultural  Society.  Air.  Blanchard’s  premises 
were  originally  in  the  Blackfriars-road  ; but  when 
the  ground  upon  which  they  stood  was  required  for 
public  purposes,  he  removed  to  more  extensive 
premises  in  Hampshire.  As  late  as  December  of  last 
year,  a new  invention  of  his  for  a fireproof  staircase 
and  flooring  in  terra-cotta  was  tested  with,  it  is  said,, 
satisfactory  results.  Mr.  Blanchard  had  been  a mem- 
ber of  the  Society  of  Arts  for  nearly  30  years. 

Sir  James  Caird,  K.C.B.,  LL.D.,  F.R.S. — Sir 
James  Caird,  who  died  on  Tuesday  evening,  9th 
inst.,  although  not  a member  of  the  Society  of  Art?,, 
took  great  interest  in  the  work  of  the  Society.  In 
December,  1857,  he  presided  at  a meeting,  when  a 
paper  “ On  the  Progress  of  the  Agricultural  Imple- 
ment Trade  ” was  read  by  Mr.  S.  Sidney;  and  he 
had  promised  to  take  the  chair  on  April  18,  when 
Sir  William  Wedderburn  will  read  a paper  before 
the  Indian  Section  on  the  “Reorganisation  cf 
Agricultural  Credit  in  India.”  During  the  44 
years  between  these  two  dates,  he  presided,  on 
several  occasions,  at  meetings  devoted  more  particu- 
larly to  the  discussion  of  agricultural  subjects.  Full 
biographies  of  Sir  James  Caird  have  appeared  in 
The  Times  and  other  papers,  and  it  is  not  therefore 
necessary  to  do  more  here  than  set  down  the  dates  < f 
the  chief  particulars  of  his  life.  He  was  the  son  < f 
Mr.  James  Caird,  of  Stranraer,  born  in  1816, 
and  educated  at  the  High  School  and  University 
of  Edinburgh.  Sir  James  Caird  was  M.P.  f>  r 
Dartmouth  from  1857  to  1859,  and  for  Stirling 
from  1859  to  1865.  In  i860  he  was  appointed  a 
Member  of  the  Fishery  Board,  and,  in  1863,  became 
Chairman  of  the  Royal  Commission  on  the  Sea- 
Fisheries  of  the  United  Kingdom.  He  was  appointed 
on  the  Famine  Commission,  to  inquire  into  the 
circumstances  of  the  great  famine  in  India  of  1876-7  -r 
C.B.  in  1870,  and  K.C.B.  in  1882  ; President  of  the 
Statistical  Society,  1881-3;  Member  of  the  Ro>;I 
Commission  on  Land  Law  (Ireland)  Acts,  1885-7. 
He  was  also  Senior  Land  Commissioner  for  England 
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Sir  James  Caird  was  the  author  of  several  works  on 
agriculture,  which  passed  through  numerous  editions, 
and  were  translated  into  foreign  languages. 


General  Notes. 


Chicago  Exhibition. — The  Austrian  Gazette 
publishes  the  nomination  of  Archduke  Charles 
Louis,  the  Austrian  Heir  Apparent,  as  patron  of  the 
Austrian  Section  of  the  Chicago  Exhibition.  The 
Marquess  Bacquehem,  Austrian  Minister  of  Com- 
merce, is  appointed  President  of  the  Austrian 
Commission,  which  further  comprises  five  Vice- 
Presidents  and  seventy-five  others  as  members  of 
the  Central  Committee,  and,  finally,  fifteen  members 
of  the  Executive  Committee.  This  is  the  strongest 
official  body  on  record  in  this  country  connected  with 
an  International  Exhibition,  showing  that  Austria 
intends  to  be  largely  represented  at  Chicago. — 
Standard. 

French  Savings  Banks  in  1891. — Accord- 
ing to  a report  recently  issued  by  the  Minister 
of  Commerce  upon  the  situation  of  ordinary 
savings  banks  in  France,  it  appears  that  the  number 
of  such  banks  existing  in  1891  was  544,  with  branches 
to  the  number  of  1,062.  The  number  of  new  ac- 
counts opened  during  the  year  was  513,690,  a falling 
off,  as  compared  with  the  preceding  year,  of  12,175. 
The  total  number  of  accounts  open  at  the  end  of  the 
year  was  5,936,825,  and  the  amount  of  deposits 
during  1891  was  835,894,734  francs  (^33,436,000). 
The  total  amount  standing  to  the  credit  of  depositors 
was  3,052,31 1,372  francs  (^122,092,000).  The  Monde 
Economique , in  reviewing  the  returns,  calls  attention 
to  two  remarkable  points  in  connection  with  these 
statistics — the  diminution  of  what  may  be  termed 
active  saving,  and  the  augmentation  of  savings  to 
which  the  word  passive  may  be  applied,  by  reason  of 
the  capitalisation  of  interest.  The  number  of  new 
accounts,  which  was  only  513,690,  amounted,  in  the 
previous  year,  to  534,865,  whilst  the  total  number 
of  accounts  open  rose  from  5,761,408  in  1890,  to 
5,936,825  in  1891.  There  is  therefore  a falling  off 
in  the  savings,  which  points  to  a less  prosperous 
condition  of  affairs.  The  deposits  during  the  year 
have  followed  the  same  descending  scale,  and 
amounted  to  835,000,000  francs  in  1891,  as  com- 
pared with  869,000,000  in  1890.  And  yet  the 
amount  standing  to  the  credit  of  the  various  de- 
positors has  risen  from  2,911,000,000  francs  in  1890, 
to  3,052,000,000  last  year. 


MEETINGS  OF  THE  SOCIE1Y. 

Ordinary  Meetings. 

Wednesday  evenings,  at  Eight  o’clock  : — 

February  24.  — Ernest  Uart,  “ Ancient 
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and  Modern  Art  Pottery  of  Japan.”  Prof.  William 
Anderson,  F.R.C.S.,  will  preside. 

March  2. — Prof.  Vivian  B.  Lewes,  “Spon- 
taneous Ignition  of  Coal,  and  its  Prevention.” 

March  9.— A.  P.  Laurie,  M.A,  “Experiments 
on  the  Durability  of  Modern  Pigments.” 

March  16. — Tempest  Anderson,  M.D.,  “Ice- 
land.” 

March  23.— Gilbert  R.  Redgrave,  “Manu- 
facture and  Industrial  Application  of  Flexible 
Tubing.” 

Papers,  the  dates  of  reading  of  which  are  not 
yet  fixed  : — 

“The  Fisheries  Department:  its  Position  and 
Prospects.”  By  J.  W.  Willis  Bund. 

“The  Congo  State.”  By  Captain  V.  Lovett 
Cameron,  R.N.,  C.B. 

“ Foreign  Exchange.”  By  Ewing  Matheson. 

“Colour  Blindness.”  By  Captain  W.  de  W. 
Abney,  C.B.,  F.R.S. 

“ Uses  and  Applications  of  Aluminium.”  By  G.  L. 
Addenbrooke. 


Foreign  and  Colonial  Section. 

Tuesdays,  at  Half-past  Four  or  Eight 
o’clock  ; due  notice  of  the  hour  will  be 
given : — 

March  15. — F.  A.  Pezet  (Peruvian  Consul 
General),  “Peru.”  8p.m. 

April  5. — The  Rev.  John  McLean,  D.D. 
“Manitoba  and  the  North-West  Provinces  of  the 
Dominion.” 

April  26.  — Sir  Edward  Braddon,  K.C.M.G., 
“The  Progress  of  Australasia.” 

May  24.— Colonel  Howard  Vincent,  C.B., 
M.P.,  “The  Extension  of  Colonial  Trade.” 


Indian  Section. 

Thursday  afternoons,  at  4.30  p.m.  : — 

March  3. — Surgeon- General  Sir  William  James 
Moore,  K.C.I.E.,  “Indian  Sanitation  and  the  In- 
ternational Congress  of  Hygiene.”  Major-Gen.  Sir 
OvvenTudorBurne,K.C.S.I.,C.I.E.,  will  preside. 

March  24. — G.  H.  M.  Batten,  formerly  of  the 
Bengal  Civil  Service,  “The  Opium  Question.”  Sir 
John  Strachey,  G.C.S.I.,  C.I.E.,  will  preside. 

April  7.— Dr.  J.  Augustus  Voelcker,  “ The 
Agricultural  Needs  of  India.” 

April  28.— Sir  William  Wedderburn,  Bart., 
“Reorganisation  of  Agricultural  Credit  in  India.” 

May  19.  — Jervoise  Athelstane  Baines, 
I.C.S.,  Chief  Census  Commissioner  for  India,  “ The 
Indian  Census  of  1891.”  Sir  Charles  Bernard, 
K.C.S.I.,  will  preside. 
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Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock 

February  23.—  J.  William  Tonks,  “Artistic 
Treatment  of  Jewellery : Jewel  and  Address  Caskets.” 
Sir  Philip  Cunliffe-Owen,  K.C  B.,  K.C.M.G., 
C.I.E.,  will  preside. 

March  29.— E.  Roscoe  Mullins,  “The Deco- 
rative Uses  of  Sculpture.”  Alfred  Gilbert, 
A.R.  A.,  will  preside. 

April  12.  — C.  Purdon  Clarke,  C.I.E., 
“ English  Brocades  and  Figured  Silks.”  The  Lord 
Masham  will  preside. 

May  17.— George  J.  Robinson,  “Decorative 
Plaster  Work”  (II.).  J.  Hungerford  Pollen 
will  preside. 

May  31.— William  De  Morgan,  “Lustre 
Ware.” 

There  will  be  no  meeting  on  March  8,  as 
previously  announced.  This  will  be  replaced 
by  a meeting  on  May  31. 


Cantor  Lectures. 

Monday  evenings,  at  Eight  o’clock 
Prof.  William  Robinson,  M.E.,  Assoc- 

M.Inst.C.E.,  “The  Uses  of  Petroleum  in 

Prime  Movers.”  Four  Lectures. 

Lecture  I.— February  29 .—Properties  and 
Uses  of  Petroleum  in  Prime  Movers. — Oil  testing — 
Specific  gravity,  flashing  point,  composition — Ex- 
pansion— Distillation — Vaporisation  of  oils — Spray- 
making and  carburet  ting  devices  in  modern  oil- 
engines— Pressure  of  petroleum  vapours  at  different 
temperatures — Behaviour  of  different  kinds  of  oil  in 
engine  cylinder — Other  properties  of  petroleum  as 
heating  and  working  agent. 

Lecture  II.— March  7 .—Petroleum  Oil-engines. 
—Heating  of  oils — Mixing  and  firing  of  charge  in 
the  internal  combustion  engine— Use  of  regenerator 
— Modes  of  governing— Practical  tests— Study  of 
indicator  diagrams — Efficiency — Present  economy  and 
future  possibilities. 

Lecture  III.— March  14 .—  Oil  Gas.— Gas  gene- 
rator and  internal  combustion  engine  versus  steam- 
boiler  and  steam-engine. 

Lecture  IV.— March  21.— Oil  Fuel  and  Gaseous 
Fuel  for  Steam- boilers. Sate  heavy  oils  available — 
Different  methods  of  burning  oils — Injector-burners 
—Evaporative  power  of  oil  fuel. — Advantages  and 
disadvantages  of  liquid  fuel  on  steamships— Trans- 
port and  storage  of  petroleum— Other  uses  of  petro- 
leum for  power  purposes. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Feb.  22  ...  Geographical,  University  of  London, 
Burlington-gardens,  W.,  8J  p.ra.  Mr.  J.  Theodore 
Bent,  “ Journeys  in  Mashonaland  and  Explorations 
among  the  Zimbabwe  and  other  Ruins.” 


British  Architects,  9,  Conduit-street,  W.,  8 p.m. 
1.  Mr.  R.  Herbert  Carpenter,  “The  Subject  of 
Painted  Glass  : Introductory.”  2.  Mr.  James 
Powell,  “ Some  Details  and  Technicalities  of  the 
Glass-painter’s  Art.”  3.  Mr.  N.  H.  J.  Westlake, 
“ Fairford,  Winchester,  and  King’s  College 
(Cambridge),  as  Models  for  Modern  Work.”  4. 
Mr.  Clement  Heaton,  “ Stained  Glass  of  the 
Renaissance  Period,  and  the  Use  of  Enamel.” 
Medical,  n,  Chandos-street,  W.,  8£  p.m. 

London  Institution,  Finsbury-circns,  E.C.,  5 p.m. 
Mr.  G.  L.  Gomme,  “ Popular  Superstitions  and 
Traditions.” 

Tuesday,  Feb.  23  ...  SOCIETY  OF  ARTS,  John-street. 

Adelphi,  W.C.,  8 p.m.  (Applied  Art  Section.) 
Mr.  J.  William  Tonks,  “Artistic  Treatment  of 
Jewellery:  Jewel  and  Address  Caskets.” 

Royal  Institution,  Albemarle  - street,  W..  3 p.m. 

Prof.  Victor  Horsley,  “The  Brain.”  (Lecture  VI.) 
Medical  and  Chirurgical,  20,  Hanover-sq.,W.,8£  p.ra. 
Civil  Engineers, 25,  Great  George-strest,  S.W.,  8 p.m. 
Photographic,  5A,  Pall-mall  East,  S.W.,  8 p.m. 
Anthropological,  3,  Hanover- square,  W.,  p.m. 
Mr.  H.  Ling  Roth,  “ The  Natives  of  Borneo.  ’ 
Part  II.  Edited  from  the  papers  of  the  late  H. 
Brooke  Low,  Esq. 

Wednesday,  Feb.  24. ..SOCIETY  OF  ARTS,  Joba-street, 
Adelphi,  W.C.,  8 p.m.  Mr.  Ernest  Hart,  “Ancient 
and  Modern  Art  Pottery  of  Japan.” 

Geological,  Burlington-house,  8 p.m. 

Royal  Society  of  Literature,  21,  Delahay-street, 
S.W..  1 p.m. 

Patent  Agents,  19,  Southampton-buildings,  W.C., 
7.15  p.m.  1.  Discussion  on  Mr.  Ellis’s  and  Mr. 
Newton’s  Papers.  2.  Mr.  J.  Imray,  ' Provisional 
Protection.” 

Thursday,  Feb.  25. ..Royal,  Burlington-house,  W.,  4^  p.m. 
Antiquaries,  Burlington-house,  VV.,  8g  p.m. 

London  Institution,  Finsbury- circus,  E.C.,  6 p.m. 
Mr.  Shelford  Bidwell,  “ Experimental  Meteor- 
ology.’ 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Prof.  E.  Ray  Lankester,  “ Some  Recent  Biological 
Discoveries.” 

Electrical  Engineers,  25,  Great  George-street,  S.W., 
8 p.m. 

Friday,  Feb.  26  ..United  Service  Institution,  Whitehall-yard, 
3 p.m.  Colonel  J.  R.  Rothwell,  “The  Recon- 
naissance of  a Railway:  its  Utilisation  and  De- 
struction in  time  of  War.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Weekly  Meeting  9 p.m.  Sir  David  Salomons, 
“Optical  Projection.” 

Clinical,  20,  Hanover-square,  W.,  8J  p.m. 

Physical,  Science  Schools,  South  Kensington,  S.W., 
5 p.m.  1.  Prof.  S.  P.  Ihompson,  “ Modes  of  Repre- 
senting Electromotive  Forces  and  Currents  in 
Diagrams.”  2.  Prof.  Maurice  Fitzgerald,  “The 
Flexure  of  Long  Pillars  under  their  own  Weight.” 
3.  Prof.  J.  Perry,  “ Choking  Coils.” 

Saturday,  Feb.  27  ...  Saturday  Lecture  Society,  Lecture 
Theatre,  South  Kensington  Museum,  S.W.,  3 p.m. 
Rev.  G.  F.  Browne,  “Early  Christian  Art  in 
England.” 

Botanic,  Inner  Circle,  Regent’ s-park,  N,W.,  3I  p.m. 
Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Lord  Rayleigh,  “ Matter  : at  Rest  and  in  Motion.” 
(Lecture  III.) 


The  Telegraphic  Address  of  the  Society  of  Arts  is 
“ Praxiteles , London." 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secietary,  John-street,  Adelphi,  London,  IV.C. 


Notices. 

♦ 

UNION  OF  INSTITUTIONS. 

The  following  institution  has  been  received 
nto  Union  since  the  last  announcement. 

Goldsmiths’  Company  Technical  and  Recreative 
Institute,  New  Cross. 


Chicago  Exhibition,  1893. 
♦ 

FINE  ARTS  COMMITTEE. 

A meeting  of  this  Committee  was  held 
on  Wednesday,  24th  inst.  Present  : — Sir 
Frederick  Leighton,  Pres.  R.A.  (Chairman 
of  the  Committee),  Philip  H.  Calderon,  R.A., 
F.  Seymour  Haden,  F.R.C.S.,  H.  Stacy 
Marks,  R.A.,  Walter  William  Ouless,  R.A., 
Lumb  Stocks,  R.A.,  W.  Hamo  Thornycroft, 
R.A.,  the  Earl  of  Wharncliffe  ; with  Sir  Henry 
Trueman  Wood,  Secretary  of  the  Royal  Com- 
mission, and  J.  W.  Beck,  Secretary  of  the 
Committee. 


PHOTOGRAPHIC  DEPARTMENT. 

Photographic  apparatus  and  photographs 
are  classified  under  Group  15 1 (instruments  of 
precision,  experiment,  research  and  photo- 
graphy, photographs),  which  is  included  in 
the  Department  of  Liberal  Arts. 

Photo  - mechanical  prints  and  processes, 
photogravures,  &c.,  are  classed  under  Group 
76  (photo-mechanical  and  other  processes  of 
illustrating),  which  is,  like  lithography  and 


printing  generally,  included  in  the  Department 
of  Machinery. 

All  the  photographic  exhibits,  however,  wil 
be  placed  together  in  the  portion  of  the  Liberal 
Arts  and  Manufactures  Building  allotted  to 
the  British  Section. 

Screens  will  be  fitted  up  far  the  exhibition  of 
photographs,  photogravures,  and  other  pic- 
tures produced  by  photographic  methods. 

For  the  space  on  these  screens  the  charge 
will  be  2s.  6d.  per  square  foot,  with  a minimum 
charge  of  £2. 

Exhibitors  desiring  to  erect  their  own  screens 
or  stands  can  do  so.  In  that  case  they  will  be 
charged  for  the  ground  they  occupy  according 
to  the  same  scale  as  other  exhibitors. 


Proceedings  of  the  Society. 


FOREIGN  AND  COLONIAL  SECTION. 

February  16,  1892 ; The  Hon.  JOHN  X. 
Merriman,  M.L.A.,  in  the  chair. 

The  paper  read  was — 

THE  FORTHCOMING  EXHIBITION  AT 
KIMBERLEY. 

By  Lewis  Atkinson. 

The  idea  of  holding  an  International  Exhi- 
bition at  Kimberley  was  suggested  by  some 
of  the  inhabitants,  and  the  Mayor  called  a 
meeting  at  the  Town -hall,  which  was  attended 
by  all  the  leading  townspeople.  The  idea  being 
favourably  received,  committees  were  at  once 
formed,  and  a guarantee  fund  started.  It  was 
considered  that  ^12,000  guarantee  would  be 
quite  sufficient,  but  the  proposal  was  taken 
up  so  heartily  that,  in  a very  short  time, 
about  ^20,000  was  guaranteed,  the  Government 
giving  a donation  of  ^1,000  as  a start  off,  the 
De  Beers  Consolidated  Mines  guaranteeing 
£ 2,000 , the  Kimberley  Borough  Council 
^1,000,  the  Hon.  Cecil  Rhodes  ^500,  the 
Hon.  B.  I.  Barnato  ^500,  Messrs.  Wernher, 
Beit  & Co.  ^500,  and  all  the  large  mer- 
chants about  ^250  each.  On  this  side,  a 
guarantee  fund  has  not  been  started  yet.  but 
it  is  known  that  the  shipping  companies , 
banks,  diamond  merchants,  and  African  mer- 
chants generally,  are  all  willing  to  promote 
the  interests  of  the  Exhibition  by  making  very 
substantial  guarantees. 

It  was  decided  that  the  Executive  Com- 
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mittee  should  consist  of  those  only  who  had 
guaranteed  the  large  amounts  and  the  chair- 
men of  the  various  committees,  so  that  they 
might  be  perfectly  certain  that  the  money 
was  expended  in  the  best  and  most  economical 
manner. 

There  have  been  Exhibitions  held  in  the 
Cape  Colony  before,  but  none  of  so  much  impor- 
tance, or  of  an  International  character. 


Railways. 

One  of  the  many  reasons  that  the  Exhibition 
should  be  held  at  Kimberley  is,  because,  thanks 
to  the  railways,  it  commands  an  exceptionally 
central  position.  It  is  close  to  the  borders  of 
the  Orange  Free  State,  Bechuanaland,  and 
Transvaal ; within  reach  of  Natal  ; and  the 
English  visitors  can  reach  it  from  Cape  Town 
(647  miles)  in  29  hours,  or  from  Port  Elizabeth 
(485  miles)  in  27  hours ; and  travelling  in  the 
most  comfortable  manner  in  a kind  of  Pullman 
car  train,  fitted  up  with  every  comfort,  and 
lighted  by  the  electric  light. 

The  Cape  Colony  has,  indeed,  not  been 
lagging,  wrhen  once  it  turned  its  attention  to 
railway  communication.  In  1870,  there  were 
but  few  railways  in  the  country ; to-day,  there 
are  three  trunk  lines  in  the  Cape — 


Miles 

opened. 

Western  System : 

Cape  Town  to  Vryburg,  via 

Kimberley  

Midland  System  : 

Port  Elizabeth  to  Graaf  Point 

,,  Colesberg  . > 734 

,,  De  Aar  . . ) 


Eastern  System  : 

East  London  to  Aliwal  North.  292 


Miles  to 
be  opened. 

. 41 


. . 12 1 


1,890  162 


Total  mileage,  2,052  ; cost,  ^16,261,846. 

The  Western  system  is  to  be  extended  to 
Mafeking. 

The  Midland  system  is  being  carried  on 
through  the  Orange  Free  State  to  the  Vaal 
River,  and  thence,  through  the  Transvaal,  to 
Johannesburg  Gold  Fields. 

The  year  1891  has  witnessed  the  opening  of 
rhe  Natal-Charlestown  line,  in  connection  with 
which,  and  other  railway  works,  the  Colony 
spent  some  ^4,000,000,  and  the  opening  of 
which  was  the  occasion  of  festivities  of  great 
magnificence.  Towards  the  close  of  last  year 
Mr.  Sivewright  journeyed  to  Pretoria  in  con- 
nection with  the  railway  policy  of  the  Transvaal 
Government,  and  after  carrying  through  some 


most  interesting  negotiations,  succeeded  in 
obtaining  for  the  Cape  Colony  advantages 
of  great  importance.  The  Commissioner 
arrived  in  Pretoria  towards  the  end  of  Novem- 
ber, and  on  December  8th  the  Transvaal 
Executive  gave  its  assent  to  an  agreement  by 
which  the  Cape  Colony  obtains  special  running 
powers  over  the  Netherlands  Railway  Com- 
pany’s lines,  which  amount  to  partial  control 
of  the  Johannesburg-Pretoria  section  of  the 
Netherlands  line,  upon  which  a fixed  tariff 
is  to  be  used.  The  extension  of  the  railway 
from  Bloemfontein  to  the  Vaal  River  is  proceed- 
ing apace,  under  the  Convention  which  received 
the  approval  of  Parliament  in  July  last.  The 
section  to  Kroonstad  is  expected  to  be  open 
for  traffic  early  in  this  year.  By  the  time  the 
Exhibition  is  opened  it  is  hoped  that  the  railway 
will  reach  Johannesburg,  but  our  Chairman  can 
give  you  the  latest  particulars. 

The  traffic  earnings  on  the  Cape  railways, 
which  are  under  Government  control,  reached 
^7 1 ,986,674  in  1891,  against  ^1,771,154  in 
1890,  an  increase  of  ^215,520. 

The  ordinary  fare  from  Cape  Town  to 
Kimberley  and  back  (first-class)  is  over  ^12, 
but  the  Cape  Government  are  anxious  to  assist 
the  Exhibition  in  every  way,  and  are  making 
special  arrangements  that  visitors  to  the  Ex- 
hibition shall  do  the  same  journey  for  about 
£$  1 os.,  and  exhibitors  who  take  a certain 
amount  of  space  will  have  a free  railway 
ticket. 

Telegraph  Lines  in  Cape  Colony , 1890. — 
Total  miles  of  line,  4,640  ; miles  of  wire, 
11,791  ; cost,  ^393,423. 

Of  what  use,  some  of  you  may  ask,  can  an 
Exhibition  at  Kimberley  be  to  English  trade, 
and  of  what  interest  to  English  visitors  ? Well, 
I will  invite  your  attention  to  a few  statistics 
giving  a brief  but  clear  indication  of  the  im- 
portance of  South  African  trade  to  Great 
Britain,  and  I will  attempt  to  show  that,  as 
the  Exhibition  must  work  for  the  further  ex- 
tension of  that  trade,  it  is  necessary  that 
Great  Britain  should  be  well  represented  in 
every  branch.  If  she  does  not  make  a good 
exhibit,  other  competitors,  always  anxious  for 
an  opportunity,  may  do  her  an  injury.  I may 
mention  that  I have  already  received  informa- 
tion that  Holland,  Germany,  Italy,  Norway, 
France,  Canada,  and  America  are  all  pro- 
posing to  exhibit.  I will  show  what  South 
Africa  imports  and  what  she  exports  ; but  before 
taking  the  trade  statistics,  I will  give  you  the 
census  return. 

The  Governments  of  the  South  African  States 
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decided  upon  taking  a census  of  the  popula- 
tion during  1891.  The  arrangements  for  the 
Cape  Colony  were  left  in  the  hands  of  Mr. 
Henry  de  Smidt,  the  present  Under  Colonial 
Secretary,  who  earned  the  warmest  congratu- 
lations for  the  admirable  manner  in  which  a 
census  of  the  most  comprehensive  nature  was 
carried  out.  Returns  since  made  public  have 
shown  the  total  population  of  the  Colony  to 
be  1,527,224  persons,  comprised  as  follows  : — 


Europeans  376,987 

Malays 13.907 

Hottentots  50,338 

Fingoes 229,680 

Kafirs  608,456 

Mixed  247,806 

Population  of  Cape  Town  51,083 

,,  Suburbs  29,063 

,,  Port  Elizabeth  23,558 

,,  East  London  6,858 

,,  Kimberley,  28,644  \ 

,,  Beaconsfield,  10,478)  39, 121 

,,  Grahamstown 10,436 

,,  King  Williamstown 7, 193 


I may  mention  that  Kimberley  is  a most 
cosmopolitan  town,  as  it  contains  English, 
Scotch,  Irish,  Welsh,  French,  Germans, 
Italians,  Norwegians,  Swedes,  Russians, 
Dutch,  Portuguese,  Greeks,  Indians,  Arabs, 
Chinese,  Malays,  and  every  variety  of  native. 
The  Free  State  population  was  returned  as 
206,600,  composed  of  77,000  Europeans  or 
whites,  and  129,600  of  other  races.  The  census 
of  Natal  showed  the  population  to  be  543,913, 
the  whites  being  46,788,  Indians  41,142,  and 
natives  455.9^3.  or  ten  blacks  to  one  white.  As 
to  the  Transvaal,  £6,000  of  public  money  was 
wasted  in  an  attempt  to  take  a census,  a fiasco 
was  the  result,  and  although  returns  were 
published  to  the  effect  that  the  European 
population  of  the  country  numbers  119,128, 
they  are  not  regarded  as  at  all  accurate.  No 
census  of  the  natives  was  taken. 

In  1890,  South  Africa  imported  £13,780,000 
worth  of  goods,  an  increase  of  £8,500,000  in 
five  years  ; and  exported  produce  to  the  value 
pf  £?> t86, 812,  exclusive  of  diamonds — an 
increase  of  £2,500,000  in  five  years. 

Trade  Returns  of  Cape  Colony  for  1891. 


Imports . 

Merchandise  £7,518,000 

Colonial  Government  Articles  1,054,000 
Specie 10,000 

Total £8,582,000 


Exports. 

Produce  £5, 979,00° 

Diamonds  4,174,200 

< Sold 2. 7 • . - 

Specie *4,79° 

Non-Colonial 181,250 

Total £11,130,810 

It  is  estimated  that  the  imports  to  Kimberley 
amount  to  over  £ 2,500,000 . 

Distributijn  of  Cape  Trade,  1890.* 
Imports. 


United  Kingdom 

...  £6,944,022 

British  Possessions  

Foreign  Countries 

£7,574,502 
. . . 896,048 

Grand  Total 

...  £8,470,550 

Exports. 

United  Kingdom 

British  Possessions  

Foreign  Countries  

£9,756,974 

Grand  Total 

...  £9,969,165 

Port  Accounts,  : 

[890.* 

Imports. 

Exports. 

Cape  Town  £2, 738,566 

....  £2,064,005 

Port  Nolloth 1 5,565 

694,355 

Simon’s  Bay  2,465 

— 

Mossel  Bay 150,909 

53,893 

Kuysua  . . 9,95° 

5,049 

Port  Elizabeth  ....  3,995,858 

1,998,125 

Port  Alfred 2,865 

....  — 

East  London 1,502,046 

99I,°93 

St.  John’s  River  ..  612 

635 

Inland  Stations  ... . 51,7 14 

• • • f 

Kimberley — 

....  4,162,010 

Totals £8,470,550 

£9,969,  i65 

Export  of  Wool, 

1890.* 

lbs.  Declared  Value. 

65,655,917  £2,196,040 


I find  that  wool,  for  years  the  staple  industry 
of  the  country,  yields  a return  of  close  on 
£3,000,000 ; mohair  and  ostrich  feathers, 
hides  and  skins,  represents  a yearly  value  of 
,£1,250,000  ; copper  ore,  averages  £‘650,000  per 
annum  ; and/of  recent  years,  native  gold  has 
been  gaining,  in  leaps  and  bounds,  over  other 
products. 

Gold  Output. — Last  year  the  export  of  raw 
gold  from  the  Transvaal  reached  £2,792,472. 
In  January  of  this  year  the  export  of  gold 

* Similar  details  for  1891  not  yet  published. 
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through  the  Cape  ports  reached  £330,000, 
as  against  £177,000  in  January,  1890,  this 
being  at  the  rate  of  £3,500,000  a year.  In 
1885.  the  total  output  of  raw  gold  was  valued 
at  ;£ 64,540;  it  rose  to  £909,000  in  1888;  and, 
last  year,  it  was  £2,750,000,  a gain  of 
£2,500,000  in  seven  years.  Last  year  no 
less  than  52  Witwatersrant  mines  paid  divi- 
dends ranging'from  1 to  50  per  cent.,  averaging 
8|  per  cent.  The  total  capital  issued  in  con- 
nection with  the  Randt  mines  is  £14,036,540  ; 
the  market  value  is  £9,420,000.  There  were 
last  year  2,260  heads  of  stamps  in  the  gold- 
crushing batteries,  and  these  crushed  1,275,828 
tons  of  ore,  yielding  720,980  ounces  of  gold, 
An  industry  which,  in  seven  years,  has  doubled 
its  returns  42  times,  is  entitled  to  our  highest 
respect  and  admiration.  In  1888,  when  the 
output  had  not  reached  £1,000,000,  there  was 
what  is  called  a “ boom,”  and  some  millions 
of  English  capital  went  out  to  the  Transvaal 
for  investment,  often  in  the  rashest  and  most 
foolish  manner,  on  the  bare  representation  of 
designing  men.  The  market  was  inflated, 
people  speculated  wildly  in  scrip,  and  the 
industry  itself  suffered.  The  result  was,  of 
course,  inevitable.  The  “boom”  collapsed, 
like  a punctured  ball,  involving,  I am  afraid, 
many  in  ruin,  and  giving  a bad  reputation  to 
South  African  mines.  English  speculators  did 
not  suffer  alone,  for  the  whole  fabric  of  South 
African  trade  was  shaken  to  its  centre,  through 
the  closing  of  three  Colonial  banks,  the  mana- 
gers of  which  had  caught  the  prevailing  mania 
and  gambled  in  shares.  South  Africa  re- 
covered from  that  blow  in  a most  surprising 
manner.  The  Hon.  J.  X.  Merriman,  our 
chairman  to-night,  carried  a Bill  through  Par- 
liament, altering  the  banking  law,  guarding 
against  a repetition  of  rash  financing ; and, 
to-day,  the  Cape  and  South  Africa  enjoy  the 
services  of  institutions,  conducted  by  able 
men,  on  the  soundest  and  safest  lines. 

On  October  24th  last  year,  the  deposits  on 
current  accounts  in  banks  doing  business  in 
the  Cape  reached  £4,660,000,  and  the  deposits, 
payable  after  notice,  totalled  .£3,170,000. 

Not  only  did  general  commerce  quickly  re- 
cover from  the  blow,  but  the  gold  mining 
industry — that  most  seriously  affected — went 
on  increasing  at  still  greater  bounds.  As  we 
have  seen,  the  output  in  1888  did  not  reach 
.£1,000,000,  while  last. year  it  reached  almost 
£3,000,000. 

We  have  seen  that  South  African  pastoral 
pursuits,  as  represented  in  the  supply  of 
wool,  mohair,  hides,  skins,  and  feathers, 


yield  between  £3,000,000  and  £4,000,000  >* 
diamonds  I will  speak  about  later.  Gold, 
£2,750,000  ; copper  ore,  £650,000;  whilst 
the  coal  mines  in  Natal,  Cape,  and  Trans- 
vaal are  increasingly  valuable.  Mining  and 
pastoral  pursuits  are,  however,  yet  in  their 
infancy,  and  the  limit  for  expansion  should 
be  very  large — how  large  I should  not  care 
to  say. 

The  gold-fields  in  the  Transvaal,  Wit- 
watersrand,  and  Mashonaland  have  yet  to  be 
fully  developed.  The  coal  deposit  has  been 
merely  tapped,  and  the  miner’s  occupation,  is, 
it  may  safely  be  said,  lasting. 

The  latest  mining  return  of  the  British 
South  African  Company  shows  that  3,151 
prospecting  licenses  have  been  issued,  and 
that  16,355  claims  have  been  registered.  From 
this  the  mining  population  may  be  inferred,  as 
prospecting  licenses  are  only  issued  at  the 
rate  of  one  per  man,  and  the  latest  private 
letters  I have  received  says  that  there  was 
little  rain  this  season,  and  that  large  parties 
are  flocking  into  the  country,  and  that  well- 
arranged  towns  are  now  being  made. 

Then,  as  to  the  stock  farmer,  his  day  has 
yet  to  come.  We  have  not,  in  South  Africa, 
such  cattle  ranches  as  they  have  in  America, 
or  such  sheep  runs  as  they  have  in  Australia, 
but  Bechuanaland  invites  the  stock  raiser,  and 
the  wide  flats  of  Kalihari,  on  the  authority  of 
reliable  travellers,  offer  good  feeding  ground 
for  vast  herds  of  cattle.  Of  the  agriculturist 
we  have  as  yet  said  nothing,  but  his  occupa- 
tion is  one  capable  of  almost  larger  develop- 
ment than  that  of  the  pasturist.  With  a 
fine  healthy  climate  and  a rich  soil,  with  ports 
three  weeks  nearer  London  than  Australian 
ports,  the  South  African  agriculturist  has  a 
fine  prospect  before  him  ; and  he  has  made  a 
start  in  the  development  of  a new,  and,  I hope, 
prosperous  industry,  in  sending  fruit  to  the 
London  market. 

Now  that  I have  touched  on  the  prospects 
of  South  African  trade,  I would  ask  the 
English  manufacturers  whether  it  will  not 
be  to  their  advantage  to  take  part  in  an 
exposition  of  their  trades.  The  goods  chiefly 
in  demand  in  South  Africa  are  haberdashery 
and  millinery,  apparel,  cotton  manufactures, 
hardware  and  ironmongery,  leather,  boots  and 
shoes,  saddlery,  machinery,  cast  and  wrought 
iron,  cabinet  ware,  oilman  stores,  spirits, 
carriages,  soap,  jewellery,  musical  instru- 
ments, guns,  locks,  and  cutlery.  In  all  these 
lines  there  should  be  good  exhibits  of  Eng- 
lish manufactures.  I was  told  before  I left 
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Kimberley  that  there  is  and  will  be  a still 
greater  demand  for  light  transport,  both  aerial 
and  rail,  concentrating  machinery,  crushing 
machinery,  rock  drills,  well-boring,  dynamos, 
motors,  electric  lighting  for  mines,  scientific, 
optical,  and  photographic  instruments.  Edu- 
cational appliances  are  greatly  needed.  Gas- 
making machinery,  both  from  mineral  oil  and 
coal,  will  also  be  in  demand,  now  that  we  no 
longer  depend  on  English  coal,  at  about 
£ 8 15s.  per  ton,  but  have  a supply,  close  at 
hand,  of  colonial  coal,  which  is  coming  freely 
into  the  market.  We  shall  want,  also,  good 
gas-making  apparatus  for  lighting  and  cook- 
ing purposes,  and  the  coke  will  be  of  use  for 
smelting,  as  the  silver  mines  in  the  Transvaal 
are  being  very  greatly  developed.  Tents, 
transport  waggons,  portable  house  travelling 
equipments  of  all  kinds  to  suit  the  goldseekers 
and  hunters  ; also  portable  furniture. 

In  all  these  lines  there  should  be  good  ex- 
hibits of  English  manufactures.  People  who 
have  made  fortunes  prefer  making  a home 
there  to  returning  to  this  country,  and  their 
houses  are  fitted  with  every  luxury  and  com- 
fort. At  the  last  Paris  Exhibition  many 
visitors  from  the  Cape  bought  works  of  art, 
pictures,  furniture,  and  have  them  in  their 
homes  now.  These  houses  now  are  nearly  all 
being  supplied  with  the  electric  light. 

Trade  does  not  always  follow  the  flag,  it 
sometimes  goes  into  foreign  bottoms,  and  our 
friends  across  the  water,  both  in  Germany  and 
in  the  United  States,  are  keen  competitors, 
with  a reputation  for  pushing  their  own  in- 
terests. I have  received  letters  from  people  in 
Canada  not  only  to  say  that  they  wished  to  ex- 
hibit, being  fully  alive  to  the  fact  that  this  offers 
a splendid  opportunity  of  opening  business  with 
a sister  colony,  but  stating  they  hope  to  make  up 
a large  party  of  Canadian  manufacturers,  mer- 
chants, and  agriculturists,  to  visit  Africa 
during  the  Exhibition,  and  to  find  out  the  best 
way  to  push  their  businesses  and  in  many  cases 
settle  in  the  country.  I would  point  out  that 
Colonials  will  go  the  Exhibition  to  learn 
something,  and  it  may  safely  be  predicted  that 
every  English  exhibitor  will  have  cause  to  be 
thankful  that  he  displayed  his  goods.  From 
every  part  of  South  Africa  will  flock  people  of 
every  trade  and  occupation,  bent  on  finding  out 
machinery  which  will  lead  to  the  saving  of 
labour  or  the  development  of  industry.  Every 
bit  of  machinery,  from  an  elaborate  stamp 
battery  to  a sewing  machine,  every  article  of 
workmanship,  and  every  manufacture  in  use  in 
South  Africa,  together  with  rare  pieces  of  art, 


tasty  millinery  from  West-end  houses,  and  all 
the  various  ornaments  and  luxuries  that  go  to 
make  up  the  pleasure  of  living,  as  well  as  those 
that  provide  the  material  for  living  on,  and 
those  that  help  to  provide  the  means  to  live  at 
all,  all  these  will  be  carefully  examined  by 
appreciative  judges,  by  miners  and  farmers,  by 
merchants  and  sportsmen,  by  wives  and  sweet- 
hearts, all  bent  upon  purchasing  something. 
The  manufacturer  who  does  not  exhibit  goods 
that  are  in  demand  in  that  large  and  growing 
country  will  regret  his  want  of  enterprise. 

The  Exhibition,  as  I have  said,  is  being 
well  supported  by  the  Cape  Government.  They 
started  by  giving  a donation  of  ^1,000,  and 
have  arranged  that  the  Exhibition  shall  be  a 
bonded  warehouse  ; therefore,  there  will  be  no 
duty  charged  on  unsold  exhibits. 

The  Government  have  made  arrangements 
with  the  railway  department  to  carry  all  goods 
intended  for  exhibition  to  and  from  Kimberley 
free  of  charge,  provided  they  remain  the 
property  of  the  exhibitor.  If,  however,  any 
exhibit  brought  by  rail  is  sold,  the  exhibitor 
will  have  to  pay  the  ordinary  rates. 

It  is  hoped  that  the  Government  will  make 
arrangements  for  caretakers  in  charge  of 
exhibits  to  be  allowed  to  travel  free  per  rail 
second-class  (or,  upon  paying  the  difference, 
travel  first-class),  provided  that  they  have  paid 
for,  and  occupy,  a space  of  not  less  than  30 
square  feet,  and,  further,  that  the  exhibits  of 
which  they  are  in  charge  are  in  the  same 
ownership  on  the  return  journey. 

The  Government  are  going  to  lay  a siding 
from  the  main  line  so  that  the  railway  will  go 
straight  into  the  Exhibition.  The  Government 
have  decided  that  during  the  Exhibition  they 
will  run  cheap  trains  from  Cape  Town  to  the 
Exhibition. 

The  personnel  of  the  Exhibition  is  as  fol- 
lows : — 

President.  — His  Excellency  Sir  Henry 
Brougham  Loch,  G.C.M.G.,  K.C.B.,  &c.. 
Governor  of  the  Cape  Colony,  and  Her 
Majesty’s  High  Commissioner. 

Vice-President. — The  Hon.  Cecil  John 
Rhodes,  Premier  of  the  Cape  Colony. 

Patrons. — The  Right  Hon.  Lord  Knutsford, 
G.C.M.G.,  H.M.  Secretaryof  State  for  the  Colo- 
nies ; his  Excellency  Lieut. -Col.  Sir  Charles 
B.  H.  Mitchell,  K.C.M.G.,  Governor  and  Com- 
mander-in-Chief  of  the  Colony  of  Natal ; his 
Honour  Sir  Sidney  G.  Shippard,  K.C.M.G  , 
Administrator  of  British  Bechuanaland  ; his 
Honour  Lieut. -Col.  Sir  M.  J.  Clarke,  R.A., 
K.C.M.G.,  Resident  Commissioner,  British 
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Basutoland ; his  Honour  S.  J.  P.  Kruger, 
President,  South  African  Republic,  and  the 
Members  of  the  Volksraad ; his  Honour  F. 
W.  Reitz,  President,  Orange  Free  State,  and 
the  Members  of  the  Rand;  the  Hon.  J.  W. 
Sauer,  Colonial  Secretary;  the  Hon.  J.  X. 
Merriman,  Treasurer  of  the  Colony  ; the  Hon. 

J.  Rose-Innes,  Attorney-General ; the  Hon. 

James  Sivewright,  Commissioner  of  Crown 
Lands  and  Public  Works  ; Sir  Charles  Mills, 
C.B.,  K.C.M.G.,  Agent  - General  for  the 

Cape  Colony;  the  Hon.  Sir  Gordon  Sprigg, 

K. C.M.G.  ; the  Hon.  Sir  Thomas  Upington, 
K.C.M.G.,  Q.C.  ; Sir  John  Henry  de  Villiers, 
K.C.M.G.,  Chief  Justice;  the  Hon.  Mr.  Justice 
Smith  ; the  Hon.  Mr.  Justice  Buchanan  ; Sir 
Jacob  D.  Barry,  Judge  President,  Eastern 
Districts  Court;  the  Hon.  Mr.  Justice  Jones; 
the  Hon.  Mr.  Justice  Maasdorp  ; the  Hon. 
Mr.  Justice  Laurence,  Judge  President,  High 
Court,  Kimberley  ; the  Hon.  Mr.  Justice 
Solomon;  the  Hon.  Mr.  Justice  Cole;  the 
Mayors  of  the  various  towns  of  the  Cape 
Colony,  Natal,  and  the  South  African  States  ; 
Captain  Hollis,  Consul  for  the  United  States  ; 
A.  Ohlsson,  Esq.,  Consul-General  for  Sweden 
and  Norway;  C.  H.  Knight,  Esq.,  Consul  for 
Belgium  ; E.  Von  Treskow,  Esq.,  Consul- 
General  for  Germany ; A.  De  Carpini,  Esq., 
Consul  for  Italy;  E.  A.  De  Carvalho,  Esq., 
Consul  for  Portugal  ; Chamber  of  Mines, 
Johannesburg. 

Chambers  of  Commerce . — Kimberley,  Cape 
Town,  King  William’s  Town,  East  London, 
Port  Elizabeth,  Durban,  Maritzburg,  Bloem- 
fontein, Pretoria,  and  Mafeking. 

In  London,  every  assistance  and  support  is 
being  given  to  the  Exhibition.  The  Right 
Hon.  Lord  Knutsford,  G.C.M.G.,  H.M.  Secre- 
tary of  State  for  the  Colonies,  is  a patron,  Sir 
Charles  Mills,  C.B.,  K.C.M.G.,  is  the  Chair- 
man of  the  Executive,  as  the  Cape  Government 
asked  him  to  give  his  valuable  aid.  Sir  Philip 
Cunliffe-Owen,  K.C.B.,  K.C.M.G.,  C.I.E.,  is 
on  the  Executive,  and  he,  as  you  know,  is  the 
grandest  organiser.  Every  exhibition  has 
been  a great  success  whenever  he  has  been  at 
the  head  of  it,  and  I have  to  thank  him  for 
the  very  valuable  assistance  he  has  rendered 
us  already;  then  we  have  Sir  George  Chubb, 
a gentleman  of  great  exhibition  experience, 
who  has  given  valuable  assistance. 

Sir  Donald  Currie,  K.C.M.G.,  M.P.,  as  re- 
presenting the  De  Beers  Company,  has  very 
kindly  taken  in  hand  the  Fine  Art  Section  ; 
and  Sir  Frederick  Leighton  has  kindly  con- 
sented to  act  on  the  Fine  Art  Committee ; and 


there  is  little  doubt  that  fine  art  will  be  better 
represented  than  it  ever  has  been  in  Africa 
before. 

Mr.  H.  A.  Hedley,  who  has  for  many  years 
been  connected  with  exhibitions,  and  was  the 
successful  manager  of  the  first  Edinburgh 
Exhibition  and  the  Glasgow  Exhibition,  is  also 
giving  valuable  practical  help.  The  two  mail 
companies  are  represented  by  Mr.  Farmer, 
for  the  Union  Steamship  Company,  and 
Captain  Wisely,  for  the  Castle  Company.  The 
African  merchants  are  represented  by  Mr.  G. 
M.  Mosenthal,  of  Messrs.  M.  Mosenthal,  and 
Mr.  J.  Paddon,  of  Messrs.  Hill  and  Paddon. 
Mr.  C.  Posno,  represents  the  next  largest 
and  wealthiest  company  in  Kimberley  and  De 
Beers,  being  chairman  of  the  London  and 
South  African  Exploration  Company,  and  the 
North-East  Bultfontein  Diamond  Mining  Com- 
pany ; and  the  Press  is  represented  by  Mr. 
E.  P.  Mathers,  editor  of  South  Africa  ; and, 
on  the  London  General  Committee,  we  have 
Sir  Somers  Vine,  a practical  exhibition  gen- 
tleman, and  some  of  the  leading  African  mer- 
chants. 

The  shipping  companies  have  decided  to 
assist  the  Exhibition  in  every  way,  and  the 
British  and  Colonial  Steam  Navigation  Com- 
pany (Messrs.  Bucknall  Bros.),  22,  Crutched- 
friars,  have  offered  the  most  generous  terms, 
and  such  that  have  never  been  given  to  any 
other  Exhibition.  They  are  prepared  to  convey 
exhibits  outwards  at  current  rates,  and  to 
bring  back  to  Great  Britain  any  unsold  ex- 
hibits that  were  taken  out  by  them  free  of 
homeward  freight,  and  refunding  the  amount 
previously  paid  for  outward  freight  on  such 
unsold  exhibits.  Therefore,  exhibitors  will 
have  their  goods  carried  by  ship  6,551  miles, 
by  rail,  485  miles,  and,  if  not  sold,  the  same 
distance  back,  free  of  charge. 

The  Castle  Mail  Packets  Company  (Donald 
Currie  and  Co.),  3 and  4,  Fenchurch-street, 
E.C.  ; Union  Steamship  Company,  94  and  96, 
Bishopsgate  - street  Within,  E.C.  ; South 
African  Line,  Billiter-house,  Billiter-street, 
E.C. ; International  Line,  Rochester-building, 
138,  Leadenhall  - street,  E.C. ; Clan  Line, 
Leadenhall  - buildings,  Gracechurch  - street, 
E.C.,  have  intimated  that  they  will  be  pre- 
pared to  make  special  arrangements  with 
exhibitors  for  the  conveyance  of  their  exhibits 
outwards  or  homewards. 

Messrs.  Divine  Gates,  of  Cape  Town,  have 
informed  me  that  they  are  appointed  the 
official  agents  at  Cape  Town,  and  will  only  be 
too  pleased  to  help  all  exhibitors  and  visitors 
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to  the  Exhibition.  Messrs.  Rodwell  and  Co., 
of  Port  Elizabeth,  are  the  official  agents  at 
that  town,  and  will  forward  all  exhibits  on  by 
train,  making  a small  charge,  and  also  the 
•dock  charges. 

The  Exhibition  buildings  will  be  situated  in 
the  Botanic-gardens.  The  main  buildings  will 
-cover  50,000  square  feet,  and  there  will  be 
a gallery  which,  in  Africa,  will  be  a novelty. 
The  building  has  one  main  avenue,  and  off 
this  four  separate  wings,  to  contain  the  British, 
Continental,  Canadian,  American,  and  Fine 
Art  sections.  I do  not  know  for  certain  what 
the  building  will  be  built  of,  but  expect  it  will 
consist  of  wood  and  iron,  and  special  arrange- 
ments will  be  made  to  protect  the  Fine  Art 
Sections.  It  has  been  decided  not  to  use  glass 
for  the  skylight,  but  “Duroline  ” from  the  New 
Wire  Wove  Roofing  Company. 

The  machinery  will  be  put  in  a separate 
hall,  and  this  will  be  one  of  the  great  features, 
•as  the  Mining  and  Machinery  Committee  are 
giving  their  hearty  support,  and  are  going  to 
award  gold,  silver,  and  bronze  medals,  also 
diplomas,  and  have  forwarded  to  me  the  con- 
ditions for  competition  in  rock  drilling,  &c. 

The  buildings  are  to  be  erected  by  May  15th, 
and  I have  received  instructions  that  the  De 
Beers  Consolidated  Co.  have  made  arrange- 
ments to  buy  the  main-building  and  machinery- 
hall  really  before  they  are  erected. 

The  Exhibition  offers  a splendid  opportunity 
for  manufacturers  of  machinery  to  increase 
their  business  in  South  Africa,  as  the  Mining 
and  Machinery  Committee  consists  almost  en- 
tirely of  gentlemen  who  are  mine  managers 
or  in  charge  of  machinery.  Johannesburg 
intended  holding  an  Exhibition  about  August, 
this  year,  but  abandoned  it,  and  they  have  now 
formed  a committee  there  to  help  the  Kimberley 
Exhibition,  and  these  gentlemen  will  all  be  now 
at  the  Exhibition,  and  will  not  only  practically 
test  the  machines,  but  will  be  able  to  find 
exactly  the  sort  they  require.  This  morning  I 
received  a cablegram  from  Kimberley  to  say 
Randt  Chamber  of  Mines  officially  offer  gold 
medals  for  machinery.  We  have  their  hearty 
support. 

Agricultural  machinery  and  implements  will 
be  greatly  appreciated,  as  the  Executive  are 
now  arranging  to  have  a large  Intercolonial 
Agricutural  Cattle  Show,  and  the  Pretoria 
Agricultural  Society  have  promised  to  give 
every  assistance  to  the  Exhibition,  and  also 
render  pecuniary  aid.  The  Executive  are  also 
arranging  with  the  Government  to  try  and  have 
a grand  review  of  all  colonial  volunteers,  so  that 


camping,  equipments,  guns,  &c.,  would  be 
thoroughly  appreciated;  and  it  is  intended 
that  all  scientific  meetings,  conferences,  &c., 
shall  take  place  during  the  Exhibition. 

The  Exhibition  will  be  opened  on  Sept.  1st, 
and  remain  open  for  above  three  months.  The 
committee  reserve  to  themselves  the  right  to 
extend  or  shorten  the  period  during  which 
the  Exhibition  shall  remain  open. 

An  influential  Committee,  under  the  presi- 
dency of  the  Mayor,  has  been  formed  to  deal 
with  the  accommodation  of  exhibitors  and 
visitors  during  the  Exhibition. 

All  the  larger  exhibits,  or  such  as  require 
special  fittings,  must  be  delivered  not  earlier 
than  the  15th  of  July,  nor  later  than  the  15th 
August,  and  mustbeaccompanied  by  attendants 
qualified  to  place  them  in  position,  unless  special 
arrangements  are  made.  Smaller  exhibits  can 
be  delivered  after  that  date,  but  not  later 
than  the  25th  of  August,  1892.  All  must  be 
arranged  and  ready  for  exhibition  before  the 
1st  September.  Exhibits  proffered  after  these 
dates  may  be  received,  but  no  guarantee  is 
given  that  they  will  either  be  catalogued  or 
submitted  to  the  jurors. 

The  charge  for  space  will  be  as  follows  : — 
For  floor  space  (other  than  machinery  in 
motion),  not  exceeding  25  square  feet,  5s.  per 
square  foot ; for  floor  space  exceeding  25,  not 
exceeding  50  square  feet,  4s.  per  square  foot ; 
for  floor  space  exceeding  50,  not  exceeding  100 
square  feet,  3s.  6d.  per  square  foot ; for  floor 
space  exceeding  100,  not  exceeding  200  square 
feet,  3s.  per  square  foot;  for  wall  space,  half 
the  above  rates  ; for  outside  space  for  sheds, 
2s.  per  square  foot. 

The  Executive  Committee  reserve  to  them- 
selves the  right  to  refuse  any  exhibit,  without 
stating  the  reason  for  so  doing.  If  no  space  is 
allotted  the  money  paid  will  be  refunded,  and 
where  only  a portion  of  the  space  applied  for  is 
granted,  a proportionate  amount  will  be  re- 
tained and  the  balance  refunded. 

British  and  Foreign  applications  will  be  re- 
ceived in  London  until  March  1st,  1892.  A 
sketch  of  the  space  required,  and  an  elevation, 
showing  the  character  of  the  exhibit,  will 
greatly  assist  in  the  arrangement  of  the  spaces. 
Whatever  vacant  space  exhibitors  require 
around  their  exhibits,  beyond  the  usual 
passages,  must  be  paid  for.  As  the  space  is 
limited  it  would  be  advisable  to  send  in  the 
application  as  early  as  possible.  Applications 
for  space  for  machinery  in  motion  must  be 
made  on  special  forms,  which  will  be  supplied 
on  application  to  the  London  office. 
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The  London  Committees,  whilst  cordially 
acting  in  conjunction  with  the  committees  in 
Kimberley,  and  the  Manager,  in  forwarding, 
so  far  as  they  can,  the  interests  of  the  Exhi- 
bition, and  of  intending  exhibitors  and  others, 
by  supplying  prospectuses  and  applications  for 
space,  and  otherwise  assisting  and  facilitating 
the  objects  in  view,  desire  to  make  it  known 
that  they  will  not  be  responsible  either  in- 
dividually or  collectively  for  any  loss,  damage, 
or  expenses  of  any  kind  whatever  connected 
with  the  Exhibition,  or  with  the  preparation 
and  transmission  of  exhibits  or  otherwise  by 
whomsoever  incurred. 

All  information  can  be  had  at  the  Agent- 
General’s  (Sir  Charles  Mills)  offices,  112, 
Victoria-street;  or  of  myself,  at  the  Exhibition 
offices,  3 and  4,  Fenchurch-street. 

Kimberley  is  situated  4,050  feet  above  sea 
level.  The  mean  temperature  is  70°  in  summer, 
and50°  in  winter.  Itis  a well-plannedtown,  with 
twenty  miles  of  streets,  and  attractive  shops. 
The  houses  are  all  built  of  brick,  improved  drain- 
age, and  a plentiful  supply  of  water  from  the 
Vaal  River.  The  town  is  lighted  by  the  electric 
light.  The  Kimberley  Club  is  the  most  roomy 
and  best  arranged  in  the  colony,  and  the  able 
secretary,  Captain  Tyson,  looks  well  after  the 
comfort  of  all  members  and  visitors. 

There  are  four  principal  diamond  mines. 
Kimberley  Mine,  which  is  situated  in  the  town  ; 
the  De  Beers  Mine,  also  situated  in  the  town, 
close  to]  the  Exhibition-grounds  ; Bullfontein 
Mine,  2\  miles  to  the  south  of  De  Beers,  and 
Du  Toits  Pan  Mine  (close  by  these  two),  are 
situated  in  Beaconsfield. 

The  De  Beers  Consolidated  Mines  have  now 
practically  the  four  mines  in  their  hands,  and 
have  lately  purchased  the  Wessleton  Mine. 

For  16  years  following  1867  there  were  no 
accurate  official  returns  of  the  exact  weight  and 
value  of  diamonds  produced  in  the  several 
mines.  Since  that  date  careful  monthly  statistics 
are  collected  by  the  chief  of  the  detective 
department  at  Kimberley.  But  even  now,  not- 
withstanding the  stringent  penal  laws  against 
illicit  diamond  dealing,  it  is  well  known  that  a 
very  large  per-centage  of  the  gems  do  not 
reach  their  lawful  owners. 

Taking  the  best  available  estimates  for  the 
years  from  1867  to  1882,  and  the  official  returns 
for  the  subsequent  years  up  to  December  31st, 
1891,  the  total  value  of  diamonds  produced  in 
the  Griqualand  West  Mines  reaches  the 
enormous  sum  of  over  ^57,000,000  sterling. 
For  the  past  year  the  value  exported  was 
^4,174.200. 


Some  authorities  believe  that  the  actual 
produce  of  the  mines  during  the  25  years  of 
working  is  at  least  one- fourth  more  than  the 
official  returns,  so  that,  if  that  be  correct,  we 
get  the  enormous  total  value  of  Ry i,ooo,ooo> 
sterling ; and  there  is  no  indication  of  any 
diminution  of  production. 

The  effects  of  the  diamond  discovery  on  the. 
commercial  interests  of  Cape  Colony,  it  is 
hardly  necessary  to  say,  have  been  most 
marked.  It  occurred  at  a time  when  the 
colony  was  suffering  from  severe  trade  depres- 
sion, which  it  gradually  dispelled,  as  is  shown 
by  the  revenue  returns,  which  have  since  that 
period  steadily  risen  from  ^617,826,  in  1867, 
to  ^4,430,050,  in  1889-90,  per  annum. 

At  the  present  time  about  ^2,000,000  sterling 
is  spent  in  wages  annually  by  the  De  Beers- 
Company  at  Kimberley. 

It  is  not  my  business  to-night  to  trace  the 
history  and  uses  of  the  diamond,  and  if  it 
were,  far  different,  let  me  say,  would  be  my 
conclusions  from  that  drawn  by  Lord  Randolph. 
Churchill,  who  seemed  to  find  no  other  reason 
or  motive  for  the  diamond  industry  than, 
woman’s  vanity  and  its  gratification. 

There  is  no  doubt  that  the  diamond  industry 
has  helped  civilisation,  increased  present 
prosperity  of  South  Africa,  developed  the  rail- 
way system,  brought  capital  into  the  country, 
and,  better  than  that,  brought  new  life  and  fresh 
blood  from  every  part  of  the  world — from 
America,  Australia,  from  the  Continental 
countries,  and  from  Great  Britain,  men  flocked 
to  the  new  Eldorado.  In  that  great  rush  there 
naturally  were  included  many  rogues,  but  each 
country  contributed  some  of  its  best  material, 
and  South  Africa  has  not  ceased  to  appreciate 
the  services  of  some  of  these.  In  mentioning  one 
name  which  is  most  conspicuous,  the  Honour- 
able Cecil  J.  Rhodes,  present  Prime  Minister 
of  the  Cape,  I am  reminded  of  the  fact  that 
the  present  splendid  position  of  the  diamond 
mines  is  greatly  due  to  his  foresight,  and  he  is 
pursuing  the  same  work  now  in  the  develop- 
ment of  Mashonaland  and  Matabeleland. 

Before  leaving  the  De  Beers  Consolidated 
Mines,  I should  like  to  say  that  every  member 
of  that  company  is  helping  the  Exhibition  ; 
and  at  the  annual  meeting,  held  in  Kimberley, 
September  24th,  1891,  Mr.  B.  J.  Barnato,  act- 
ing chairman  of  the  company,  in  his  speech  to 
the  shareholders,  said  these  words  : — 

“ Gentlemen,  before  drawing  my  remarks  to  a. 
close,  there  is  one  subject  which  I should  like  to 
mention  briefly,  because  cur  company  will  be  inti- 
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mately  associated  with  it,  as  a project  which  is 
calculated  to  attract  a great  deal  of  attention  to  the 
products,  the  industry,  and  the  enterprise  and  re- 
sources of  South  Africa.  I refer  to  the  Exhibition 
which  is  to  be  held  in  Kimberley  towards  the  end  of 
next  year,  and  the  exact  title  of  which  is  compre- 
hensive enough — the  South  African  International 
Exhibition,  Kimberley,  1892.  You  are  aware, 
gentlemen,  that  our  company  has  placed  a certain 
sum  upon  the  Guarantee  Fund  for  that  undertaking, 
and  we  have  done  so  for  two  chief  reasons.  The 
first  is  that  we  recognise  the  propriety  of  such  an 
institution  as  ours,  and  so  powerful  an  industry  as 
the  diamond  industry,  assisting  by  every  means  in 
our  power  an  undertaking  of  so  useful  and  beneficial 
a character.  And  in  the  second  place,  however 
much  we  may  be  convinced  as  to  our  almost  exclu- 
sive ownership  of  the  diamond  wealth  of  the  world, 
it  is  but  right  that  we  should  take  every  means  in  our 
power  to  instruct  and  educate  the  people,  as  it  were, 
in  the  extent  and  magnitude  of  our  mining  opera- 
tions, the  splendid  appliances  here  in  use  in  Griqua- 
land  West  for  the  winning  of  our  diamonds,  and,  in 
fact,  the  whole  economy  and  method  of  an  industrial 
and  productive  and  financial  corporation  which  has 
not  its  equal  in  the  whole  world.  In  aiding  and 
supporting  this  proposed  Exhibition  we  thus  not 
only  'do  good  to  the  town,  which  we  are  ever  anxious 
to  do,  but  we  shall  also  let  the  world  know  by  prac- 
tical means,  and  best  of  all,  by  machinery  in  motion 
and  by  the  actual  manipulation  of  blue  grounds  and 
diamonds,  from  start  to  finish,  what  labour,  what  j 
outlay,  what  anxiety,  care  and  forethought,  are  re- 
quired in  the  finding  of  those  precious  gems  which  I 
hope  will  in  a short  time  yield  a greater  profit  than  j 
ever  to  the  shareholders  of  our  company.  Not  only 
have  we  as  a company  subscribed  to  the  Guarantee 
Fund  of  the  Kimberley  Exhibition,  but  many  of 
us  individually  have  done  so,  and  I am  sure  that 
shareholders  generally,  whether  resident  here  or  in 
Europe,  wish  this  admirable  scheme  the  most  brilliant 
success.” 

The  De  Beers  Co.  are  supporting  the  Exhi- 
bition in  every  way,  as  Sir  Donald  Currie 
represents  them  in  London  on  the  Executive  ; 
three  of  the  directors  at  Kimberley,  Messrs.  B. 

J.  Barnato,  L.  Breetmeyer,  C.  E.  Nind,  are  on 
the  Executive  there ; Messrs.  Gardener  T. 
Williams,  general  manager;  L.  J.  Seymour 
the  engineer;  and  Mr.  H.  Craven, the  secretary, 
is  treasurer. 

What  attractions  are  there  to  induce  English 
visitors  to  the  Exhibition  ? 

First,  there  is  one  of  the  finest  sea  voyages 
in  the  world,  and  both  the  Union  and  Castle 
Mail  Companies  will  act  very  generously  in 
reducing  the  fares.  Messrs.  Cook,  the  world- 
renowned  tourists’  agents,  take  charge  of  the 
visitors,  as  they  are  appointed  the  passenger 


agents,  and  they  will  undertake  the  arranging 
of  tours  for  visitors.  Then  there  is  the  lovely 
scenery  around  Cape  Town  ; then  up  to  Kim- 
berley, and,  besides  seeing  the  Exhibition, 
the  directors  of  De  Beers  will  kindly  allow 
all  visitors  to  the  Exhibition  to  inspect  the  dia- 
mond mines  and  see  the  whole  of  the  diamond 
industry,  and  if  they  desire  it,  they  can  then  go 
on  to  the  gold-fields,  then  on  to  Natal,  and 
back  home. 

Mr.  T.  W.  Goodwin,  ex-Mayor  of  Kimber- 
ley, is  appointed  the  African  agent,  and  has 
visited  a large  number  of  the  African  towns, 
and  has  received  every  support. 

If  ever  the  late  Prince  Consort’s  idea  of  an 
Exhibition  were  realised,  it  will  be  in  this  case, 
as  it  will  advance  education,  increase  business 
relations  with  all  countries,  and  greatly  tend 
to  increase  that  good  feeling  that  already  exists 
between  the  various  Governments  and  people 
in  South  Africa. 


DISCUSSION. 

Sir  Philip  Cunliffe-Owen,  K.C.B.,  K.C.M.G., 
C.I.E.,  thought  every  one  would  agree  with  him 
that  they  had  listened  to  a most  interesting  paper. 
As  an  old  member  of  the  Society  of  Arts,  he 
felt  very  much  pleased  that  they  had  had  the 
honour  of  having  a distinguished  statesman  in 
the  chair  that  evening;  and,  as  a member  of  the 
London  Executive  Committee  of  the  Kimberley 
Exhibition,  he  congratulated  them  that  the  chair- 
man had  shown  so  much  interest  in  the  proposed 
Exhibition  as  to  be  present  that  evening.  He 
(Sir  Philip)  felt  honoured  at  having  been  asked  to 
be  a member  of  the  London  Executive,  and  to 
act  under  his  old  friend,  Sir  Charles  Mills,  with 
whom  he  had  had  the  pleasure  of  working  in  con- 
nection with  the  Colonial  and  Indian  Exhibition. 
The  strength  of  the  London  Executive  was  the  worthy 
chairman.  As  an  old  exhibition  man,  he  might  say 
that  the  outcome  of  all  exhibitions  was  business  ; and 
if  British  manufacturers  would  only  exhibit  their 
wares  at  the  Kimberley  Exhibition,  he  was  sure 
they  would  meet  with  a fitting  reward.  He  had  no 
doubt  that  the  invitation  to  manufacturers  would  be 
loyally  responded  to  ; and  he  was  certain  that  all 
those  who  exhibited  would  have  reason  to  be  grateful 
for  the  sacrifices  they  made,  as  they  would  establish 
a business  in  Kimberley  which  would  be  to  their 
own  benefit,  and  to  the  lasting  benefit  of  this  country. 
He  had  had  the  pleasure  of  working  with  Mr. 
Atkinson  on  many  occasions,  and  knew  that  he  was 
capable  of  doing  all  that  he  promised. 

Mr.  Bewick  said  he  had  been  very  much  interested 
in  the  paper,  and  from  what  he  knew  of  South  Africa, 
he  was  sure  that  all  visitors  to  the  Exhibition  would 
thoroughly  enjoy  themselves.  He  should  be  glad  if 
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Mr.  Atkinson  would  give  them  some  assurance  that 
visitors  would  be  able  to  find  sufficient  hotel  accom- 
modation. 

Sir  Philip  Cunliffe-Owen  said  he  had  no 
doubt  that  if  Messrs.  Cook  had  undertaken  to 
look  after  the  travelling  public,  there  would  be 
sufficient  accommodation  provided. 

i.es  Mills,  K.C.M.G.,  C.B.,  said  the 
subject  of  accommodation  had  been  fully  considered 
the  Executive  Committee  in  London,  and  he  had 
slightest  doubt  that  accommodation  would 
be  found  for  all  visitors. 

The  Chairman,  in  proposing  a vote  of  thanks 
t > the  author  of  the  paper,  said  that  with  re- 
gard to  the  question  of  accommodation,  it  must 
l c recollected  that  the  Cape  was  not  like  Lon- 
. >n,  and  visitors  could  put  up  with  a trifle  less 
..  : mrr.odation  there  than  here,  owing  to  the  excel- 
lent climate.  He  thought  Mr.  Atkinson  was  very 
courageous  to  have  read  a paper  at  all  about  the 
1 lonies  at  the  present  time,  seeing  that  in  Eng- 
i md  there  were  waves  of  feeling  with  regard 
to  them.  Sometimes  there  was  a tremendous 
gush  in  favour  of  the  colonies,  and  at  other  times 
there  came  a sort  of  blizzard.  At  the  present 
t'.rae  the  colonies  were  suffering  from  the  latter. 

> uring  the  jubilee  year  enough  could  not  be  said  in 
: .vour  of  the  Australian  colonies.  They  were  urged 
to  enter  into  all  kinds  of  expenditure,  which  they 
and  two  or  three  years  after  they  were  told 
that  they  were  running  too  far.  A good  deal  of 
ling  came  from  an  insufficiency  of  knowledge, 
i union  the  Exhibition  was  about  the  best 
: .;ng  calculated  to  remove  this  feeling.  If  people 
knew  more  about  the  colonies,  he  did  not  think  there 
*°uld  traordinary  feeling  that  the  colonies 

v.  rc  going  to  set  the  world  right,  neither  would  they 
nal  cold  snaps.  He  was  perfectly 
■ f tain  at  the  present  time,  if  there  were  more  know- 

■ ■ < < lonie  b they  would  not  have  the  extra- 
bug  of  depression  with  regard  to  the 

Anyone  who  took  the  trouble  to 
and  their  wonderful  resources,  would 
able  they  were  to  pay  their  way.  At  the 
a steady- going  class  with  re- 
tions,  and  when  they  found 

■ h public  were  not  ready  to  lend  them 

It  to  themselves.  The  depression 
a would  have  a good  effect,  if  it  merely 
' be  more  self-reliant,  The  colony 
: : >n  mr  to  represent  had  assisted 

moment  they  were  about 
the  extent  of  /fi, 000,000,  having 
>0,000  upon  a previous 
that  fact  was  not  known  in  England. 

. ' : their  whole  debt  would  be  held 

P*°ple  and  institutions  of  the  colony.  That 
was  a healthy  state  of  affairs,  and  he  hoped  the 


Australian  colonies,  which  had  far  more  resources 
than  the  Cape,  would  imitate  them  in  that  respect. 
If  all  the  British  colonies  did  that,  they  would  not 
find  capitalists  in  London  looking  askance  at  them. 
Mr.  Atkinson  had  given  them  so  many  figures  that  he 
would  not  attempt  to  add  to  the  number;  but  he 
must  just  mention  that  the  Cape  Colony  managed 
last  year  to  export  about  ^3,000,000  worth  more 
goods  than  it  imported.  This  was  a healthy  sign  for 
a borrowing  colony.  A remark  had  been  made  as  to 
there  not  being  enormous  sheep  farms  in  the  colony 
as  in  Australia.  This  was  very  true,  and  he  was 
glad  to  say  it  was  so,  for  instead  of  having  a few 
squatter  kings,  as  they  were  called  in  Australia,  the 
farms  in  the  colony  were  each  managed  by  their 
owners.  This  developed  the  resources  of  the  country. 
More  white  population  was  needed,  and  in  this 
respect  the  Exhibition  must  do  a great  deal  of  good. 
There  was  no  need  to  try  and  induce  people  to  come 
and  develop  mines,  for  they  would  come  fast  enough. 
The  diamonds  spoke  for  themselves,  and  the  gold  was 
now  beginning  to  speak.  What  were  wanted  were 
those  who  would  come  and  settle  on  the  land.  One 
industry  which,  he  believed,  was  destined  to  have 
a very  great  future,  was  the  fruit  industry.  This  was 
attracting  many  people  to  Australia,  and  also  to 
California  and  Florida.  Quite  lately,  this  industry 
had  been  put  on  a commercial  footing,  by  the  suc- 
cessful importation  of  peaches  and  grapes  in  the 
English  market,  which  had  been  sold  at  a good 
profit,  leaving  a handsome  return  for  the  grow- 
ing. This  industry  was  capable  of  a very  great 
future  indeed,  and  it  left  an  opening  to  many  young 
men,  with  a small  amount  of  capital,  and  who  liked 
a country  life.  In  connection  with  this  subject,  he 
might  be  permitted  to  say  that  he  viewed  with  a certain 
amount  of  alarm  a statement  that  lately  appeared 
in  the  newspapers,  that  “ General”  Booth  was  pro- 
posing to  select  the  Cape  Colony  as  the  place  for  his 
first  experiment  of  an  over- sea  colony.  He  felt 
bound  to  say  that  the  population  of  the  Cape  Colony 
would  resent  this  very  much  indeed,  for  a worse 
place  could  not  have  been  selected  for  the  experi- 
ment. It  was  a place  where  drink  was  cheaper  than 
in  any  other  part  of  the  world  ; and  as  the  people  to 
be  sent  to  found  the  new  colony  would  doubtless  be 
taken  from  a class  which  had  not  succeeded  here 
in  consequence  of  intemperate  habits,  it  would  be 
folly  to  send  them  to  a warm  country  where  drink 
was  so  cheap,  and  where  there  was  a great  black 
population  of  no  morality  at  all,  and  where  among 
the  great  industries  was  gold  mining,  which  was  of 
a gambling  character.  In  the  name  of  his  Colony,  he 
felt  bound  to  protest  against  the  experiment  being 
made.  He  did  not  know  why  “ General  ” Booth, 
who  had  not  been  received  with  any  amount  of 
enthusiasm  at  the  Cape,  should  have  selected  this 
Colony  ; and  he  hoped  that  he  might  re -consider  his 
decision.  He  did  not  wish  to  cast  any  stones  at  the 
extraordinary  manner  in  which  the  propaganda  was 
arried  on,  but,  while  wishing  well  to  the  scheme, 
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he  must  enter  a protest  against  the  Cape  being 
selected  as  the  proposed  field  of  the  operation. 
Coming  back  to  the  paper,  he  thought  the 
Exhibition  would  be  a means  of  spreading  inform- 
ation with  regard  to  South  Africa.  The  one 
thing  wanted,  to  judge  South  Africa  impartially  and 
fairly,  was  to  have  more  knowledge  of  it,  which 
would  be  obtained  from  the  Exhibition.  Mr.  Atkin- 
son had  already  shown  himself  to  be  a most  success- 
ful man  at  this  kind  of  work,  and  the  success  of  the 
^diamond  industry  at  the  Colonial  Exhibition  was 
largely  due  to  him. 

The  vote  of  thanks  was  carried  unanimously. 

Mr.  Atkinson,  in  reply,  said  that  the  hotel  accom- 
>modation  had  been  the  subject  of  great  consideration  by 
the  Executive  Committee  at  Kimberley,  and  before 
he  left  the  colony  he  was  informed  by  the  hotel 
keepers  that  they  would  support  the  Exhibition  by 
keeping  prices  down  to  the  ordinary  tariff.  The 
Executive  Committee  in  London  knew  that  it 
was  a most  important  matter  that  visitors  should  be 
comfortably  housed,  and  this  week  he  had  received 
a letter  from  the  Kimberley  Executive  Committee  to 
the  effect  that  a committee  had  been  formed,  of 
which  the  Mayor  was  chairman,  to  look  into  the 
•question  of  hotel  accommodation.  He  had  not  the 
-slightest  doubt  that  there  would  be  sufficient  accom- 
modation for  everyone.  The  Exhibition  was  sure  to 
foe  a success,  as  all  the  leading  firms  had  promised  to 
exhibit. 


APPLIED  ART  SECTION. 

Tuesday,  February  23rd,  1892 ; Sir  Philip 
Cunliffe-Owen,  K.C.B.,  K.C.M.G.,  C.I.E., 
in  the  chair.  The  paper  read  was  “Artistic 
Treatment  of  Jewel  and  Address  Caskets/ ’ by 
J.  William  Tonks.  The  paper  and  discus- 
sion will  appear  in  next  week’s  Journal. 


ELEVENTH  ORDINARY  MEETING. 

Wednesday,  February  24,  1892  ; Professor 
William  Anderson,  F.R.C.S.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Blanchard,  Mark  Henry,  Bishop’s  Waltham,  Hants. 
Courtenay,  J.  Irving,  1,  Essex-court,  Temple,  E.C. 
Farlie,  John  Burke.  128,  Eglinton-road,  Plumstead, 
Kent. 

Goodenough,  Lieut. -General  William  Howley,  C.B., 
Blomefield-house,  Shooters’-hill,  Kent. 

Langton,  Alfred,  Deptford  Pier,  S.E. 

Macpher son- Grant,  John  D.L.,  Ballindalloch,  N.B. 
Smith,  Henry  Wells,  8,  Norfolk-row,  Sheffield. 


The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 

Ashbumer,  Lionel  Robert,  C.S.I.,  9A,  Gloucester- 
place,  Portman-square,  W. 

Hervey,  Hubert  J.  A.,  12,  Lowndes-street,  S.W. 
Hughes,  John,  Chester,  and  16,  Great  George-street, 
S.W. 

Jex,  Edward,  27,  St.  Mary-at-Hill,  E.C.,  and  the 
Dukeries,  Springfield,  Chelmsford,  Essex. 
Riekmann,  Adolph,  59,  Knightrider-street,  E.C. 
Sessions,  Frederick,  Russell-house,  Gloucester. 
Simpson,  Edward  Henry,  100,  St.  Martin’s-lane, 
W.C. 

Smith,  W.  A.,  Houghton-house,  Arundel. 

The  Chairman,  in  introducing  the  reader  of  the 
paper,  said  it  was  some  five  years  since  Mr.  Hart 
instructed  them  by  a series  of  lectures  upon  almost 
every  form  of  Japanese  art,  and  since  that  time  he 
had  visited  Japan.  Mr.  Ernest  Hart  had  now  seen 
the  various  fabriques  and  studied  the  production  of 
Japanese  art  from  the  point  of  view  of  a connoisseur 
and  collector.  The  best  connoisseur  was  the  col- 
lector, and  the  best  of  all  collectors  was  the  con- 
noisseur, both  of  which  qualifications  Mr.  Hart 
possessed. 

The  paper  read  was — 

ANCIENT  AND  MODERN  ART  POTTERY 
AND  PORCELAIN  OF  JAPAN. 

By  Ernest  Hart. 

Member  of  Council  of  the  Japan  Society. 

I had  the  honour  of  dealing  with  the  subject 
of  Japanese  art  work  before  an  audience  com- 
posed of  the  members  of  the  Society  of  Arts  in 
May,  1886.  The  time  which  I was  able  to 
devote  then  to  Japanese  porcelain  and  pottery 
was  very  limited.  It  has  been,  however,  a 
satisfaction  to  find  that  the  summary  classifi- 
cation of  schools  and  masters  which  I ventured 
to  present  has  been  since  widely  adopted  both 
here  and  in  Japan.  That  part  of  my  lecture 
which  related  to  pottery  and  porcelain  has  been 
reproduced  verbatijn  by  that  enlightened  and 
appreciative  student  and  writer  on  the  art  work 
of  Japan,  Mr.  Marcus  Huish,  who  did  me  the 
honour  to  apply  to  me  for  authority  to  do  so, 
in  his  excellent  and  popular  handbook  of  the 
arts  of  Japan  ; and,  when  I recently  visited 
Japan,  the  first  book  put  into  my  hands,  or, 
rather,  laid  on  the  table  of  my  room,  on  arriv- 
ing at  the  hotel  in  Yokohama,  was  a com- 
plete report  of  the  lecture  published  by  Mr. 
Deakin,  whose  enterprise  and  taste  has  done 
so  much  to  favour  the  best  work  of  the  modern 
Japanese  artist,  and  whose  collections  at  once 
open  to  the  traveller  in  Japan  a full  and  very 
attractive  view  of  the  best  work  of  the  best 
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artists  of  to-day.  I was  further  encouraged  by 
finding,  later  on,  that  a good  deal  of  the  text 
of  the  lectures  which  I gave  in  this  theatre,  and 
which  were  re-printed  from  the  Journal  * had 
been  translated  into  Japanese,  and  were  ex- 
:y  circulated  among  the  Japanese,  and 
valued  by  them  as  a handbook  and  critical 
ision  of  the  merits  and  characteristics  of 
hools,  periods,  and  masters  of  old  Japan.. 

which  I have  here  in  my  hand. 
The  edition  is  now  nearly  exhausted,  but  I still 
ive  applications  for  copies — (I 
lid  io  this  week  from  the  Leyden  Museum) — 
and  these  arc  often  accompanied  by  such 
urances  from  amateurs  and  students 
that  they  rely  largely  upon  those  lectures  and 
companying  index  of  authors  and  signa- 
guide,  that  I am  induced  once 
tke  up  some  parts  of  this  interesting 
I have  greatly  added  to  my  imperfect 
knowledge  of  this  great  subject,  and  largely 
added  also  to  my  collection  of  specimens  of 
the  finer  varieties  of  old  work  during  a recent 
visit  to  Japan,  in  which  I had  the  opportunity 
. mining  an  immense  number  of  specimens 
in  public  and  private  keeping,  and  of  selecting 
( hoice  private  collections  examples 
of  the  rarer  kinds  of  work,  seldom  seen  in 
Europe.  For  these  opportunities  I was  largely 
indebted  to  the  peculiar  kindness  of  leading 
f the  Government,  among  whom  I 
owe  my  acknowledgments  to  Count  Okabe, 

< unt  Kuki,  the  head  of  the  department  of  fine 
| dished  and  devoted  curator  of 
of  J apan,  and  to  Mr.  Hamao, 
ation.  In  no  less  a degree 
kindness  of  Mr.  Okakura, 
the  head  of  the  art  schools  and  acting  chief  of 
Fyeno,  whose  European  studies 
lded  to  Japanese  erudition  and 
t a j) tain  Brinkley,  of  Tokio. 
( •*]  ta;n  Brinkley  is  no  less  remarkable  for 
mplishment  as  a Japanese 
his  1 nthusiasm,  judgment, 
( ritic  and  collector.  He  is 
in  many  departments,  but  as 
as  authority  in  k he  stands  alone.  We 

hi  i promised  magnum  o^us 
• ject,  of  which  I saw  the  beautiful 
i part  of  the  letter-press. 

Armed  with  official  recommendations  to  the 
'Vinces,  and  supplied  by 

ous  attendant  officers  (Mr. 

Work,”  by  Ernest  Hart, 

Society  May  4, 11,  and  x8, 1886,  with  a 

of  objects  exhibited,  and  an  Index  oi  Japanese 
artists.  London : iS$6. 


Kobayashi  and  Mr.  Maeda),  who  had  opened! 
to  me  all  the  temple  stores,  the  private  collec- 
tions, the  priest’s  godowns,  and  the  public 
treasures;  and,  aided  by  the  critical  judgment 
of  some  of  the  most  acute  of  Japanese  experts, 

I was  able  to  enjoy,  in  the  course  of  a few 
months,  such  a revelation  of  the  variety,  origin- 
ality, and  richness  of  Japanese  art  work  as 
was  beyond  imagination,  and  could  hardly 
otherwise  have  been  achieved  in  the  course  of 
years. 

Circumstances  also  enabled  me  to  become 
possessed  of  the  private  collection  of  old 
Satsuma,  which  had  been  slowly  accumulated, 
for  his  own  delectation,  by  Mr.  Maizan  Tabui, 
whose  name  is  celebrated  throughout  the 
world  as  the  most  accomplished  of  Satsuma 
artists  ; while  the  kindness  and  energy  of  Mr. 
Wakai,  of  Tokio,  the  inspirer  of  the  great 
work  of  M.  Gonse,  and  the  parent  of  the  best 
European  collections,  put  me  on  the  track  of 
some  of  the  finest  few  remaining  keramic 
treasures  of  Japan  still  available  to  the 
enterprise  of  European  collectors.  For  so 
few  now  are  the  available  masterpieces  of 
old  work,  that  the  systematic  search  for 
them  on  the  spot  for  the  European  market 
has  almost  ceased.  Little  arrives  here 

but  skilful  forgeries  of  old  work  or  the- 
dregs  of  the  market,  after  the  Japanese: 
Imperial  household,  the  native  collector,  or 
the  agents  of  the  public  museums  at  Tokio  or 
Osaka  have  had  their  choice  ; and  the  skilled 
French  collectors  who  used  to  traverse  Japan 
have  been  withdrawn. 

I wish  I had  time  to  describe  to  you  to-night,, 
as  I hope  to  describe  at  some  time  elsewhere, 
the  excitement  and  the  humours  of  the  hunt 
for  antiques  in  Japan.  A Japanese  auction  of 
the  old  style  at  Kioto  is  a subject  worthy  of 
the  pencil  of  a Hogarth  : the  unfailing  courtesy 
of  the  modern  Japanese  curio  dealers — that  is 
to  say,  of  those  who  supply  the  globe-trotter — 
is  only  equalled  by  their  profound  and  in- 
genious duplicity,  their  unblushing  but  imper- 
turbable humbug.  Suffice  it  to  say,  that  out 
of  thousands  upon  thousands  of  pieces  of 
pottery  which  I saw  offered  for  sale  and  sold, 
to  globe-trotters,  rarely  one  per  cent,  were 
genuine,  or  in  any  sense  valuable  ; and  but 
for  the  honesty  and  trustworthy  skill  and 
capacity  of  some  of  the  few  “ old  Japanese  ** 
dealers,  such  as  Wakai,  Daisho,  Daizen,. 
Fukiu,  and  Fukuda,  and  the  opportunities 
from  private  collections  in  all  parts  of  Japan, 
which  I owe  to  the  kindness  of  the  introduc- 
tions from  the  gentlemen  I have  mentioned 
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above,  I should  have  come  away  nearly  empty- 
handed.  As  it  was,  I was  able — after  curious 
adventure,  and  after  having  to  read  a very 
•severe  lesson  before  official  authority  to  one 
of  the  larger  dealers  — to  bring  away,  after  three 
months’  incessant  hunting  through  accumula- 
tions in  out-of-the-way  places  and  the  avail- 
able stores  of  all  the  dealers,  and  collectors, 
and  connoisseurs,  lay  and  ecclesiastical,  nearly 
a thousand  specimens  in  all  of  objects  in  dif- 
ferent departments  of  ancient  art,  which  had 
been  passed  through  the  most  critical  tests. 

The  keramics  of  Japan  are  confessedly  the 
most  ancient  and  the  most  characteristic  of  its 
art  products,  and  those  which  have  most  imme- 
diately and  extensively  influenced  European 
work.  Our  literature  has  been  enriched  by  our 
■Chairman,  by  Mr.  Gonse,  and  others,  with 
monographs  on  glyptic  and  pictorial  art,  while 
pottery  and  porcelain  have  not  been  dealt 
with  in  so  authoritative  or  satisfactory  a 
manner.  I propose,  therefore,  to-night  to  take 
•a  further  step  in  that  direction. 

I wish  to  put  before  your  eyes  authentic 
•specimens  of  the  leading  kilns  of  Old  Japan  ; 
examples  of  the  most  characteristic  works  of 
its  potters ; and  illustrative  varieties  of  the  pecu- 
liarities of  the  older  glazes,  paste,  and  decora- 
tive style,  to  which  the  Japanese  attach  most 
importance,  and  which  seem  to  me  most  to 
deserve  the  attention  of  the  artistic  connoisseur. 
For  the  description  of  them  and  their  historic 
details,  I shall  rely  wholly  upon  the  dicta  of 
Captain  Brinkley,  whose  words  I shall  use 
throughout  and  whose  authority  I shall  follow, 
for  I am  persuaded  we  shall  nowhere  else  find 
■so  safe  a guide.  The  details  furnished  in  his 
paper  in  “The  Chrysanthemum,”  in  the 
extracts  illustrating  his  exhibited  collection  in 
New  York,  and  in  his  chapter  contributed  to 
the  works  of  Mr.  Chamberlain  and  Mr.  Nor- 
man, furnish  a body  of  information  which  leaves 
little  to  be  desired,  except  that  they  be,  as  we 
are  promised  that  they  will  be,  collected,  con- 
densed, and  illustrated  in  a great  forth- 
coming work.  Meanwhile,  in  directing  your 
attention  to  the  specimens  I put  before  you, 
you  will  please  remember  that  it  is  for  the 
most  part  Captain  Brinkley  who  is  speaking, 
and  that  it  is  to  his  erudition  and  judgment 
that  we  are  indebted  for  the  text  by  which  I 
ask  you  to  judge  the  examples  which  your  eyes 
will  enable  you  to  study.  This  is,  to-night, 
rather  a demonstration  than  a lecture  ; the 
researches,  and  largely  even  the  words,  are 
due  to  Brinkley.  I want  you  to  distinguish 
and  to  judge  the  things  described.  I am  very 


3*7 

1 sorry  that  the  exigencies  of  space  in  the  lecture 
theatre  compel  me  to  restrict  my  selection  to  a 
: few  leading  examples  of  each  ware.  But  as  the 
j Japan  Society — newly  formed  since  I under- 
I took  this  paper — promises  exhibitions  of  cha- 
j racteristic  art  productions,  I hope  that,  before 
very  long,  an  exhibition  of  Japanese  keramic 
art  wares  may  be  arranged,  which  may  afford 
more  prolonged  and  complete  studies  of 
Japanese  keramics  than  we  can  have  to-night. 
Needless  to  say,  too,  that  to  any  sympathetic 
lover  or  student  of  Japanese  keramics  it  will 
always  be  a pleasure  to  me — as  it  is  to  every 
enthusiastic  collector — to  afford  opportunities 
of  the  further  study  and  examination  of  the 
pieces  in  my  rather  extensive  collection. 

Let  us  pass,  then,  to  what  is  before  us,  and  of 
course  we  must  begin  at  the  beginning.  Yet 
of  the  true  beginnings  of  Japanese  pottery,  of 
the  prehistoric  tomb  and  house  pottery,  of  the 
dug-up  specimens  of  sacrificial  ware,  of  the 
earliest  and  rougher  wares  of  the  Cha-no-yu, 
in  other  words  of  purely  archaeological  speci- 
mens, I have  nothing  to-night  to  say.  You 
will  find  much  about  them  in  all  the  books,  in 
the  writings  of  Franks,  of  Ninagowa  Noritani, 
and  of  Moise,  and  Bowes,  and  in  the  native 
handbooks.  I have  numerous  specimens  of 
them,  and  you  will  find  them  in  the  British 
Museum  and  South  Kensington,  the  latter 
otherwise  very  ill  supplied  with  the  finer 
specimens  of  old  Japanese  keramic  ware.  But 
I do  not  propose,  to-night,  to  speak  to  you  of 
these  earliest  beginnings,  or  of  this  esoteric 
ware.  I am  dealing  with  what  we  may  describe 
as  the  decorated  art  pottery  and  porcelain  of 
old  Japan,  using  those  words  in  our  European 
sense,  and  putting  aside  for  the  moment  the 
traditions  of  the  old  Cha-jin. 

I begin,  then,  here  with  the  blue  and  white 
porcelain  of  Shonzui  Gorodayu.  It  was  in 
1530  that  Shonzui  travelled  to  China  to  learn 
some  of  the  secrets  of  the  kilns  of  Foochow : 
he  sojourned  there  for  some  years,  and  learned 
the  art  of  mixing  the  pastes,  of  decorating 
with  cobalts  under  the  glaze,  and  au  grand 
feu.  It  was  in  the  best  period  of  Chinese 
work,  and  he  attained  considerable  skill.  He 
returned  to  Arita  (province  of  Hizen),  bringing 
with  him  the  materials  as  well  as  the  secrets 
of  the  art ; but  as  Japan  did  not  at  that  time 
know  of  its  own  vast  treasures  of  kaolin,  he 
was  sparing  of  his  material,  and  he  made 
only  small  specimens,  for  the  most  part  with 
a diaper  decoration.  They  are  exceedingly 
scarce,  but  I have  here  three  authentic  speci- 
mens, one  of  them  evidently  made  by  him  in 
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China.  The  small  and  choice  specimen  with 
pierced  cover  I secured  at  a private  sale  at 
Ky6td— one  of  the  most  picturesque  scenes 
that  I can  remember — in  competition  with  a 
large  company  of  the  best  connoisseurs  of 
Japan,  who  all  sat  decorously  in  small 
coteries,  or  tea-parties,  in  screened  compart- 
ments, squatting  on  their  mats.  We  bid 
solemnly  and  decorously  by  writings  dropped 
into  a ballot-box,  and  when  the  ballot-boxes 
were  opened,  and  the  little  pot  was  adjudged 
to  me,  Japanese  politeness  bid  the  attendants 
raise  a hearty  cheer,  although  some  of  them 
subsequently  tried  to  tempt  me  to  part  with 
the  little  treasure,  which  they  thought  ought 
to  be  kept  in  a Japanese  collection. 

I mari  or  Hizen  Porcelain,  Decorated 
with  Enamels  over  the  Glaze. 

Shonzui,  says  Brinkley,  from  whom  I now 
begin  my  extracts,  on  his  return  from  China, 
about  1516,  settled  at  the  village  of  Arita,  in 
Hizen.  The  nearest  port  to  Arita  is  Imari,  a 
name  familiar  to  all  collectors  as  the  common 
appellation  of  Japanese  porcelain.  After  having 
exhausted  the  materials  which  he  had  brought 
with  him  from  the  Po-yang  Lake,  he  failed  to 
discover  any  suitable  substitutes  in  Japan. 
Yet,  strange  to  say,  in  the  spur  of  the  very  hill 
which  rose  over  the  village  where  he  lived,  in- 
exhaustible quantities  of  the  much -desired 
< lay  were  waiting  to  be  used.  His  pupils  and 
successors,  Gorohachi  and  Goroshichi,  were 
not  more  fortunate  than  himself,  and  the 
factory  at  Arita  had  almost  lost  the  reputation 
acquired  from  his  productions,  when  there 
arrived  there  one  of  the  Korean  experts,  whom 
thr  Japanese  generals  had  brought  back  from 
Korea  by  the  Taiko’s  orders.  This  man’s 
mme  was  Risampei.  Tradition  says  that  in 
luntry  he  had  acquired  some  reputa- 
a manufacturer  of  the  celebrated 
"ivory-white,”  and  the  story  sounds  pro- 
• f"1'.  had  Risampei,  like  the  great 
majority  of  Korean  keramists,  been  familiar 
manufacture  of  pottery  and  faience 
only,  it  is  most  unlikely  that  he  would  have 
Ito  ether  novel  line  of  his  art  in 
He  had  worked  at  Arita  during  two, 
three,  years,  when,  about  1599,  he 
d on  the  slopes  of  Idzumiyama  (the 
Mountain  of  Springs)  a white  substance  that 
promised  to  supply  the  long-felt  want.  Re- 
sembling rather  stone  than  clay,  this  shiro- 
hite  clay),  as  the  Japanese  commonly 
1 it,  had  to  be  broken  and  pulverised  in 
mills  before  the  potter  could  employ  it.  It  was 


in  fact  the  Petiontsu , or  feldspathic  rock,  of 
Chinese  keramists. 

Risampei’ s ware  was  known  in  the  days  of 
first  manufacture  as  Kinko-yaki,  Kinko  being 
the  name  of  his  native  place  in  Korea.  I 
have  said  that  the  decoration  of  his  pieces  was 
limited  to  designs  in  blue  under  the  glaze. 
The  fact  is  that  neither  Risampei  nor  any 
other  among  the  large  number  of  Korean* 
potters,  brought  to  Japan  by  the  Taiko’s 
generals,  could  impart  to  their  conquerors  a 
knowledge  of  the  methods  of  applying  vitrifi- 
able  enamels  over  the  glaze.  It  may  be  that 
the  development  of  this  process  was  checked 
by  a comparatively  trifling  lack  of  information. 
The  Japanese,  already  wonderfully  skilful  in 
other  branches  of  technical  art,  would  scarcely 
have  been  at  a loss  how  to  imitate  the  enamelled 
porcelain  of  China,  had  they  not  failed  to  per- 
ceive that,  the  vitrification  of  the  enamels 
being  effected  at  a much  lower  temperature- 
than  the  baking  of  the  fiate,  the  two  opera- 
tions must  be  conducted  separately.  But  the 
Koreans,  were  they,  too,  ignorant  of  this  ? 
Among  the  numerous  specimens  of  old  Korean 
faience  and  porcelain  preserved  in  Japanese 
collections,  Captain  Brinkley  has  seen  only 
one  decorated  with  coloured  enamels  over  the 
glaze.  This  piece  is  attributed  to  the  end  of 
the  sixteenth  or  beginning  of  the  seventeenth 
century.  It  is  certainly  not  less  than  250  years 
old.  But,  if  its  existence  seems  to  show  that 
the  manner  of  using  vitrifiable  enamels  was 
not  wholly  unknown  to  the  Korean  keramists 
of  Risampei’ s era,  its  unique  character  shows- 
equally  that  such  a process  was  altogether 
exceptional.  Certainly,  Risampei  was  not 
acquainted  with  the  secret,  nor  did  the  potters- 
of  Arita  learn  it  until  nearly  half  a century 
after  the  Korean  discovery  of  porcelain  clay  on 
Mount  Idzumi.  The  honour  of  making  this 
great  addition  to  the  keramic  resources  of  his 
country  is  attributed  to  Higashidori  Tokuzaye- 
mon.  Like  Toshiro  and  Shonzui,  he  seems  to 
have  contemplated  a visit  to  China.  With 
this  view,  it  is  said,  he  went  from  Arita. 
to  Nagasaki,  in  1648,  and  there  awaited 
an  opportunity  to  carry  out  his  purpose.. 
Nagasaki  was  then  a flourishing  town  of  some 
six  or  seven  and  twenty  thousand  inhabitants. 
The  Portuguese  had  been  expelled  eleven  years 
before,  but  the  Dutch  had  been  settled  in 
Deshima  since  1641,  and  from  seven  to  ten  of 
their  ships  entered  the  harbour  annually.  It 
was  with  the  Chinese  junks,  however,  that 
Tokuzayemon  had  to  do.  These,  too,  came 
from  time  to  time  ; and  it  so  happened  tha 
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Tokuzayemon,  explaining  the  purpose  of  his 
journey  to  a junk-master,  learned  from  the 
latter  the  very  few  points  which  were  needed 
for  commencing  the  new  style  of  decoration. 
He  hastened  back  to  Arita,  and  made  his  first 
essay  with  tolerable  success.  His  chief  idea 
appears  to  have  been  to  imitate  the  Chinese 
enamelled  wares  of  the  Wanlieh  period  (1573- 
1619).  But,  as  the  attractions  of  these  depended 
chiefly  upon  the  brilliancy  of  their  enamels, 
and  as  the  Japanese  potters  lacked  experience 
principally  in  this  very  branch  of  their  art,  no 
very  satisfactory  results  were  achieved. 
Among  Tokuzayemon’ s fellow  workmen,  how- 
ever, was  one,  Kakiyemon,  who,  fortunately, 
became  impatient  of  imitative  limits,  and  con- 
ceived the  idea  of  adopting  a line  in  better 
accord  with  his  country’s  art  instincts.  The 
result  was  a chaste  and  very  beautiful  porce- 
lain. Instead  of  loading  his  pieces  with 
diapers  and  archaic  designs  in  red  and  green 
enamels,  Kakiyemon  made  the  decorations  a 
subordinate  feature,  and  sought,  bycareful  con- 
ceptions, to  compensate  for  what  was  lost  in 
richness  of  effect.  No  one  who  has  examined 
pieces  decorated  in  this  style  which  he  inaugu- 
rated, will  deny  that  his  success  was  remark- 
able. The  Jate  of  his  ware  was  fine  and  pure, 
giving  a clear,  bell-like  ring  when  struck. 
The  milk-white  glaze,  charmingly  soft,  yet  not 
lacking  in  brilliancy,  formed  a ground  harmo- 
nizing excellently  with  the  ornamentation, 
which  was  simple  almost  to  severity.  The 
enamels  were  clear  and  rich  in  tone,  but  of  few 
colours  : a lustreless  red,  a grass-green,  and  a 
lilac-blue  constituting  nearly  the  whole  palette. 
Of  the  decorative  subjects,  floral  medallions 
were,  perhaps,  most  common  ; but  the  dragon, 
the  kozvo  (phoenix),  the  bamboo,  the  plum,  the 
birds  fluttering  about  a sheaf  of  corn,  and 
various  kinds  of  diapers  were  constantly 
depicted.  The  characteristics  of  this  ware 
are  not  only  the  sparseness  of  the  decoration, 
but  also  its  distribution.  Instead  of  being 
spread  over  the  surface,  the  designs  are  con- 
fined to  a few  places,  the  object  apparently 
being  to  surround  each  little  picture  with  as 
ample  a margin  as  possible. 

Of  the  Kakiyemon  type  of  Imari  ware  I am 
able  to  show  you  some  very  choice  examples. 
This  figure,  from  the  Redleaf  collection  of  Mr. 
Wells  ; this  choice,  delicately-enamelled  and 
graceful  figurine  of  Ousugume,  which  is  illus- 
trated in  Audsley’s  great  book,  and  has  been 
sttributed  by  Japanese  experts  of  eminence 
Kakiyemon  himself,  but  which  Captain 
*kley  considers  to  be  of  later  date  : and  a 


series  of  plates  and  small  bowls.  They  give  a 
high  opinion  of  the  perfection  of  bare  glaze 
and  decoration  which  the  artist  potters  of 
Imari  had  attained  in  the  porcelain  destined 
for  their  home  use.  I do  not  show  you  the 
Imari  of  exportation  ; the  “ old  Japan  ware  ’ ’ 
of  our  ancestors  of  the  18  th  and  early  19th 
centuries;  the  “chrysanthemo-paionian”  ware 
of  Jacquemart,  the  boast  of  the  Dresden 
Museum  still,  and  the  pride  of  so  many  palaces 
and  mansions.  It  is  the  existing  type  of  the 
Imari  ware  of  the  cheap  draper  and  grocer 
shop.  Its  violent  decoration  of  violet,  red, 
and  gold  was  invented  to  please  the  European 
eye  ; it  apparently  does  so  still.  It  has  little 
artistic  value ; it  was  estimable  when  it  was 
unique.  I could  never  see  its  beauty  or  appre- 
ciate its  value.  It  is  certainly  not  in  the 
Japanese  taste,  and  I leave  it  out  of  serious 
consideration. 

Imari  Blue  and  White  Porcelain. 

The  decoration  here  described  is  that  known 
as  blue  under  the  glaze.  Blue,  thus  applied, 
enters  into  the  decoration  of  all  the  enamelled 
porcelain  produced  in  Hizen,  with  the  excep- 
tion of  the  wares  of  Kakiyemon  and  his 
imitators.  The  decoration  with  vitrifiable 
enamels  was  a process  subsequent  to  the 
stoving  of  the  glazed  piece,  and  was,  in  fact, 
added  to  a vase  which,  without  it,  would  have 
been  a finished  specimen  of  blue  and  white, 
as  in  this  very  early  but  well  decorated  and 
characteristic  bottle.  To  vitrify  and  fix  the 
enamels,  another  stoving  was  required.  The 
Japanese  were  no  great  admirers  of  the  deep 
and  intense  cobalt  blue  of  the  Chinese  ; never- 
theless, the  earlier  Imari  potters  and  artists 
followed  Shonzui  in  adhering  to  the  Chinese 
tradition  of  intensity  of  colour,  and  I show  you 
some  specimens  of  old  Imari  blue  and  white, 
which  might  well  be  Chinese  of  the  period  of 
Ming  or  Kien  Lang. 

Hirado  Blue  and  White  Porcelain. 

The  old  Hirado  porcelain  shows,  says 
Brinkley,  the  highest  degree  of  perfection 
and  excellence  to  which  the  keramist  ever 
attained.  The  factory  at  Mikdchi  -yama 
(written  Mikawa  - uchi  - yama,  or  the  “hill 
between  the  three  rivers  ”),  like  that  at 
Okbchi,  was  taken  under  special  patronage. 
It  appears  that  one  at  least  of  the  potters  who 
came  to  Japan  in  the  train  of  Hideyoshi’s 
generals  settled  at  Mikochi,  about  the  year 
1595,  and  inaugurated  the  manufacture  of 
faience  decorated  with  blue  under  the  glaze. 
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No  specimens  of  this  ware  are  believed  to  be 
now  extant.  We  may  presume  that  it  did  not 
deserve  preservation . Some  twenty  years  later, 
the  porcelain  clay  discovered  by  Risampei 
came  into  use  at  Mikochi,  but  the  method  of 
mg'  vitrifiable  enamels  not  being  known, 
y colour  employed  for  decorative  pur- 
poses was  blue  under  the  glaze.  Probably  for 
this  reason  the  industry  did  not  flourish,  and 
the  workshops  had  long  been  closed  when, 
about  the  year  1740,  Matsura,  feudal  chief  of 
ilirado,  an  island  off  the  coast  of  Hizen, 
caused  them  to  be  re-opened,  and  placed  the 
workmen  under  strict  supervision,  forbidding 
them  to  sell  or  dispose  of  their  productions 
without  special  permission.  This  nobleman 
appears  to  have  been  a very  practical  con- 
noisseur. He  bestowed  scarcely  less  attention 
00  the  potteries  of  his  fief  than  Louis  XV.  did 
se  of  Sevres.  The  pieces  turned  out 
were  reserved  entirely  for  his  own  use  and  that 
of  his  friends,  or  for  presentation  to  the  Court 
Eokugawa  Regents  in  Yedo.  I visited 
lately  his  descendant,  Count  Matsura,  still 
living  at  Tokio.  He  has  his  private  kilns 
in  his  garden.  I saw  the  potter  at  work 
and  my  wife  sketched  him)  making  presents 
for  the  Tsarewich,  as  in  the  olden  time,  and  he 
favoured  me  with  some  pieces  subsequently, 
which  I highly  value.  To  the  ware  potted  at 
Mik  x hi  from  this  time  (1740)  until  the  period 
of  Tempo  (1830)  must  unquestionably  be 
assigned  the  first  place  among  the  porcelains 
It  is  called  Hirado-yaki.  The 
p i t « • . liner,  purer  and  whiter  than  that  of  either 
Na  hima-yaki  or  Imari-yaki,  owed  its  ex- 
. ! ilities  entirely  to  careful  manipu- 
( )n  the  trituration  of  the  clay  and  its 
subsc  filing  and  straining,  pains 

mlimited  were  bestowed,  and  the  pre- 
m of  the  glazing  material  was  the  work 
tanned  attentively,  the  ftate  is 
found  ' • be  virtually  free  from  the  dark  gritty 
> common  in  Imari  ware,  and  the 
the  surface  of  the  glaze,  bi- 
lked eye,  are  not  more  marked 
porcelain.  It  is  not, 
consider  the  decoration  that 
imparable  beauties  of  this  Hirado-yaki 
^parent.  With  rare  exceptions 
Only  colour  employed.  It  is  not  the 
colour  of  the  old  Chinese 
is  it  the  light,  bodiless  blue 
Ol  the  Nabeshima  ware.  It  is  a colour  be- 
tw.-.  M the  two,  exquisitely  soft  and  clear,  and 
'■  s"  raising  perfectly  with  the  milk-white, 
e ia  which  it  seems  to  float.  Of 


the  execution  of  the  designs  it  is  impossible  to 
speak  too  highly.  Nothing  approaching  them 
can  be  found  in  the  whole  range  of  Chinese 
porcelains.  One  is  puzzled  to  conceive,  in  the 
first  place,  how  etching  so  wonderfully  fine, 
and  outlines  of  such  detailed  accuracy,  can 
have  been  transferred  to  a surface  of  baked 
clay  ; and,  in  the  second,  how  every  process  of 
glazing  and  stoving  can  have  been  effected 
with  sufficient  skill  to  preserve  these  delicate 
pictures.  There  are  few  subjects  which  the 
artists  of  Mikochi  did  not  depict  upon  their 
pieces,  and  fewer  still  in  which  they  tell  short 
of  marked  success.  No  great  number  of 
many  really  choice  specimens  of  Hirado-yaki 
have  yet  found  their  way  westward.  Only 
within  the  last  few  years  did  the  passion  for 
blue-and-white,  suddenly  developed  in  Europe, 
induce  the  Japanese  virtuosi  to  place  this  ware 
upon  the  market,  and  the  supply,  always  very 
limited,  did  not  last  long  enough  to  familiarise 
American  and'  European  collectors  with  the 
merits  of  Japan’s  best  porcelain. 

The  pure  white  porcelain  of  old  Hirado  is 
remarkable  for  its  milky  glaze ; the  modern 
commercial  imitators  are  less  perfect  in  mate- 
rial, have  a greenish  tint  in  the  glaze,  and  are 
less  perfect  in  the  potting.  Besides  blue  and 
white,  the  most  characteristic  colour  used  is 
brown.  Of  these  chromatic  Hirado  pieces  you 
have  before  you  some  noble  pieces.  You  will 
notice  the  large  covered  bowl  which  has  evi- 
dently served  as  a model  for  our  old  Bow  and 
Plymouth  ware,  with  shells  and  seaweed  in 
relief.  The  figures,  birds,  flowers,  and  delicate 
reliefs  of  Hirado  gave  many  hints  to  Dresden. 
Of  these  original  models,  I have  placed  some 
exquisite  and  important  specimens,  selected 
out  of  many  in  my  possession,  on  the  table. 

The  Nabeshima  ware,  made  at  the  Okochi- 
yama  kilns,  under  the  patronage  of  Nabeshima, 
feudal  chief  of  Hizen,  are  not  less  remarkable 
for  their  perfection  of  blue  and  white  decora- 
tion and  of  paste  than  those  of  Hirado.  They 
have  generally,  also,  a characteristic  combi- 
nation of  red  introduced.  The  Nabeshima 
potters,  as  a rule,  did  not  use  marks,  and 
never  copied  Chinese  marks  except  on  pieces 
which  were  obvious  reproductions  of  Chinese 
originals.  The  reason  of  this  is  easily  under- 
stood when  we  remember  that  the  productions 
of  the  Okdchi  factories  were  destined  solely 
for  the  House  of  Nabeshima.  OkAchi,  in  fact, 
was  a private  kiln.  There  was  no  occasion  tc 
mark  porcelains  manufactured  there  as  thoug’ 
they  were  intended  for  general  sale.  With 
rare  exception  of  an  occasional  ideogi^A 
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Nabeshima-yaki  may  be  said  to  be  without 
marks  or  seals  of  any  description.  Nabeshima 
ware  was  not  a mercantile  product,  and  seldom 
comes  now  into  the  market.  I show  you  a few 
specimens  of  it,  but  I have  seen  few  specimens 
of  the  original  ware  for  sale  over  in  Japan. 

Satsuma  Faience. 

Whatever  title  to  keramic  celebrity  Japan 
may  found  upon  her  porcelain,  it  is  probably 
for  her  pottery  that  she  will  be  longest 
spoken  of.  For  while,  says  Brinkley,  her 
porcelain  manufacturers — those  of  Hirado 
excepted — were  always  more  or  less  sub- 
servient to  the  fashions  of  Chinese  originals, 
her  workers  in  pottery  and  faience  gave 
untrammeled  play  to  their  native  genius, 
and,  both  in  shapes  and  styles  of  decoration, 
produced  pieces  of  the  greatest  beauty  and 
quaintness.  Among  all  the  faiences  of  Japan, 
western  amateurs  have  agreed  to  assign  the  first 
place  to  the  well-known  Satsuma-yaki.  One 
may  safely  say,  says  Brinkley,  that  no  European 
and  American  collection  is  deemed  complete 
unless  it  contains  a piece  of  the  ware  ; and  to 
this  I am  disposed  to  add — though  few  will 
"be  disposed  to  believe  it — that  Western  col- 
lectors rarely  possess  a really  representa- 
tive specimen.  It  may  not  be  denied 
that  pottery  of  a brilliantly  decorative  and 
at  the  same  time  artistic,  nature  has  been 
exported  in  considerable  quantities  to  Europe 
and  America  during  the  past  ten  years,  under 
the  name  of  old  Satsuma,  but  there  need  be 
no  hesitation  in  asserting  that  in  many  and 
most  essential  respects,  this  showy  ware  differs 
completely  from  the  beautiful  faience  so  highly 
prized  by  Japanese  connoisseurs.  If  it  be 
admitted  that  first-class  specimens  of  ancient 
Chinese  celadon  bear  some  comparison  with 
the  jade  which  they  were  designed  to  imitate, 
there  will  be  no  risk  of  hyperbole  in  asserting 
that  the  satsuma  ware  of  bygone  times  can 
scarcely  at  first  sight  be  distinguished  from 
ivory. 

In  1598  the  celebrated  Shimazu  Yoshihiro, 
chieftain  of  Satsuma,  returning  from  the  in- 
vasion of  Korea,  brought  with  him  a large 
number  of  workmen,  some  five  score  it  is 
said,  of  whom  seventeeen  were  skilled  potters. 
They  were  settled  at  first  in  three  villages, 
Kushikino,  Tchiku,  and  Sanno-gawa ; but, 
subsequently,  a few  of  the  most  skilled  of 
them  were  removed  to  Ch6sa,  in  the  neigh- 
bouring province  of  Osumi,  where  their 
patron,  Yoshihiro,  had  one  of  his  castles. 
Here,  ware  of  various  sorts  was  produced, 


some  copied  directly  from  Korean  models, 
some  covered  with  glaze  of  various  colours — 
green,  yellow,  or  black — and  some  of  a flambe 
description.  The  paste  was  fine,  and  well 
manipulated,  and  of  a greyish-red  colour ; 
but  the  chief  beauty  of  the  ware,  or,  rather, 
of  the  parti-coloured  and  flambe  varieties,  was 
the  glaze,  of  which  two,  three,  and  sometimes 
four  coats  were  applied,  as  in  the  bowl  on  the 
table,  until  effects  of  considerable  richness 
and  diversity  were  obtained.  A potter,  called 
Saburohei,  was  especially  renowned  in  this 
matter  of  glaze.  His  pieces  bear  no  mark, 
but  connoisseurs  profess  ability  to  distinguish 
them  at  once,  by  their  excellence  of  shape  and 
lustrous  surface.  Here  is  a specimen  attri- 
buted to  Saburohei,  and  here  a much  more 
modern  reproduction,  but  still  one  of  great 
beauty  and  richness  of  glaze. 

About  the  year  1670,  Mitsuhisa,  then  chief 
of  Sasshiu,  caused  a kiln  to  be  set  up  in  the 
grounds  of  his  own  castle,  and  the  workmen 
employed  there  were  familiar  with  the  use  of 
verifiable  enamels.  Iyemitsu,  third  regent  of 
the  Tokugawa  dynasty,  had  encouraged  the 
already  growing  taste  for  highly-decorated 
ware,  and  his  influence  was  felt  at  all  the 
centres  of  keramic  industry  in  Japan.  The 
Prince  of  Sasshiu,  having  established  a fac- 
tory, invited  thither  the  painter  Tangen,  pupil 
of  the  renowned  Tanyu  and  commissioned  him 
either  to  paint  faience  himself,  or  to  furnish 
the  workmen  with  designs.  The  outcome  of 
this  factory  was  necessarily  small,  the  pieces 
being  destined  entirely  for  private  use  or  for 
presents.  But  that  enamelled  faience  was 
produced  there,  and  that  beautiful  specimens, 
known  to  this  day  as  “ Satsuma-Tangen,” 
from  the  name  of  the  artist  engaged  in  their 
decoration,  are  amongst  the  treasures  of 
Japanese  collectors,  there  is  no  valid  reason  to 
doubt.  The  point  to  be  observed  is,  that  this 
fashion  of  decoration  did  not.  at  that  time, 
extend  to  any  other  factory  in  the  province. 
Thus,  when  the  successors  of  Prince  Mitsuhisa 
ceased  to  patronise  the  art,  and  when  the 
private  kiln  established  by  the  noblemen  was 
closed,  a considerable  period  elapsed  before 
the  potters  of  Satsuma  thought  of  studying 
processes  which  no  longer  received  the 
encouragement  of  the  lords  of  the  district. 
At  the  end  of  the  18th  century,  however,  Mari 
Akihira  (afterwards  called  Yei6),  Chief  of 
Sasshiu,  took  the  factory  at  Satsuma  under  his 
protection.  It  wras  at  his  instance  that  the 
two  workmen,  Kin  and  Kuw-abara,  visited 
Ky6t6 ; and  it  is  to  his  patronage  that  we 
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owe  the  renaissance,  afterwards  erroneously 
described  as  the  origin  of  Satsuma  enamelled 
faience. 

The  distinguishing  feature  of  the  specimens 
produced  in  the  time  of  Yei6,  as  well  as  in  the 
early  days  of  the  manufactures,  was  the  fine- 
ness of  th zj)dte.  It  was  as  close-grained  as 
pipe-clay,  and  almost  as  hard  as  porcelain 
biscuit.  The  Satsuma  potter  confined  himself 
strictly  to  diapers,  floral  subjects,  landscapes, 
and  a few  conventionalities,  such  as  the  Howo, 
the  Shishi  (mythical  lion),  the  Dragon  and  the 
Kirin  (unicorn). 

Although  the  faience  of  Satsuma  is  known 
to  Western  collectors  chiefly  for  the  sake  of  its 
enamelled  pieces,  its  monochrome  and  flambe 
glazes  also  deserve  mention.  Of  the  former, 
yellow  and  black  are  the  most  remarkable,  but 
both  are  exceedingly  rare.  Another  mono- 
chrome glaze,  which  may  almost  be  called  a 
speciality  of  the  Satsuma  potters,  is  olive 
green.  This  colour,  however,  is  seldom  em- 
ployed alone,  being  generally  associated  with 
a peculiar  dark  mustard  yellow,  or  a chocolate 
brown.  Such  glazes  as  these  are,  for  the 
most  part,  confined  to  tea  jars,  incense  boxes, 
and  other  utensils  for  use  at  Cha-no-Yu 
ceremonials.  Neither  is  the  fiate  of  pieces 
thus  decorated  made  of  the  well-known  white 
earth,  but  of  an  exceedingly  fine  iron-red  pipe- 
clay, which  the  amateur  easily  learns  to  recog- 
nize after  he  has  seen  one  or  two  specimens. 
Another  infallible  guide  in  identifying  a 

Uiuma  tea  jar  (chatsubo)  is  the  ito-giri,  a 
mark  left  on  the  bottom  by  the  thread  with 
which  the  potter  used  to  sever  the  piece  from 
the  clay  out  of  which  it  was  modelled.  This 
nd  upon  all  carefully  manufactured 
Japanese  tea  jars;  but  since  the  Korean 
who  settled  in  Satsuma,  turned  the 
■ heel  with  the  left  foot,  while  potters 
ies  turned  it  with  the  right,  it 
lily  understood  that  the  spiral  of 
ia  thread-mark  is  from  left  to  right, 

! ories  from  right  to  left. 

■ unctimes  cleverly  moulded 
a favourite  production  of 
the  ancient  Satsuma  potters. 

In  illustration  of  the  varieties  thus  succinctly 
ribed  by  Brinkley,  let  me  show  now 
: of  theflamb6  ware  of  Satsuma, 
kin  glaze;  (2)  specimens, 

! many,  of  the  white,  or,  as  the 
eurs  call  it,  from  its  subtle 
“mushroom,”  or  undecorated 
■ rackle,  of  which  the  rarest  are  this  bottle 
with  white  raised  hawthorn,  this  figure  of  the 


boy  and  fan,  and  this  okimono  of  Fusyama, 
with  clouds  at  its  base,  and  the  figure  of 
Fukurokuju  ; (3)  the  rare  specimens  of  black 
satsuma,  of  yellow  satsuma,  and  of  satsuma- 
Tangen,  decorated  with  freehand  drawing  ; (4) 
this  Chinese  boy  (Karako)  with  brocaded 
robes ; and  (5)  an  unrivalled  example  of  the 
ivory  ware  in  this  very  fine  figure  of  Hotei. 
I do  not  need  to  say  a word  about  any  of 
these  specimens.  They  speak  for  them- 
selves. In  acquiring  the  collections  of 
Maizan,  and  the  choice  specimens  of  Wakai 
and  Hayashi  Sohichi,  I was  able,  at  a 
stroke,  to  secure  a series  which  I had  never 
hoped  to  obtain.  For,  during  the  whole  of  my 
stay  in  Japan,  in  private  and  public  collections, 
and  in  all  the  collections  which  I have  seen  in 
Europe,  fine  Satsuma  of  the  older  dates  is  the 
rarest  and  least  attainable,  while  spurious 
imitations  are  the  most  abundant  and  dis- 
figuring features.  But  of  some  thousands  of 
pieces  of  so-called  Satsuma  offered  me  else- 
where, and  at  other  times,  I have  hardly  ever 
found  one  that  was  both  genuine  and  of  any 
art  value. 

Faience  of  Ky6t6  and  Environs.— Speci- 
mens by  Nomura  Ninsei. 

With  Nomura  Seisuke  (called  also  Seiyemon 
and  Sebei)  the  real  history  of  the  famous  Ky6t6 
faience  commences.  There  is  no  name  more 
renowned  in  the  catalogue  of  Japanese  Kera- 
mists.  His  native  place  was  a village  near 
the  shrine  of  Ninwaji  (pronounced  Ninnaji)  in 
the  environs  of  Ky6t6,  and  by  combining  the 
initial  syllables  of  this  word  with  that  of  his 
name  (Seisuke)  there  was  obtained  the  term 
“ Ninsei,”  by  which  the  man  and  his  works 
are  known  to  posterity. 

It  will  be  remembered  that  the  methods 
of  decoration  with  vitrifiable  enamels  was 
acquired  by  Tokuzayemon,  of  Arita,  in  1648. 
Naturally  a considerable  quantity  of  the  new 
ware  found  its  way  to  the  capital,  where  it 
excited  at  once  the  admiration  and  envy  of 
the  leading  keramists.  But  for  a time  the 
possibility  of  imitating  it  does  not  seem  to 
have  been  conceived,  since  the  secret  was 
guarded  at  the  Hizen  factories  by  a series  of 
the  most  rigorous  enactments.  It  happened, 
however,  that,  between  the  years  1650  and 
1654,  a certain  Aoyama  Koyemon,  acting  as 
agent  for  the  sale  of  the  new  porcelain,  asso- 
ciated himself  with  one  Kuhei,  a faience 
vendor  of  Ky6t6,  and  was  persuaded  by  the 
latter,  who  seems  to  have  been  gifted  with  no 
small  amount  of  tact  and  craft,  to  disclose  the 


February  26,  1892.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS . 


323 


methods  which  had  won  for  Arita  so  valuable 
a monopoly.  The  unfortunate  Koyemon’s  in- 
discretion is  said  to  have  cost  him  his  life, 
but  the  precious  recipe  remained  in  Kuhei’s 
possession,  and  subsequently  passed  into  the 
hands  of  Nomura  Ninsei.  We  may,  therefore, 
with  very  little  risk  of  inaccuracy,  ascribe  the 
first  manufacture  of  enamelled  faience  in 
Japan  to  the  year  1653. 

Not  having  made  keramics  his  profession, 
Ninsei  had  no  fixed  workship.  His  first  pro- 
ductions were  potted  in  the  neighbourhood  of 
the  temple  of  Seikan,  and  at  a kiln  called 
Otowa,  both  of  which  are  in  the  district  of 
Omuro.  Hence  the  origin  of  the  term  Omuro- 
yakiy  by  which  these  pieces  are  generally 
known.  Subsequently  he  worked  at  the 
factories  of  Awata,  Iwakura,  and  Mizoro,  not 
only  practising  but  imparting  the  secrets  he 
had  acquired.  All  these  places  are  in  or  near 
Kydto. 

If  Ninsei’s  title  to  fame  rested  solely  upon 
the  fact  that  he  was  the  originator  of  enamelled 
faience,  he  would  deserve  to  be  remembered. 
For,  though  he  did  not  invent  these  processes, 
his  manner  of  employing  them  marked  an 
epoch  in  the  history  of  his  country’s  keramics. 
Under  his  inspiration  the  wares  of  Kyoto 
assumed  a new  character.  He  was  the  first  to 
shake  himself  free  from  alien  influences, 
whether  Chinese  or  Korean,  and  to  adopt  the 
“ natural  style  ” now  universally  regarded  as 
representative  of  Japan. 

In  Ninsei’s  hands,  the  faience  of  Ky6td  be- 
came an  object  of  rare  beauty.  Not  only  was 
the  Jate  of  his  pieces  close  and  hard,  but  the 
crackle  of  the  buff,  or  cream-coloured  glaze, 
was  almost  as  regular  as  the  spider’s  web. 
Only  the  most  painstaking  manipulation  of 
materials  and  management  of  temperature  in 
stoving  could  have  accomplished  such  results. 
In  later  and  less  conscientious  times,  the 
nature  of  the  crackle  changed  so  perceptibly, 
that  this  one  point  affords  a trustworthy 
criterion  of  old  and  fine  ware.  Ninsei’s 
crackle  was  nearly  circular.  The  surface  of 
choice  specimens  of  his  handiwork  conveys  the 
impression  of  being  covered  with  very  fine 
netting,  rather  than  with  a tracery  of  interest- 
ing lines.  Its  appearance  is  aptly  described 
by  the  Chinese  term  “fish-roe  crackle.” 
Working,  as  he  did,  at  different  places, 
varieties  are  found  in  the  Jdte  of  his  pieces. 
The  most  common  is  a hard,  close-grained 
clay,  verging  upon  brick- red  in  colour,  and 
perfectly  free  from  foreign  particles.  Some- 
times the  colour  changes  to  a yellowish 


grey,  and  the  texture  becomes  nearly  as 
fine  as  that  of  pipe  - clay.  His  mono- 
chrome glazes  are  less  remarkable  than 
his  crackle.  First  among  them  must  be  placed 
a metallic  black,  run  over  a grass-green  in 
such  a way  that  the  latter  shows  just  suffi- 
ciently to  correct  any  sombreness  of  effect.  On 
the  surface  of  this  glaze,  or  else  in  reserved 
medallions  of  cream-like  crackle,  are  painted 
diapers,  and  chaste  floral  designs  in  gold, 
silver,  red,  and  coloured  enamels.  Another 
glaze  invented  by  him,  and  imitated  success- 
fully by  the  chief  experts  among  his  successors, 
is  a pearl-white,  through  which  a pink  blush 
seems  to  spread.  In  golden  brown,  chocolate, 
and  buff  he  also  produced  charming  tints,  and 
his  skill  as  a modeller  was  scarcely  less  than 
his  mastery  of  mechanical  details.  As  a rule 
he  marked  his  pieces  with  the  two  ideographs 
Ninsei  engraved  in  the  paste. 

Genuine  specimens  of  his  ware  are  very 
scarce.  They  do  exist,  and  find  their  way  iota 
the  market  from  time  to  time,  but  their  high 
value  in  Japan — as  much  as  two  or  three 
hundred  dollars,  are  readily  paid  for  a small 
bowl  of  the  best  description — effectually  keeps 
them  out  of  Western  collections.  If  it  were 
required  to  indicate  tests  of  easy  application 
for  determining  the  claims  of  a piece  attri- 
buted to  Ninsei,  we  should  name,  first  the 
fiate,  which  ought  to  be  very  hard,  and 
of  brick-red  or  yellowish  gray  colour  ; 
and,  secondly,  the  crackle,  which  should 
be  uniform  and  of  circular  shape.  On  Ninsei’s 
great  contemporary,  the  painter  Tanyu,  it 
cannot  be  denied  that  he  deserved  a con- 
siderable part  of  the  fame  which  fell  to  his  lot. 
The  famous  artist  and  the  great  keramist  ap- 
pear to  have  been  fast  friends.  It  is  related 
that  they  took  an  equal  interest  in  each  other’s 
art,  and  that  many  of  the  pieces  manufactured 
by  Ninsei  bore  designs  from  the  brush  of 
Tanyu  or  his  pupil  Yeishin.  These  designs 
were  largely  imitated  at  the  Kydto  factories, 
and  the  popularity  of  pieces  thus  decorated 
was  shared  by  specimens  copied  from  Chinese 
ware  ornamented  with  fishes  from  the  brush  of 
a Chinese  artist,  Bokkei,  and  hence  called 
Bokkei-bachi.  In  fact,  public  taste  turned 
completely  from  the  sober  and  severe  style  of 
the  Seto  potters.  Decorated  faience  became 
the  rage,  and  in  some  quarters  of  Ky6t6  every 
second  house  had  its  little  workshop  and  kiln. 
I would  name  to  you,  as  peculiarly  fine  and 
authentic  specimens  of  Ninsei’s  work  before 
you,  the  crab,  the  letter  - press  shaped  as  a 
kakemono,  the  tall  bottle  decorated  with  flowers, 
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and  some  of  the  smaller  pieces  which  I put 
before,  out  of  many  which  have  at  various  times 
been  sent  me  from  Japan. 

Awata  Faience. 

I'nder  Ninsei’s  influence,  however,  the  in- 
dustry attained  such  dimensions,  that  particular 
kilns  began  to  be  spoken  of.  Amongst  these, 
important  is  that  of  Awata.  It  was 
established  about  the  year  1620  by  an  artist, 

1 Kuzayemon,  of  whose  origin  and  early 
history  we  have  no  record.  At  first,  his  pro- 
ductions attracted  little  attention,  but,  by  and 
bv,  he  began  to  copy  Ninsei’s  methods, 
decorating  his  pieces  with  black  and  blue  pig- 
ments, and,  ultimately,  with  coloured  enamels. 
Ninsei  himself  visited  the  Awata  factory,  and 
manufactured  many  good  specimens  there, 
although  the  materials  which  the  district 
afforded  were  not  of  the  choicest.  The  fiate, 
indeed,  of  the  Awata-yaki  was  close,  pure, 
and  hard  in  those  early  days  ; but  its  glaze 
was  not  pleasing,  being  generally  of  a greyish 
white,  semi-translucid,  and  lacking  the  soft 
yet  rich  tone  which  is  justly  so  much  admdier 
fine  specimens  of  Japanese  faience.  The 
crackle  was  uniform,  and  tolerably  small,  but 
frequently  its  too  palpable  edges  imparted  to  the 
whole  surface  a slightly  crude  aspect.  Pro- 
bably, for  this  reason,  the  Awata  potters  soon 
fell  intothe  habit  ofdecoratingtheir pieces  more 
profusely  than  those  of  other  factories.  Early 
century,  however,  a workman  whose 
arti  .t-name  was  Kink6zan,  effected  signal  im- 
in  the  Awata  ware.  Under  his 
• the  glaze  lost  its  imperfections,  and 
a imcd  a creamy  lustrous  tone,  which  formed 
a beautiful  ground  for  the  enamels.  Among 
the  latter  the  two  principal  were  grass-green 
line.  Red  was  also  used,  and 
l almost  invariably,  its  rich  sheen 
harmonising  excellently  with  the  soft  buff 
« : : the  glaze.  Silver,  purple,  and  yellow 

me  specimens  of  Awata-yaki 
I with  the  ideographs,  Awa-ta ; 

• arked  Kinkd  -zan\  but  the 
it  thus  distinguished.  In  de- 
of  a piece  of  this  faience, 
illy  applicable  to  all  the  wares 
of  • • ' ' . m ly be  laid  down  ; first,  the  JAte  of 
pecimens  is  close  and  hard; 
secon  : is  lustrous,  and  the  crackle 

nd  11  iform ; thirdly,  the  enamels  are 
I - hilly  applied.  It  may 
generally  be  assumed  that  the  degree  in  which 
arc  present  varies  directly  as 
e of  a piece,  always  remembering,  how- 


ever, that  when  judging  Awata  faience,  an 
exception  must  be  made  in  respect  of  speci- 
mens manufactured  before  the  time  of  Kinkb- 
zan  [i.e.,  during  the  17th  century),  for  these, 
while  fully  satisfying  the  first  and  third  of  the 
above  conditions,  usually  fail  with  regard  to 
the  second. 

Kenzan  Ware  (Faience). 

The  history  of  the  keramics  of  Ky6t6  is  a 
record  of  individuals,  not  factories.  Ninsei’s 
figure  overshadows  all  the  rest,  and  next  to 
him,  at  no  great  distance  in  some  respects, 
comes  Ogata  Sansei,  commonly  called  Kenzan, 
Ogata  was  born  at  Narutaki-mura,  in  the 
suburbs  of  Kyot6,  in  the  year  1660 ; that  is  to 
say,  just  at  the  time  when  the  methods  intro- 
duced by  Ninsei  and  Wanjin  had  fairly  won 
their  way  to  public  favour.  He  was  the  second 
son  of  Ogata  Soken,  and  his  younger  brother 
was  the  celebrated  painter  Korin.  Sansei, 
who  appears  to  have  been  called  also  Shinsei 
and  Shinsaburo,  was  himself  a painter  of  con- 
siderable promise,  but  his  proclivities,  fortu- 
nately, lay  in  the  direction  of  keramics.  After 
he  had  studied  literature  and  poesy  under  the 
well-remembered  Hirosawa  Nagayoshi,  and 
the  mysteries  of  Cha-no-Yu  under  Zuiriu 
Sosa,  whom  the  men  of  the  next  generation 
elevated  into  a semi-divinity,  under  the  title  of 
Nichiren  Sosa,  he  spent  a short  time  in  the 
practice  of  his  father’s  favourite  art,  and 
his  pictures  are  said  to  have  given  earnest 
of  great  talent.  That  he  preferred  to  de- 
vote his  brush  to  the  ornamentation  of 
faience  was  partly,  perhaps,  because  the  de- 
signs furnished  for  that  purpose  by  Tanyu  and 
Yeishin  had  attracted  so  much  attention,  and 
partly  because  his  brother  Korin,  in  whom  he 
must  have  recognised  a greater  artist  than 
himself,  had  already  developed  a taste  for 
lacquer  decoration.  At  first  he  appears  to 
have  applied  himself  diligently  to  the  study  of 
technical  processes,  taking  for  his  instructors 
the  potters  of  Raku,  Seto,  and  Zeze.  Very 
soon,  however,  he  developed  an  original  style, 
of  which  the  chief  characterists  are  great 
boldness,  combined  with  a very  skilful  dis- 
position of  tints,  both  in  the  execution  of  de- 
signs and  in  surface  decoration.  Kenzan  is, 
in  fact,  a perfect  representative  of  the  genuine 
Japanese  school,  which  requires  that  results, 
however  elaborate,  shall  convey  no  idea  of 
detailed  effort,  and  enforces  strict  obedience  to 
the  natural  principle  of  limited  impressions.  A 
branch  of  plum  blossoms,  a tuft  of  feathery 
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reeds  and  bending  grasses,  a family  of 
sparrows  clustering  amid  the  foliage  of  a 
bamboo,  or  the  blue  crest  of  a mountain  peep- 
ing through  a haze  of  golden  clouds — such 
things  as  these  can  be  comprehended  at  a 
single  glance,  and  are,  therefore,  legitimate 
subjects  for  representation  in  the  circumscribed 
field  which  the  artist  has  at  his  disposal. 
Kenzan  thoroughly  understood  this.  His 
designs  are  often  exceedingly  artistic  for  all 
their  simplicity,  and  the  landscapes  depicted 
on  some  of  his  smaller  pieces  embody  most 
graceful  conceptions.  He  preferred  Shibu-ye 
and  Ai-ye — designs  in  black,  russet-brown, 
and  blue — to  Kin-ye — designs  in  coloured 
enamels  and  gold.  But  in  all  three  varieties  of 
decoration  he  showed  himself  equally  a master. 
His  best  pieces  were  potted  at  Awata,  and 
neither  their  Jate  nor  their  glaze  is  dis- 
tinguishable from  that  of  the  ordinary  Awata- 
yaki\  the  style,  however,  cannot  possibly  be 
mistaken.  A further  guide  is  the  cachet. 
Kenzan  marked  all  his  pieces  with  his 
name,  “ Kenzan. ” Sometimes  he  used  clay 
from  other  localities,  especially  that  ftom 
Shigaraki  ( vide  “ Shigaraki-yaki),  which  pro- 
duced a coarse,  gritty  fiate,  far  inferior  to  the 
Awata-yaki , but  well  adapted  to  the  excep- 
tionally bold  outline-sketches  which,  with  true 
artistic  instinct,  he  invariably  employed  in  the 
ornamentation  of  these  rougher  specimens.  At 
a late  period  of  his  career  we  find  him  working 
at  Iriya,  in  Yedo  (now  T6kyo),  but  the 
materials  procurable  in  the  neighbourhood  of 
the  eastern  capital  were  of  such  inferior 
quality,  that  even  Kenzan  could  produce 
nothing  satisfactory  with  them.  Urged  rather 
by  love  for  his  craft  than  desire  of  gain,  he 
never  attempted  to  manufacture  large  quan- 
tities of  faience,  so  that  genuine  specimens  of 
his  work  are  exceedingly  rare,  and  pro- 
portionately valued.  His  style  was,  however, 
copied  with  considerable  fidelity  and  success 
by  his  son  and  grandson,  whose  pieces, 
marked  with  the  same  cachet,  “ Kenzan, ” 
only  differ  from  those  of  Ogata  himself  in 
being  slightly  inferior  both  in  technique  and 
artistic  qualities. 

Here  are  some  characteristic  specimens  of 
the  different  styles  of  Kenzan,  all  of  them 
marked  with  his  cachet ; plateaux-coupes  and 
perfume-boxes,  some  of  them  from  designs  by 
his  brother,  Korin,  and  therefore  having  a 
double  interest.  They  are  so  characteristic  in 
their  bold  and  sketchy  impressionism  that 
they  form  a school  by  themselves,  and  once 
seen  are  easily  recognised. 


Eiraku  Ware. 

I show  you,  without  entering  into  details, 
some  remarkable  specimens  of  the  work  of 
Mokubei,  a great  potter,  whose  history  I re- 
serve for  another  occasion.  The  processes 
which  Mokubei  had  originated  were,  says 
Brinkley,  extended  and  perfected  by  Zengoro- 
Hozen,  commonly  called  Eiraku.  This  man’s 
speciality  was  the  manufacture  of  urns  ( furdy 
for  the  Chajin.  His  factory  was  at  Nara, 
and  he  enjoyed  the  patronage  of  the  renowned 
dilettanti  Shuk6  and  J6-6.  After  his  death 
(1558),  his  son,  Nishimura  S6zen,  moved  to 
Sakai,  in  Senshfi  ; and  Sozen’s  son,  of  the 
same  name,  transferred  his  residence,  in 
1594,  to  Shim-ky6-roku-jd,  in  Kydt6,  from 
whence  one  more  move  to  Anraku-koji  brought 
the  family  to  the  house  it  occupied  until  nearly 
the  middle  of  the  present  century.  The  re- 
presentative of  the  eleventh  generation  was 
Zengoro-Hozen.  At  first,  content  to  follow 
the  route  trodden  by  his  ancestors,  he  con- 
fined himself  to  the  production  of  unglazed 
urns  for  the  use  of  the  tea  clubs.  Even  in  this 
work  the  remarkable  dexterity  with  which  he 
blended  pates  of  different  colours  gave  earnest 
of  greater  achievements  in  other  branches  of 
the  keramic  art.  This  promise  was  soon 
fulfilled.  Practising  porcelain  manufacture  as 
a species  of  pastime  in  the  intervals  of  his  re- 
gular trade,  he  ultimately  developed  such  skill 
that  his  celadons  and  pieces,  decorated  with 
blue  under  the  glaze,  attracted  wide  attention. 
To  these  he  soon  added  admirable  imitations  of 
the  old  Cochin-Chinese  faiences.  The  con- 
ditions of  the  time  were  especially  favourable. 
Long  continued  peace  had  filled  the  coffers  of 
the  nobles,  and  induced  those  luxurious  habits 
of  life  among  which  art  products  find  their 
best  market.  The  Court  at  Yedo,  presided 
over  by  Iyenari,  eleventh  prince  of  the  Toku- 
gawa  dynasty,  set  an  example  of  brilliant  ex- 
travagance, to  which  the  feudal  princes  were 
nothing  loth  to  conform,  while  the  now  well- 
established  custom  of  sending  to  the  Shogun 
yearly  presents  of  pottery  and  porcelain  from 
the  various  districts,  had  engendered  a whole- 
some rivalry  among  the  provincial  factories. 
Before  long,  Zengoro’s  fame  attracted  the 
attention  of  Harunori,  Lord  of  Kishu.  He 
invited  the  potter  (A.D.  1827)  to  his  province, 
and  there  set  up  for  him,  within  the  precints 
of  the  castle  park,  a kiln,  at  which  was  pro- 
duced the  celebrated  Oniwa-yahi,  or  Kairaku 
ware,  as  it  is  also  called,  from  the  stamp  it 
bears.  It  was  an  imitation  of  the  Chinese 
faience,  but,  in  purity  of  colour,  it  scarcely 
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equalled  its  original.  Like  Luca  della  Robbia, 
Zenguro  made  the  composition  and  applica- 
tion of  glazes  an  especial  study.  We  search 
the  works  of  his  successors  and  predecessors  in 
vain  for  examples  of  parallel  perfection  in  this 
branch  of  keramics.  His  Aubergine  porcelain, 
and  the  rich  combinations  of  turquoise  blue, 
purple,  and  yellow  shown  in  the  glazes  of  his 
faience,  amply  justify  the  immense  popularity 
attained  by  the  Yeiraku  ware.  A prominent 
place  among  his  achievements  belongs  to  his 
Kinrande  or  Akaji:kinga , which  bears  the 
stamp  Eiraku.  The  idea  of  this  porcelain  was 
derived  from  the  much-valued  Chinese  “rouge 
vif”  of  the  Yung-lo  period  (1403-25),  and  the 
Japanese  potter  succeeded  in  producing  a 
dour  little  inferior  to  that  of  the  original.  In 
fact,  his  coral-red  glaze,  lustrous  and,  at  the 
same  time,  exquisitely  soft,  with  its  wealth  of 
;olden  decoration  and  reserved  medallions  in 
brilliant  cobalt,  must  be  classed  among  the 
keramic  masterpieces,  not  of  Japan  alone,  but 
of  the  tvhole  world.  These  terms  Kinrande 
scarlet  and  gold  brocade  pattern)  and  Akaji: 
inga  (golden  designs  on  a red  ground),  are 
descriptive.  The  stamp  Eiraku  was  suggested 
by  the  Japanese  pronunciation  of  the  Chinese 
period-name,  Yung-lo.  The  Chief  of  Kishu 
also  bestowed  upon  Zengoro  another  seal, 
inscribed  with  the  ideographs,  Ka  hin  Shi - 
r;i:.  This  seal  Zengoro  appears  to  have  used 
> mark  his  choicest  pieces  only  ; a distinction 
which  accords  with  the  material  of  which  the 
made,  that  bearing  the  charac- 
' • • t s of  Eiraku  being  of  silver,  and  that  bear- 
the  characters  ICahin-Shiriu  of  gold. 

■ ime  of  his  visit  to  Kishu  the  potter’s 
, ime  rapidly  augmented.  It  became  the  fashion 
with  the  magnates  of  the  western  capital  to 
pve  him  orders,  and  their  amusement  to  test 
hi  i skill  by  asking  him  to  copy  chef  d' ceuvre 
. Korean,  and  even  Dutch  manu- 
h had  been  handed  down  in  their 
enerations.  Zengoro’s  success 
in  these'  trials  of  skill  is  said  to  have  been 
[t  is  recorded  that  a tea-urn, 
ml  by  a court  noble  called 
mthe  custodians  of  the  Kono-e 
perfectly  imitated  at  the 
hop,  that  the  original  and  the 
not  distinguishable.  This  feat 
>ro  another  seal  bearing  the 
in-ken  (the  weighty  potter) ; a 
irk  which  is  not  found  upon  his  wares.  From 
va  he  also  received  a document 
title  of  Ito-seimei  (the  world- 
Opulent  and  respected, 


Zengoro  might  now  have  passed  the  remainder 
of  his  days  in  repose  and  comfort.  But  his 
heart  was  in  his  art.  Like  Bernard  Palissy, 
the  successful  production  of  a new  glaze  was 
to  him  almost  a matter  of  life  and  death.  He 
had  mastered  the  processes  required  to  pro- 
duce the  purple,  yellow,  turquoise,  and  green 
faience  of  Cochin  China,  the  blue  and  white, 
coral- red,  and  enamelled  porcelains  of  China. 
Two  things  only  he  could  not  copy — the  stan- 
niferous glaze  of  the  Delft  faience,  and  the 
transmutation  glazes  of  the  Po-yang  lake.  To 
the  investigation  of  these  he  employed  himself 
diligently,  gradually  spending  upon  fruitless 
experiments  the  money  he  had  accumulated 
by  his  previous  works. 

I show  you  specimens  of  the  various  styles 
of  Zingoro ; his  brilliant  coral  and  gold,  his  red- 
violet,  his  various  and  polychromatic  kogas. 
You  will  recognise  the  perfection  of  the  tech- 
nique, and  the  purity  and  intensity  of  the 
colour. 

Kutani  Ware. 

After  the  wares  of  Hizen,  Ky6td,  and 
Satsuma,  there  is  none  better  known,  outside 
Japan,  than  the  Kutani-yaki.  The  origin  of 
the  factory  is  attributed  to  Mayeda  Toshiharu, 
lord  of  Taichoji,  in  the  province  of  Kaga,  who 
who  caused  a kiln  to  be  built  at  the  village  of 
Kutani,  and  placed  it  under  the  direction  of 
his  vassal,  Tamura  Gonzayemon.  The  exact 
date  of  this  event  is  not  known,  but  it  certainly 
lies  between  the  years  1635  and  1660.  It  does 
not  appear  that  any  keramic  industry  had 
existed  in  Kaga  before  that  time — a condition 
which  probably  resulted  from  the  compara- 
tively isolated  position  of  the  province,  lying, 
as  it  does,  on  the  extreme  west  of  Japan,  and 
being  separated  by  a lofty  range  of  mountains 
from  Kyoto,  the  centre  of  luxury  and  art- 
patronage.  The  productions  of  the  new  kiln 
were  after  the  fashion  of  the  old  Seto  ware  ; 
that  is  to  say,  tea-jars  and  water-vessels  of 
dark  clay,  covered  with  a light  chocolate  glaze. 
In  1665,  however,  Toshiharu’s  son,  Toshiaki, 
anxious  to  develop  the  so  far  unpromising 
enterprise  which  his  father  had  inaugurated, 
sent  one  Goto  Saijiro  to  Hizen,  for  the  purpose 
of  acquiring  the  methods  of  porcelain  manu- 
facture. On  his  return,  the  nature  of  the 
Kutani-yaki  underwent  a complete  change. 

Yet  there  is  nothing  at  all  perplexing  or 
doubtful  about  the  history  of  the  Kutani 
factories.  During  the  17th  and  early  part  of 
the  1 8th  century,  the  wares  produced  there 
were  of  two  sorts.  The  first,  and  more 
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characteristic,  was  the  Ao- Kutani , so  called 
from  a deep  green  (< ao ) glaze,  of  great  brilli- 
ancy and  beauty,  which  was  largely  used  in 
its  decoration.  Associated  with  this  glaze 
were  others,  not  less  lustrous  and  full-toned, 
yellow,  purple,  and  sometimes  a soft  Prussian 
blue.  These  glazes  were  laid  on  so  as  to  form 
diapers,  scrolls,  and  floral  designs  ; or  they 
were  simply  run  over  designs  traced  in  black 
•on  the  biscuit.  That  the  decoration  must  be 
■regarded  as,  and  was,  indeed,  confessed  to  be, 
■an  imitation  of  that  attributed  to  the  potters 
of  Cochin  China  in  their  Kochi-yaki.  The 
second  class  of  ware  was  decorated  somewhat 
after  the  Arita  fashion,  with  this  principal 
difference,  that  the  Kutani  potters  never,  so 
far  as  we  know,  employed  blue  under  the  glaze 
in  conjunction  with  enamels.  Their  chief 
•colours  were  green  and  red,  supplemented  by 
purple,  yellow,  blue  (enamel),  and  gold.  Red 
was  a speciality.  They  produced  a peculiarly 
soft,  subdued,  full  - bodied  colour,  varying 
from  a rich  Indian-red  to  a russet-brown. 
For  designs,  the  early  potters  had  recourse 
to  a well-known  artist,  Kuzumi  Morikage, 
of  the  Kano  school,  who  loved  to  depict 
miniature  landscapes,  flowers  ruffled  by  the 
breeze,  sparrows  perched  among  plum- 
branches,  and  other  glimpses  of  nature  in 
her  simplest  garb.  We  never  find  anything 
resembling  that  wealth  of  brilliant  blossoms 
and  massing  of  bold  colours  by  which  the 
porcelain  of  Arita  was  distinguished.  The 
keramists  of  Kaga  were  always  faithful  to  the 
fashions  inaugurated  by  Morikage.  On  many 
of  their  best  productions  the  decoration  is  of  a 
purely  formal  character,  diapers,  scrolls,  and 
medallions,  containing  conventional  symbols. 
The  only  figure- subjects  met  with  are  the 
Chinese  Karako , or  children  at  play.  As 
with  the  faience  of  Satsuma,  so  with  the  ware 
of  Kutani,  the  amateur  may  be  quite  sure  that 
specimens  decorated  with  peacocks,  groups 
of  chrysanthemums  and  peonies,  figures  of 
wrinkled  saints  or  brightly  draped  ladies, 
cocks  upon  drums,  and  so  forth,  belong  to  the 
manufactures  of  modern  times. 

So  far  we  have  spoken  of  the  style  of  deco- 
ration only.  Th elate  remains  to  be  considered. 
Here  a difficulty  presents  itself.  The  potters 
of  Kutani  originally  took  their  clay  from  a hill 
near  the  village  of  Azayatsu.  It  was  not 
porcelain  earth  ; it  was  not  even  capable  of 
being  manufactured  into  good  pottery.  Thus 
we  find  that  some  of  the  oldest  pieces  of  this 
ware  are  technically  very  faulty.  But  these 
pieces  do  not  belong  to  either  of  the  classes 


mentioned  above.  The  incongruity  of  applying 
lustrous  glazes  or  rich  enamels  to  a radically 
defective  fidte  was  recognised  at  once,  and  the 
Kutani  artists,  baffled  by  the  refractory  nature 
of  their  local  materials,  imported  good  clay 
from  Hizen,  or  any  other  convenient  place. 
Sometimes  they  used  this  imported  clay  only ; 
sometimes  they  eked  it  out  by  an  admixture  of 
earth  procurable  on  the  spot ; sometimes  they 
even  went  so  far  as  to  apply  their  own 
decorative  processes  and  marks  to  biscuit 
manufactured  elsewhere.  There  resulted  a 
considerable  source  of  perplexity  for  the 
amateur.  Among  specimens  of  the  old  Ao- 
Kutanihe  will  find  stone-ware  and  porcelain  ; 
while,  on  the  other  hand,  pieces  decorated 
after  the  fashions  inaugurated  by  Kuzumi 
Morikage  are,  with  very  rare  exceptions, 
excellent  porcelain.  We  have  seen  pieces  of 
Kutani  - yaki,  dating  as  far  back  as  the 
beginning  of  the  eighteenth  century,  w'hich 
would  bear  comparison  with  the  best  Hizen 
egg-shell.  It  has  to  be  confessed,  therefore, 
that  among  all  the  wares  of  Japan,  the 
Kutani-yaki  alone  offers  a fidte  as  likely  to 
mislead  as  to  instruct.  This  is  especially 
true  of  blue  and  white  specimens.  We 
have  said  that,  so  far  as  we  know',  or 
have  been  able  to  ascertain  from  Japanese 
experts,  blue  sous  couverte  is  never  found 
upon  old  Kutani  ware  in  conjunction  with 
enamelled  decoration.  But  pieces  decorated 
with  blue  only,  though  rare,  are  occasionally 
met  with.  In  these,  the  connoiseur’s  only 
guides  will  generally  be  the  nature  of  the  glaze 
and  the  tone  of  the  blue.  The  latter  lacks  the 
depth  and  richness  of  the  best  Hizen  blues, 
and  is  equally  removed  from  the  delicate 
purity  of  the  Hirado  colour ; it  is,  in  fact,  an 
inferior,  somewhat  impure,  pigment.  This, 
however,  is  obviously  an  uncertain  criterion  ; 
the  glaze  is  more  trustworthy.  It  shows  a 
peculiar  waxy  softness,  which  generally  suffices 
to  establish  a distinction.  But,  in  truth, 
specimens  of  blue  „and  white  kutani  are  so 
very  exceptional,  that  we  need  scarcely  dwell 
upon  their  characteristics.  In  the  case  of 
polychrome  pieces,  the  richness  and  lustre  of 
the  enamels,  their  full,  clear  colours,  and  the 
severity  of  the  decorative  style,  constitute 
features  easily  identifiable.  Above  all,  the 
beauty  of  the  glaze  is  incomparable.  In 
choice  specimens,  its  tone  almost  equals  that 
of  the  celebrated  ivory-white  of  China. 

You  can  judge,  from  the  specimens  on  the 
table,  the  justice  of  Captain  Brinkley’s  eulogy. 
The  tall-necked  bottle  and  the  censer,  with  its 
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pierced  silver  cover,  are  perfectly  typical 
specimens  of  the  most  characteristic  styles  ; 
while  this  white  jar,  with  Chinese  figures 
in  coloured  enamel,  shows  how  close  they  came 
to  the  Chinese  originals  in  that  style.  I 
bought  it  in  China,  and  but  for  its  seal,  it 
would  pass  for  Ming  ware. 

Kishu  Ware. — Oniwa-yaki,  or  Kairaku- 

YEN-YAKI. 

A little  more  than  half  a mile  westward  of 
Wakayama,  in  the  province  of  Kishu,  stood 
formerly  the  country  residence  of  the  family 
whose  representatives  governed  the  district. 
Within  the  park  of  this  Nishihama,  at  the 
beginning  of  the  present  century,  Tokugawa 
Harunori,  then  head  of  the  family,  caused  a 
kiln  to  be  built  for  the  manufacture  of 
porcelain  decorated  with  blue  under  the  glaze. 
We  have  seen  that  the  porcelain  industry,  as 
distinguished  from  that  of  pottery  and  faience, 
received  a notable  impulse  in  the  opening 
years  of  the  19th  century.  The  Nishihama 
factory  is  an  example  of  this  development. 
Very  little  is  known  of  its  first  productions. 
They  were  completely  lost  sight  of  when,  in 
1827.  Harunori,  after  one  of  his  periodical 
visits  to  KyOto,  brought  back  with  him  the 
already  renowned  keramist,  Zengoro  Hozen. 
The  character  of  the  Kishu-yaki  immediately 
underwent  a complete  change.  Zengoro  had 
made  his  name  by  imitating  the  brilliant 
glazes  of  Cochin-China,  and  to  this  species 
of  work  he  applied  himself  at  Harunori’s 
factory.  The  outcome  of  the  kiln  was 
thenceforth  known  as  O -niwa-yaki  (ware 
honourable  park)  or  Kairaku-yen- 
yaki  (ware  of  the  park  of  ease  and  fellow- 
v,  sometimes  white,  sometimes 
a reddish  gray,  was  very  fine,  varying  from 
porcelain  to  faience,  but  being  for  the  most 
stoneware.  The  glazes  were  re- 
ibly  rich  and  beautiful:  purple,  green, 
and  white.  They  were  em- 
various  ways.  Perhaps  the  most 
common  was  a purple  ground  covered  with 
in  relief,  portions  of  the  scroll 
being  filled  with  turquoise  blue.  In  other  and 
Uent  pieces  we  find  a rich  green 
l with  purple,  or  decorated  with 

Mow.  purple,  white  and  blue, 
greater  richness,  lustre,  and 
were  never  produced  by  any 
Japanese  potter.  Harunori  loaded  Zengoro 
uhh  f : nd  bestowed  on  him  three  seals: 

iring  the  inscriptions  Kaira- 
raku,  and  one  of  gold,  inscribed 


Kahin  Shiriu.  Japanese  antiquaries  say' 
that  the  term  Kahin  Shiriu  (branch  of 
Kahin ) has  reference  to  the  earliest  pottery' 
of  China,  which,  according  to  them,  was  manu- 
factured by  an  artist  called  Chun,  at  the  kiln  of 
Kahin  (Chinese  Hopin ),  about  4,000  years 
ago.  This  point  is  involved  in  obscurity. 
Eiraku,  as  we  have  already  explained,  is  the 
Japanese  pronunciation  of  the  Chinese  period 
Yung-lo  (1403-1425),  during  which  was  first 
produced  the  celebrated  “ rouge  vif,”  with 
decorations  in  gold.  Zengoro  never  allowed 
any  specimen  to  leave  his  hands  bearing  the 
stamp  Kahin  Shiriu  unless  he  was  thoroughly 
satisfied  with  the  success  of  his  work.  Some- 
times he  added  the  mark  Eiraku,  and  in  many 
cases  his  imitations  of  the  Chinese  turquoise- 
blues  and  purples  are  stamped  simply  “ Kai- 
raku-yen.  He  generally  worked  to  order,  and 
it  is  said  to  have  been  his  habit  to  manufacture 
from  five  to  ten  specimens  of  any  piece  which 
he  had  undertaken  to  produce.  Of  these,  the 
best  was  chosen,  and  the  remainder  were 
destroyed  in  the  presence  of  the  person  who 
had  ordered  them.  He  appears  to  have  re- 
mained some  eight  or  nine  years  in  Kishu,  and 
after  his  return  to  Kyoto,  the  Nishihama  fac- 
tory was  placed  under  the  direction  of  another 
workman  from  the  western  capital,  by  name- 
Yoshehei.  It  would  appear,  however,  that 
Zengoro’s  glazes  were  not  to  be  compassed  by 
any  other  expert.  The  Kairaku  ware  gradu- 
ally lost  its  high  character,  and  on  Harunori’s 
death,  in  1844,  the  manufacture  came  to  an  end. 

This  Kishiu  bottle,  is,  I think  you  will  say,, 
quite  equal  to  the  finest  Chinese  ware  in 
colouring  and  glaze,  and  is  a very  good  ex- 
ample, together  with  others  of  the  products  of 
the  best  periods  of  the  Kishiu  kiln.  I bought 
it  in  Kioto,  from  a collector  who  prized  it  as 
his  best  piece,  but  who  had  another  somewhat 
larger,  and  was  willing  to  part  with  this. 

Imbe,  or  Bizen  (Stoneware). 

The  Imbe  ware  was  produced  at  a place  of 
the  same  name,  in  the  province  of  Bizen. 
Pottery  was  made,  no  doubt,  in  this  district  at 
a very  early  date,  but  does  not  seem  to  have 
attracted  any  attention  before  the  end  of  the 
15th  century.  Even  then,  too,  it  was  of  the 
coarsest  description,  its  gritty  red  Jate  and 
unglazed  surface  fitting  it  for  the  manufacture 
of  only  the  commonest  utensils.  From  Hide- 
yoshi’s  time  (1580),  a considerable  improve- 
ment became  visible.  The  clay  was  manipu- 
lated with  greater  care,  and  some  of  the 
specimens  are  compared  by  connoisseurs  to 
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the  Chinese  boccaro,  which  they  were,  no 
doubt,  intended  to  imitate.  The  most  valued 
pieces  of  this,  Kok-bizen  (old  bizen),  are  those 
stamped  with  the  shape  of  a new  moon  ( Mika - 
zuki ),  a waning  moon  [Kayezuki),  or  the 
characters  Kokubei ; while  another  slightly 
inferior  variety  bears  the  delineation  of  a 
cherry  blossom.  Originally,  the  terms  Bizen- 
yaki  and  Imbe-yaki  were  interchangeable,  but 
by  degrees  the  former  came  to  be  applied  to 
the  unglazed,  the  latter,  to  the  glazed  speci- 
mens ; while  a third  term,  Hidasuki , was  in- 
troduced to  describe  a variety  in  which  the 
surface  is  marbled  by  irregular  patches  or 
lines  of  red.  A tolerable  idea  of  the  pottery’s 
qualifications,  as  well  as  of  the  Tea  Clubs’ 
proclivities,  may  be  formed  from  the  fact,  that 
this  marbled  effect  is  obtained  by  tying  straw 
ropes  round  the  pieces  before  placing  it  in  the 
oven  ; and  that  an  approved  specimen  of  the 
rough  unglazed  result — which  resembles 

nothing  more  than  a half-baked  brick — 
easily  finds  a purchaser  to'  day  at  from  50  to 
100  dollars. 

This  criticism  applies  only  to  the  Bizen 
pottery  of  old  times.  Towards  the  close  of 
the  17th  century,  the  character  of  the  ware 
underwent  marked  improvement.  A slate- 
coloured  or  a brown  late,  fine  as  pipe-clay 
and  almost  as  hard  as  porcelain,  was  used  to 
model  figures  of  deities,  genii,  birds,  fishes, 
aud  mythical  animals.  It  is  scarcely  possible 
to  speak  in  too  high  terms  of  the  plastic 
ability  thenceforth  developed  by  the  Bizen 
potters.  Their  best  efforts  are  admirably 
faithful,  and  will  bear  comparison  with  similar 
work  produced  in  any  country  and  at  any  age. 
A little  later  they  used  a red  clay  giving  a 
late  scarcely  less  fine  and  hard  than  of  the 
Ao-Bizen,  as  the  former  variety  is  called. 
The  glaze  applied  to  this  red  late  is  peculiar 
to  Bizen.  Its  colour  and  metallic  sheen  give 
it  exactly  the  appearance  of  the  beautiful 
Sentoku , or  golden  bronze.  Those  who  have 
seen  choice  specimens  of  this  middle  period 
Bezen  stoneware  cannot  hesitate  to  class  it 
among  the  very  highest  achievements  of 
Japanese  art.  As  for  the  Bizen  pottery  of 
our  own  time,  we  need  only  say  that  it  has 
shared  the  general  degeneracy  of  its  fellows. 
The  red-clay  figures  of  obese  deities  and 
unreal  monsters  that  now-a-days  stand  in 
every  bric-a-brac  shop,  may  possess  some 
attraction  borrowed  from  the  traditions  they 
recall,  but  cannot  be  counted  types  of  either 
cunning  craft  or  praiseworthy  art. 

The  finest  old  Bizen,  in  brown  salt  glaze, 


and  in  the  still  rarer  grey  and  white  varieties, 
are  quite  worthy  of  the  highest  eulogy.  This 
little  okimono  in  wood  ware,  and  this  group  of 
birds,  this  cock,  and  brick,  I have  selected  as 
examples.  The  white  Bizen  is  rarest  of  all. 
The  bird  on  a stump  and  the  hotsei  on  the 
table  are  specimens  of  which  I know  no  equals. 
It  is  hardly  to  be  found  now  in  Japan.  I was 
asked  an  exorbitant  price  for  a broken  piece — 
an  owl  in  Osaka — and  I hesitated,  but  when  I 
made  up  my  mind  to  have  it,  it  was  gone  to  a 
private  collector.  There  is  a modern  imitation 
of  it,  and  of  the  grey  Bizen,  which  is  known  by 
the  softness  of  its  added  glaze,  and  by  its  dull 
sound,  and  imperfectly  baked  vase.  The  old 
Bizen  was  left  for  many  days,  and  even  weeks, 
it  is  said,  in  the  kiln,  so  that  the  glaze  is 
thoroughly  incorporated  into  the  vase — burnt 
into  it  as  one  body  — and  it  has  a hard, 
metallic  ring.  There  is  no  more  thoroughly 
characteristic  ware  of  old  Japan. 

Higo  Ware  (called  also  Yatsushiro 
or  Udo  Ware).  (Faience.) 

The  principal  province  of  Kiushiu  is  Higo, 
which  lies  to  the  south  of  Hizen.  The  feudal 
chief  of  this  province,  at  the  end  of  the  six- 
teenth century,  was  the  renowned  warrior, 
Kato  Kiyomasa,  who  led  the  expedition  of 
159Z  to  Korea.  Returning  in  1598,  he  brought 
with  him  a Korean  potter,  w’ho  had  previously 
exercised  his  trade  at  Pusan.  This  man’s 
name  was  Sonkai  (Japanese  pronunciation), 
but  on  being  enrolled  among  the  vassals  of 
Kato  Kiyomasa  he  became  Uyeno  Kizo. 
Keramic  factories  had  existed  in  Higo  for  six 
centuries  before  Sonkai’s  arrival,  but  their 
productions  were  limited  to  coarse  household 
utensils.  The  principal  of  them  was  at  a place 
called  T6da,  near  the  flourishing  seaport  town 
of  Yatsushiro.  Opposite  to  the  latter  lies  the 
large  island  of  Amakusa,  long  renowned  for 
the  excellence  of  its  potter’s  earth  [vide  Kame- 
yama-yaki).  Sonkai,  or  Kizo,  settled  at 
Toda,  and  using  one  of  the  clays  of  Amakusa, 
which  gave  a fine,  iron-red  jbate,  produced  a 
faience  called  at  first  Toda-yaki , and  subse- 
quently Yatsushiro  yaki.  It  is  one  of  the  most 
delicate  and  aesthetic  of  all  Japanese  faiences^ 
The  late,  as  has  been  said,  is  of  exceedingly 
fine  texture,  and  its  red  colour,  combining  with 
the  pear-grey  of  the  diaphanous  glaze— which 
in  the  older  pieces  is  uniform,  lustrous,  and 
minutely  crackled — produces  a tint  of  great 
richness.  The  decoration  generally  consists 
of  storks  flying  among  clouds,  or  of  simple 
| combinations  of  lines  and  diapers.  It  is 
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peculiar  in  the  fact  that  the  designs  are  en- 
graved in  the^tf/£,  and  afterwards  filled  with 
white  clay  before  glazing.  It  is,  in  short,  a 
copy  of  the  Korean  pottery  known  in  Japan  as 
Unkaku  (clouds  and  storks),  to  which,  though 
slightly  inferior  in  point  of  glaze,  it  is  decidedly 
superior  in  beauty  and  delicacy  of  finish.  But, 
on  the  other  hand,  neither  the  Yatsushiro- 
yaA'i,  nor  its  Korean  progenitor,  can  by  any 
means  bear  comparison  with  the  Chinese 
which  is  the  original  of  both.  Another 
very  favourite  variety  of  this  ware  imitates  the 
Korean  Hakime , or  “streaked”  pottery,  in 
which  the  white  engraved  design  is  intended 
to  represent  the  marks  ( me ) of  a coarse  brush 
ha  the  intention  being  to  convey  an  idea  of 
boldness  and  rapidity  of  finish.  The  potters  of 
Vatsushiro  confined  themselves  almost  entirely 
to  this  inlaid  decoration.  They  never  used 
enamels  or  pigments  of  any  sort.  Their  wares, 
therefore,  require  little  description,  the  uni- 
versal characteristics  being  a fine  iron-red  or 
grey  j>ate,  a tolerably  lustrous  glaze, 
varying  from  pearl-grey  to  dark  brown,  and 
white  inlaid  decoration,  the  clay  of  the  latter 
showing  crackle  of  greater  or  less  fineness. 

It  is  the  Henri  Deux  ware  of  Japan,  the 
modem  ware  is  very  pretty  and  interesting,  but 
of  course  one  prefers  the  old  and  original 
specimens,  such  as  this  old  red  koro. 

Banko  Ware  (Faience). 

At  the  village  of  Kuwana,  in  the  province  of 
lsc,  between  the  years  1760  and  1795,  there 
lived  a rich  merchant,  by  name  Kuwanami 
mon,  who,  in  the  days  of  his  prosperity, 
tamed  his  thoughts  to  garden-making,  that 
1 fined  extravagance  which  has  always  been 
first  fancies  of  a wealthy  Japanese. 

1 ntil  that  time  Gozayemon  had  given  himself 
rn  about  the  “Chajin”  and  their 
but  his  horticultural  predilections 
warily  drove  him  to  seek  the  aid  of  those 
hetics.  To  this  end  he  visited 
K . and  there  became  the  pupil  of  a 
renowned  virtuoso,  from  whom  he  acquired, 
prin<  iples  of  garden -making  alone,  but 
1!  > that  taste  for  keramics  which  forms  an 
integral  part  of  the  tea  ceremonials.  The 
great  potter  Kenzan  was  then 
fresh,  and  the  Kiyomizu  factories  had  attained 
f their  excellence.  The  merchant 
• t Kuwana,  now  an  ardent  disciple  of  the 
' ha-r.o-yott  ethics,  never  wearied  of  wandering 
"P  to  workshop  and  watching  the 
r the  touch  of  skilled 
manipulators,  shapes  the  beauties  of  which 
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he  had  newly  learned  to  appreciate.  His 
interest  gradually  developed  into  a desire  to 
imitate.  The  Kyotd  potters  were  easily  per- 
suaded to  explain  their  processes,  and  whether 
their  pupil  possessed  some  innate  ability,  or 
whether,  as  a wealthy  amateur,  he  was  able  to 
command  the  best  materials  and  devote  ample 
time  to  the  manufacture  of  single  pieces,  it  is 
certain  that,  by  the  circle  of  friends  who  were 
so  fortunate  as  to  receive  the  products  of  his 
kiln,  he  was  pronounced  one  of  the  best  artists 
of  his  day.  Yet,  like  the  majority  of  Japanese 
keramists,  he  was  an  imitator,  not  an  origin- 
ator. The  thick,  unadorned  Raku  ware,  and 
the  ill-favoured  Korean  faiences  supplied 
models  that  seemed  not  less  worthy  of  repro- 
duction than  the  delicate  conceptions  of  Ninsei, 
or  the  bold  designs  of  Kenzan.  In  both  direc- 
tions, however,  Gozayemon  was  eminently 
successful;  so  successful  that  his  fame  reached 
the  court  of  Yedo,  and  a special  order  was  sent 
to  him  from  the  Shogun  Iyenari  (1785).  No 
doubt  such  a commission  incited  the  amateur 
to  more  than  common  exertions,  for  the  pro- 
ficiency he  displayed  induced  the  Shogun  to 
summon  him  to  Yedo.  He  accordingly  moved 
to  Komme,  in  the  north-east  suburb  of  the 
Eastern  Capital,  where  he  already  possessed 
a residence,  and  there  pursued  his  keramic  pas- 
time, under  the  patronage  of  the  court  nobles, 
Iyenari  himself  sometimes  condescending  to 
visit  Komme  and  watch  the  elaboration  of 
results  which  he  so  much  admired.  The  effect 
of  all  this  upon  Gozayemon’s  reputation  can 
be  easily  conceived.  His  ware  became  the 
rage  everywhere — not,  perhaps,  for  the  sake  of 
its  merits  alone,  but  also  because  of  the  diffi- 
culty men  experienced  in  procuring  it : for 
fame  had  made  the  artist  capricious,  and, 
since  he  did  not  work  for  gain,  none  but  the 
favoured  few  might  obtain  specimens  of  his 
handicraft.  He  now  no  longer  restricted  him- 
self to  imitations  of  the  ancient  models,  but, 
giving  the  reins  to  his  fancy,  turned  out  pieces 
which  combined  the  graces  of  the  Japanese 
school  with  the  brilliancy  of  the  Chinese  poly- 
chromatic porcelain.  Just  then,  however,  the 
factories  of  the  Celestial  Kingdom,  under  the 
munificent  patronage  of  the  Emperor  Chien- 
lung,  were  producing  wares  not  unworthy  of 
their  ancient  fame  ; and,  side  by  side  with 
these,  the  inferiority  of  the  Japanese  kera- 
mist’s  enamels  became  easily  apparent.  The 
Shogun,  therefore,  commissioned  the  Governor 
of  Nagasaki  to  procure  from  King-te-chang 
the  recipes  used  at  the  Imperial  factory,  to- 
gether with  a supply  of  the  best  materials.  One 
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is  a little  puzzled  to  conceive  by  what  means 
these  instructions  were  carried  out,  but 
the  Governor  seems  to  have  experienced 
no  difficulty,  for  within  a year  he  for- 
warded to  Yeddo  all  that  was  required. 
With  this  aid,  Gozayemon’s  success  was 
more  marked  than  ever.  The  best  connois- 
seurs could  scarcely  distinguish  his  pieces 
from  the  Chinese  porcelain  decorated  with  red 
and  green  enamels  of  the  Wan-lieh  period 
{1673-1720),  though,  indeed,  it  must  be  con- 
fessed that  the  models  he  copied  do  not 
exhibit  any  very  remarkable  degree  of  keramic 
skill.  His  imitations  of  the  Delft  faience,  too, 
were  certainly  quite  as  good  as  the  very  in- 
ferior specimens  of  that  ware  which  found 
their  way  to  Japan;  but  of  his  achievements 
in  this  line  we  need  only  say  that  they  would 
not  be  admitted  into  any  respectable  European 
collection.  He  only  became  great  when,  de- 
parting from  his  models,  he  combined  bril- 
liantly glazed  surfaces  with  chaste  floral 
decoration  in  the  pure  Japanese  style.  He 
imitated  everything,  from  the  rude  faiences  of 
Korea,  and  the  grand  colours  of  Cochin-China, 
to  the  severest  styles  of  Ninsei  and  Kenzan. 
He  generally  marked  his  pieces  Banko  (ever- 
lasting or  enduring),  sometimes,  however, 
adding  Fuyeki  (changeless).  His  productions 
are  now  known  as  Ko-Banko-yaki  (old  Banko 
ware).  He  died  about  the  year  1800,  at 
Kuwana,  whither  he  had  been  recalled  by 
Matsu-daira,  lord  of  Etchiu,  one  of  the  most 
celebrated  of  modern  virtuosi.  Whatever 
talent  he  possessed  died  with  him,  for, 
since  he  cultivated  keramics  entirely  as  a 
pastime,  he  neither  took  pupils  nor  imparted 
his  art  to  his  children.  One  of  his  relatives, 
by  name  Takekawa  Chikusai,  who  resided 
at  Izawa,  in  Ise,  made  some  attempts  to 
continue  the  manufacture,  or,  rather,  sought 
to  obtain  a market  for  his  own  wares  under 
the  aegis  of  the  Banko  stamp.  But  his  pro- 
ductions were  only  tolerable  so  long  as  the 
materials  left  by  Gozayemon  remained  unex- 
hausted. 

Like  all  noted  amateurs,  Gozayemon  would 
probably  have  found  imitators  in  later  times. 
Yet,  had  it  not  been  for  an  accident,  his  name 
would  certainly  be  little  remembered  outside 
the  circle  of  connoisseurs,  of  whose  somewhat 
archaic  creed  he  was  so  obedient  a disciple, 
and  in  whose  hands  his  comparatively  scanty 
productions  remained.  That  accident  was  the 
discovery — about  the  year  1830 — of  a recipe 
which  he  had  employed  in  the  manufacture  of 
his  enamels.  The  document  containing  the 


precious  formula  had  found  its  way  into  the 
possession  of  a dealer  in  bric-a-brac , who 
lived  at  Kuwana,  and  whose  son,  Mori  Yusetsu, 
had  already  gained  some  distinction  as  an 
imitator  of  Raku  faience.  Fully  appreciating 
the  value  of  the  knowledge  thus  strangely 
acquired,  Yusetsu  immediately  set  himself  to 
profit  by  it ; and,  in  order  to  give  his  counter- 
feit ware  a greater  semblance  of  authenticity, 
hepersuaded  Gozayemon’ sgrandson  to  sell  him 
the  Banko  stamp.  Thus  the  works  of  the  Ise 
amateur  were  again  brought  into  public  notice, 
and  that  rather  by  a freak  of  fortune  than  by 
any  public  knowledge  of  their  merits.  Yusetsu, 
however,  was  saved  from  performing  the 
ignoble  role  of  a mere  imitator  by  his  quick- 
ness of  observation,  for,  detecting  that  the 
Chinese  artists — whose  works,  like  Goza- 
yemon, he  took  as  his  models — used  moulds 
applied  internally  for  their  more  elaborate 
pieces,  he  immediately  adopted  that  method 
in  his  own  workshop,  and  so  caused  the  name 
of  Banko — for  he  still  continued  to  employ 
Gozayemon’s  stamp — to  be  associated  with 
the  introduction  of  a valuable  novelty  in 
Japanese  keramics.  It  has  already  been 
noticed  that  the  Kyot6  artist,  Mokubei,  was 
the  first  to  follow  the  Chinese  example  in  the 
matter  of  moulds  ; but,  whereas  he  fashioned 
his  clay  in  the  mould,  Yusetsu  reversed  the 
process  by  putting  the  mould  inside  the  vase, 
and  pressing  the  clay  with  the  hand  into  the 
matrix.  The  consequence  is  that  his  pieces 
carry  their  designs  on  the  inner  as  well  as  the 
outer  surface,  and  are,  moreover,  thumb- 
marked.  Of  course  a mould  thus  employed 
was  necessarily  constructed  on  principles 
different  from  those  which  governed  the 
Kyoto  process.  Accordingly,  we  find  that 
the  mould  of  Yusetsu,  instead  of  being  simply 
divided  into  two  parts,  was  built  up  of  six,  or 
eight,  or  sometimes  twelve,  longitudinal  sec- 
tions, which  were  withdrawn  one  by  one  after 
they  had  accomplished  their  end.  The  results 
displayed  such  clever  modelling  that  they  sub- 
sequently came  to  be  regarded  representative 
pieces  of  Banko-yaki.  In  fact,  it  is  through 
the  works  of  Yusetsu,  or,  rather,  through  the 
methods  he  devised,  that  the  Ise  ware  has 
attained  the  wide-spread  popularity  it  now 
enjoys  ; nor  that  undeservedly  either,  for  some 
of  the  designs  of  his  school  exhibit  a remark- 
able combination  of  artistic  and  technical  ex- 
cellence. Particularly  worthy  of  mention  are 
pieces  ornamented  with  storks,  dragons,  and 
so  forth,  in  relief,  and  others  with  clever 
arabesques  in  coloured  slips  on  a green  or  rich 
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brown  ground.  All  the  Yusetsu  Banko  ware 
is  faience,  and  the  specimens  are  sometimes 
stamped  “ Yusetsu .”  Among  his  productions, 
a variety  which  often  passes,  or  is  made  to 
pass,  for  “ Ko-BankoR  is  a finely  crackled 
faience  of  a dark  cream  tint,  decorated  with 
blue  under  the  glaze,  and  above  it  with  a pre- 
ponderance of  red  diapers,  among  which  are 
reserved  medallions  containing  landscapes  or 
mythical  subjects.  Pieces  in  this  style  bear  a 
considerable  resemblance  to  the  modern  Aka- 
hada-yaki , but  even  in  the  absence  of  marks, 
the  two  may  be  readily  distinguished,  not  only 
by  the  omission  of  the  blue  in  the  latter,  but  also 
by  its  denser  Jate  and  the  yellowish  tinge  of  the 
body-glaze.  The  collector  will  generally  be 
safe  in  attributing  specimens  of  this  nature  to 
Yusetsu.  Yuyeki,  originally  called  Yohei,  a 
younger  brother  of  Yusetsu,  was  also  an  able 
artist — better,  indeed,  than  Yusetsu  himself, 
according  to  some  authorities — and  Mori- 
Yogozayemon,  the  present  representative  of 
the  family,  still  carries  on  the  manufacture. 
The  reader  will  perceive,  however,  that  in  the 
hands  of  Yusetsu  and  his  successors  the  Banko 
ware  underwent  a complete  change  of  cha- 
racter. Of  the  finest  old  Banko  enamelled 
ware  I know  no  grander  specimen  than  this 
magnificent  plate.  It  followed  me  from  Japan, 
for  I could  not  acquire  any  really  great  ex- 
ample while  I was  there,  and  left  a commis- 
sion with  Mr.  Wakai,  which  he  acquitted  with 
his  customary  fidelity  and  good  taste. 

Sanda  Ware  (Celadon) — (Stoneware). 

The  province  of  Setsu  lies  at  the  head  of  the 
Izuminadi,  which  may  be  called  the  northern 
entrance  to  the  Inland  Sea.  It  contains  the 
flourishing  city  of  Osaka,  and  the  foreign 
settlement  of  K6be.  For  many  years  Osaka 
has  occupied  the  first  place  among  the  keramic 
marts  of  Japan,  and,  to  this  day,  its  bric-a- 
brac  shops  have  no  equals  elsewhere  in  the 
empire.  Yet  the  province  possesses  few 
keramic  factories  worthy  of  note.  The  princi- 
pal is  that  of  Sanda , established  about  the 
year  1690,  by  order  of  Kuki,  lord  of  the  dis- 
trict. The  early  Sanda-yaki  was  a pottery, 
closely  resembling  that  of  Tamba  ( vide  Tamba- 
yaki ) ; but,  towards  the  end  of  the  18th  century, 
two  workmen,  Uchigami  and  Ippei,  succeeded 
in  making  themselves  acquainted  with  the 
porcelain  methods  of  Arita.  Their  ambition, 
apparently,  was  to  copy  Chinese  celadon  ; but 
it  was  not  till  they  obtained  from  Kydtd  the 
assistance  of  Shuhei,  Kumachichi,  and  Kame- 
suke,  pupils  of  the  celebrated  Rokubei,  that 


they  accomplished  anything  worthy  of  note  . 
Then,  indeed,  their  imitations  of  the  much- 
esteemed  “ sea-green  ” became  so  excellent, 
that  the  achievements  of  all  other  artists 
in  this  regard  were  forgotten,  and  the 
term  Sanda-seiji  gradually  passed  into  a 
synonym  for  Japanese  celadon.  It  may  be 
well,  however,  to  remind  the  reader  that  more 
than  a century  before  the  appearance  of  the 
Sanda-seiji  a celadon  of  much  better  quality 
had  been  produced  at  the  Hizen  factories, 
under  the  special  patronage  of  Nabeshima, 
lord  of  the  province.  It  would,  therefore,  ap- 
pear that  the  celebrity  enjoyed  by  the  celadon 
of  Setsu  was  in  some  degree  a question  of  quan- 
tity, for  while  the  outcome  of  the  Hizen  work- 
shops in  this  particular  variety  was  very  small, 
being,  in  fact,  confined  to  pieces  for  special 
use  or  presentation  purposes,  that  of  Sanda 
was  abundant.  In  colour,  the  Sanda-seiji  is 
a bright  green,  lacking  the  warmth  of  the 
Chinese  Schichi-kan-seiji  and  the  delicacy  of 
the  Nabeshima  ware. 

These  Sanda  cocks,  this  seated  figure,  and 
the  water-jug,  are  characteristic  examples, 
which  you  will  judge  for  yourselves. 

Miscellaneous. 

Another  great  name  among  the  Ky6t6- 
keramists  is  that  of  Dohachi  Takahashi,  a 
contemporary  of  Zengoro  Hozen.  He  com- 
menced his  career  at  a workshop  in  Gojo-zaka- 
(Ky6t6)  about  the  year  1825.  He  was  a potter 
of  considerable  technical  skill  in  the  manu- 
facture of  his  glazes,  one  of  which,  a peculiar 
dull  white  with  a tinge  of  pink,  is  almost 
equal  to  Ninsei’s  work  from  which  it  was 
copied.  The  designs  on  his  faience  also 
exhibit  some  of  the  most  graceful  conceptions 
of  the  truly  Japanese  school.  In  the  year 
1830,  his  reputation  had  become  so  well  estab- 
lished that  we  find  him  employed  as  an  in- 
structor by  the  potters  of  Takamatsu,  in- 
Sanshu,  and  Himeji,  in  Banshu.  It  is  curious, 
however,  to  observe  that  even  at  this  late- 
period  of  the  art’s  history,  alien  influences  are 
still  perceptible.  Prior  to  the  enforced  immi- 
gration of  Korean  workmen,  the  Taiko  had 
attempted  to  achieve  a mutual  engrafting  of 
the  two  countries’  styles  by  importing,  as 
models  for  the  keramists  of  Japan,  a quantity 
of  Korean  faience.  The  chief  characteristic, 
and,  indeed,  the  only  redeeming  feature  of  the 
latter,  which  was  called  Gohon , or  “ Pattern  - 
ware,”  consisted  in  light  pink  tints  or 
flecks  in  the  glaze,  and  these  we  often  find 
exactly  reproduced  in  Dohachi’s  best  pieces. 
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side  by  side  with  designs  not  unworthy  of 
Tanyu’s  brush.  Strange  that,  after  the  lapse  of 
two  cycles  and  a half,  the  “plebeian  prince’s  ” 
conception  should  have  been  so  perfectly 
realised  by  one  of  his  country’s  most  aesthetic 
artisans  ! In  his  old  age  Dohachi  took  the 
name  of  Ninami,  with  which  also  he  marked 
some  of  his  pieces.  In  general,  however,  he 
used  the  ideographs  Do-hachi  for  this  purpose. 

Some  Modern  Potters. 

I have  left  myself  little  time  or  space  for 
speaking  of  some  of  the  modern  potters.  Their 
work  is  exemplified  on  a table  before  you.  I 
regret  that  I have  not  room  in  my  collection 
— for  room  is  our  great  difficulty  in  London  — 
for  larger  specimens  of  their  very  fine  work. 
The  work  of  Rokubei  of  Seyfou,  of  Taizan 
and  Tanzan  at  Ky6t6  ; of  Inouye  of  Tokio,  of 
Maizan  at  Osaka,  of  Makuzu  at  Yokohama, 
is  of  the  highest  artistic  merit.  Rokubei  is 
faithful  to  the  traditions  of  the  old  Japanese 
school.  His  landscapes  are  still  reminiscences 
of  Tanyu,  who  painted  on  his  ancestor’s  wares  ; 
and  they  take  us  back  to  the  feudal  traditions 
and  the  day  of  the  tea  ceremonies  of  Hideyoshi. 
I vainly  tried  to  induce  him  to  part  with  his 
ancestral  series  of  specimens,  but  he  is  going 
to  reproduce  them  for  me  (duly  marked  as 
copies).  Seyfou  is  a genius,  for  whom 
the  rarest  glazes  present  no  difficulties 
which  he  cannot  overcome.  His  violets, 
aubergines,  corals,  and  cobalt  blues  are  ex- 
traordinarily brilliant  and  pure  ; and  Makuzu, 
now  that  he  has  left  off  inundating  us  with 
sham  Satsuma  of  gorgeous  colouring  and 
over-grown  pretentiousness — of  which  I have 
also  seen  specimens  enthroned  in  state  in 
collections  all  over  the  world — is  showing 
himself  in  his  true  light  as  a potter  capable  of 
rivalling  the  Chinese  ancients  in  their  most 
secret  arts.  Unhappily,  his  pieces  are  now 
being  bought  in  China,  and  we  may  expect  to 
see  his  extraordinary  skill  in  glazes  once  more 
put  to  unfortunate  uses.  Maizan’s  decoration 
of  Satsuma  is  illustrated  in  his  larger  style 
into  groups  before  you.  His  exquisite  minia- 
ture painting  of  chrysanthemums  and  butter- 
flies, his  missal-like  figure-pieces,  having  the 
delicate  character  of  old  illuminations  of 
mediaeval  MSS.,  are  world-famous.  He  is, 
besides,  one  of  the  most  modest,  accom- 
plished, and  trustworthy  of  connoisseurs.  His 
work  is  all  signed,  and  will  constitute  one  of 
the  most  interesting  features  of  the  exhibi- 
tion of  artistic  pottery  at  Chicago,  which  will, 

I anticipate,  be  very  fine. 


DISCUSSION. 

The  Chairman  said  Mr.  Hart  had  told  them 
so  much,  that  it  would  be  difficult  to  select  any 
points  towards  which  discussion  could  specially  be 
directed ; but,  in  one  or  two  directions,  he  thought  Mr. 
Hart  had  opened  up  an  important  field  of  considera- 
tion : these  were  the  relations  of  Japan  to  China  in 
the  keramic  art,  and  the  relations  of  Japan  to  Europe. 
In  the  relations  of  Japan  to  China,  we  had  seen  that 
the  first  decorative  porcelain  which  the  Japanese  had 
produced  was  produced  after  a visit  to  China.  At 
first  this  was  blue  under  the  glaze.  At  a later  period, 
the  enamels  laid  on  over  the  glaze  were  apparently 
derived  from  personal  instruction  from  a Japanese 
potter.  Still  later,  special  glazing  had  been  intro- 
duced by  Koreans  and  Chinese.  The  Japanese  were 
largely  indebted  to  China.  In  the  relation  of  modern 
China,  any  one  who  knew  the  work  the  Chinese 
were  producing,  would  see  how  far  the  pupils  left 
behind  their  early  teachers.  There  was  nothing  in 
modern  China  which  would  compare  with  the  work 
produced  from  scores  of  kilns  in  Japan.  In  connec- 
tion with  the  relation  of  Japan  to  Europe,  it  w’as 
only  necessary  to  point  out  that  all  our  fabriques  in 
Europe  were  stimulated  by  the  introduction  of  works 
which  the  Japanese  did  not  think  good  enough  to 
keep  for  themselves,  work  which  they  produced  to 
give  to  us  ; and,  even  now,  he  was  afraid  the  rela- 
tions between  Europe  and  Japan  were  by  no  means 
of  the  most  flattering  kind,  as  the  Japanese  sent  to 
Europe  work  which  none  of  them  would  possess. 

Mr.  Sleaden  remarked  that  while  the  best  examples 
of  Japanese  ware  went  to  America,  so  also  did  the 
very  worst ; so  that,  while  we  could  not  compliment 
ourselves  on  our  taste,  as  compared  with  the  Japanese, 
we  were  not  so  bad  as  the  Americans,  and  if  we  did 
not  buy  the  best  pieces,  it  was  because  our  wealth 
was  not  so  great.  It  was  the  very  rich  men  in 
America  who  were  able  to  buy  those  costly 
pieces. 

Mr.  Diosy  said  even  the  very  worst  forms  of 
keramic  ware,  which  the  Japanese  shot  on  to  the 
rubbish  heap  of  the  commercial  market  in  this 
country,  served  a purpose.  Even  the  very  commonest 
Japanese  ware  made  for  export  had,  in  many  cases,  a 
certain  charm  about  it,  and  very  often  qualities  which 
were  not  to  be  found  in  goods  of  the  same  descrip- 
tion and  value  made  here.  For  instance,  in  a small 
tradesman’s  household,  or  on  a cottager’s  mantel- 
piece, you  might  see  a pilgrim  bottle  at  8£d.  Of 
course,  it  was  not  a very  fine  piece,  and  would 
probably  be  of  a violent  colour,  which  would  horrify 
Mr.  Hart ; but  it  displaced  a iittle  white  shepherdess, 
with  gilt  eyes  and  gilt  lips,  and  a little  gilt  lamb  by 
her  side,  which  was  a much  greater  crime  against  all 
good  taste  than  even  a slightly  misshapen  pilgrim 
bottle.  Even  a little  imitation  of  Banko  ware, 
given  away  with  a 2 lb.  packet  of  tea,  was  a better 
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education  to  the  eye  of  a cottager  than  a Venus  in 
Parian,  who  had  become  web-fingered  through  the 
exigencies  of  cheap  casting.  Therefore,  though  he 
hoped  that  Japan  would,  in  time,  send  us  only  its 
good  wares  which  did  honour  to  its  excellence,  still 
a good  deal  of  what  was  classed  as  rubbish  was  an 
advantage,  inasmuch  as  it  replaced  much  worse 
articles. 

Mr.  Hugh  Stannus  said  he  for  one  was  grate- 
ful for  the  clear  light  which  Mr.  Hart  had  cast  on 
the  past  by  his  lucid  explanation,  and  by  the 
valuable  specimens  he  had  exhibited.  He  (Mr. 
Stannus)  hoped  that  Mr.  Hart  would  consider 
the  possibity  of  a systematic  nomenclature  for 
these  ornamental  vases.  People  talked  about 
gourd-shaped  bottles,  and  so  on,  but  there  was 
no  definite  set  of  names  such  as  were  applied  to 
Greek  vases,  and  were  well  known  to  all.  It  would 
help  the  study  of  Japanese  work,  which  he  felt  sure 
would  receive  a fresh  development  from  this  admir- 
able paper,  if  some  definite  names  were  agreed  on. 

Mr.  Ernest  Hart,  in  reply,  said  a system  of 
nomenclature  did  exist  in  fact,  but  Japanese  was  so 
much  less  familiar  than  Greek  to  most  people,  that  he 
feared  the  terms  were  not  generally  recognised.  If 
anything,  there  was  an  excessively  minute  nomen- 
clature current  in  Japan,  and  some  of  the  native 
connoisseurs  had  been  rather  grateful  to  Englishmen 
for  substituting  a more  scientific  and  artistic  system 
of  criticism  for  their  own,  which  consisted  mainly  of 
a system  of  shapes  and  uses.  Any  suggestion  coming 
from  such  an  excellent  authority,  and  in  itself  so 
reasonable,  would  be  well  worth  consideration,  and 
no  doubt  the  Chairman  and  other  members  of  the 
Council  of  the  Japan  Society  would  take  an  oppor- 
tunity of  having  it  discussed. 

I he  Chairman  then  proposed  a hearty  vote  of 
thanks  to  Mr.  Hart,  which  was  carried  unanimously, 
and  the  meeting  adjourned. 


Correspondence. 

+ 

SIAM. 

Are  not  the  Panthays  of  Lord  Lamington’s  valu- 
able paper  (p.  282)  the  Mussulmans  who  were  ex- 
pelled or  fled  from  Yunnan  after  the  defeat  of 
Yakoob  Beg  ? 

Hyde  Clarke. 


BURNING  OILS  FOR  LIGHTHOUSES  ANDl 
LIGHTSHIPS. 

Your  correspondent,  Mr.  William  Love,  as  the  re- 1 
presentative  in  London  of  the  Broxburn  Oil  Com- 
pany, is  entitled  to  be  heard  on  behalf  of  the  Scottish 
mineral  oil  industry,  but,  in  the  letter  published  in 
your  last  issue,  he  has  certainly  not  exhibited  that 
knowledge  of  the  subject  which  he  might  fairly  have 
been  assumed  to  possess. 

In  the  first  place  he  takes  exception  to  my  state-  J 
ment  that  the  definition  of  “ inflammable  liquid,”  in 
relation  to  lighthouse  oil  in  the  Inflammable  Liquids  | 
Bill,  was  not  objected  to  by  the  delegates  of  the  i 
Scotch  oil  companies,  as  likely  to  create  a mis-  I 
apprehension,  and  as  being  somewhat  misleading.  He  j 
adds  that  “ in  the  trade  conference  of  1891  the  ques-  ) 
tion  of  the  standard  of  safety  was  purposely  never 
under  discussion,  as  the  general  provisions  of  the  j 
Draft  Bill  submitted  for  their  consideration  were  felt  I 
to  be  so  onerous  that  united  trade  action  had  become  I 
a necessity.”  Let  us  see  what  the  circumstances  of 
the  case  are.  In  1891  there  was  a Bill,  not  a “ Draft  ' 
Bill,”  and  the  use  of  the  latter  term  points  to  the  1 
conclusion  that  Mr.  Love  is  referring  to  the  trade 
conferences  with  Colonel  Majendie  in  1888,  when  the  1 
heads  of  the  proposed  Bill  (substantially  the  Draft 
Bill)  were  under  discussion.  But  whether  he  is  or 
not,  the  fact  remains  that  the  definition  of  inflamma- 
ble liquid  was  discussed,  was  actually  modified  at  the 
request  of  the  representatives  of  the  Scotch  oil  com- 
panies, and  appeared  in  the  Inflammable  Liquids 
Bill  in  the  form  in  which  it  had  been  accepted  by 
those  representatives.  I find  that  there  were  four 
delegates  of  the  Scotch  oil  companies  present  when 
Mr.  Mann,  of  Young’s  Paraffin  Light  and  Mineral  Oil 
Company,  made  the  following  remarks  (I  quote  from 
the  verbatim  shorthand  report,  reprinted  for  circulation 
last  year  by  the  Petroleum  Defence  Committee : — 
“I  beg  to  submit  a suggestion  that  at  p.  3,  cl.  2, 
the  specific  gravity  of  *865  be  reduced  to  *840,  and 

the  flashing -point  of  200°  to  150° It  would 

be  a special  relief  to  the  Scotch  trade,  which  has 
suffered  for  some  time  back,  and  has  been  almost 
annihilated,  from  low  prices,  if  this  specific  gravity 
test  were  reduced  to  *840.  If  the  Government  has 
fixed  the  point  of  safety  for  a flashing-point  of  other 
oil,  and  no  doubt  wisely  fixed  it,  at  730,  I submit 
that  a flashing-point  of  150°  for  this  oil  may  safely 
be  adopted.” 

These  remarks  had  special  reference  to  intermediate 
oil,  but  they  indicate  very  clearly  that,  as  I stated  at 
the  meeting,  the  Scotch  oil  representatives  did  not 
take  exception  to  the  definition  in  relation  to  light- 
house oil  at  the  time,  when  it  is  reasonable  to  sup- 
pose they  would  have  done  so  if  they  had  objected 
to  it.  They  further  show  that  Mr.  Mann,  the 
spokesman  of  the  Scotch  oil  representatives,  con- 
sidered that  the  standard  had  been  “ wisely  fixed  ” 
at  730.  So  much  for  definition. 

In  the  next  place,  Mr.  Love,  add  cssing  himself  to 
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the  general  question  of  the  test  standard  in  relation 
to  accidents  with  lamps,  seeks  to  prove  that  the 
standard  of  730  F.  is  too  low,  and  that  if  it  were 
raised  to  ioo°  F.,  mineral  oil  complying  with  that 
test  might  be  used  without  liability  to  accidents.  To  j 
the  experiments  quoted  by  Mr.  Love  as  having  been 
made  by  Dr.  Thorner,  or  rather  to  the  deductions 
drawn  from  the  results  of  them,  I make  the  same 
objection  that  I did  in  the  case  of  Mr.  Price  Edwards’ 
experiments,  and  I must  confess  to  some  surprise  that 
Mr.  Love  should  have  committed  himself  to  the 
statement  that  “high-test  oils,  therefore,  which  give 
off  no  vapour  under  ioo°  F.  never  reach  the  point  in 
ordinary  domestic  lamps  at  which  vapour  can  be 
produced,  and,  consequently,  safety  in  their  use  is 
insured.”  That  very  considerable  heating  of  the 
lamp  may  take  place  in  burning  some  descriptions  of 
oil  of  high  flashing  point  has  been  demonstrated. 
Thus  the  destruction  by  Are  of  the  training-ship 
Goliath  off  Grays,  in  1875,  was  due  to  the  dropping 
of  a mineral  oil  lamp  which  had  become  so  hot  that 
the  boy  who  was  instructed  to  remove  it  could  not 
hold  it,  and  it  was  proved  at  the  inquest  that  the  oil 
in  use  had  been  specially  selected  on  account  of  its 
exceptionally  high  flashing  point.  The  recent  fatal 
accident  to  a well-known  nobleman  also  affords  in- 
disputable evidence  of  the  risk  that  may  attend  the 
use  of  high-test  oil  in  lamps  of  imperfect  construc- 
tion, for  in  this  instance  the  oil  had  a flashing  point 
of  no0  F.  (Abel  test),  and  it  is  worthy  of  note  that, 
in  a previous  similar  accident  to  the  same  nobleman, 
resulting  in  personal  injuries,  oil  of  the  same  high 
flashing  point  was  implicated. 

In  the  remarks  which  I made  at  the  meeting,  I 
desired  to  counteract  the  impression  likely  to  be  con- 
veyed by  the  statements  of  Mr.  Price  Edwards,  that 
an  oil  of  high  flashing  point  was  necessarily  one 
which  could  be  used  with  safety,  for  as  Sir  Frederick 
Abel  very  clearly  demonstrated  in  a lecture  delivered 
at  the  Royal  Institution,  in  1885,  safety  in  the  use  of 
mineral  oil  lamps  is  not  to  be  secured  by  the  employ- 
ment of  oils  of  very  high  flashing-point.  I maintain 
that  the  exisiting  standard  of  test  has  not  been  shown 
to  be  too  low ; and  I may  remark,  in  conclusion, 
that  this  attitude  is  not  inconsistent  with  the  advocacy 
of  the  use,  under  certain  circumstances,  of  oils  of 
higher  flashing-point,  apart  from  the  fact  that  such 
oils  may  be  selected  on  the  ground  of  other  qualities 
which  they  also  possess. 

Mr.  Love  is  unfortunate  in  citing  the  late  Mr. 
Charles  Marvin  in  support  of  his  views ; for  I am 
reminded  that,  in  a letter,  published  in  the  Globe  in 
1888  (July  3rd),  Mr.  Marvin  used  these  words  : — 
“ The  allegation  of  a Midland  firm  of  lamp  makers, 
that  most  of  the  accidents  are  caused  by  under- 
standard petroleum,  is  about  as  satisfactory  as  the 
allegation  of  the  Secretary  of  the  Scottish  Mineral 
Oil  Association,  in  1886,  that  no  accidents  had 
occured  with  Scotch  paraffin  for  37  years.” 

Boverton  Redwood. 

February  24th. 


MEETINGS  OF  THE  SOCIE7  Y. 

Ordinary  Meetings. 

Wednesday  evenings,  at  Eight  o’clock  : — 

March  2. — Prof.  Vivian  B.  Lewes,  “Spon- 
taneous Ignition  of  Coal,  and  its  Prevention.”  Sif 
Frederick  B ram  well,  Bart.,  D.C.L.,  F.R.S., 
will  preside. 

March  9.— A.  P.  Laurie,  M.A.,  “Experiments 
on  the  Durability  of  Modern  Pigments.” 

March  16. — Tempest  Anderson,  M.D.,  “ Ice- 
land.” 

March  23. — Gilbert  R.  Redgrave,  “Manu- 
facture and  Industrial  Application  of  Flexible 
Tubing.” 

March  30.— Ewing  Matheson,  “ Foreign  Ex- 
change.” 

Papers,  the  dates  of  reading  of  which  are  not 
yet  fixed  : — 

“The  Fisheries  Department:  its  Position  and 
Prospects.”  By  J.  W.  Willis  Bund. 

“The  Congo  State.”  By  Captain  V.  Lovett 
Cameron,  R.N.,  C.B. 

“Colour  Blindness.”  By  Captain  W.  de  W. 
Abney,  C.B.,  F.R.S. 

“ Uses  and  Applications  of  Aluminium.”  ByG.  L. 
Addenbrooke. 


Foreign  and  Colonial  Section. 

Tuesdays,  at  Half-past  Four  or  Eight 
o’clock  ; due  notice  of  the  hour  will  be 
given : — 

March  15.—  F.  A.  Pezet  (Peruvian  Consul 
General),  “Peru:  its  Commerce  and  Resources.’* 
Clements  R.  Markham,  C.B.,  F.R.S. , will 
preside.  8 p.m. 

April  5.— The  Rev.  John  McLean,  D.D. 
“Manitoba  and  the  North-West  Provinces  of  the 
Dominion.” 

April 26. -Sir  Edward  Braddon,  K.C.M.G., 
“The  Progress  of  Australasia.” 

May  24. — Colonel  Howard  Vincent,  C.B., 
M.P.,  “The  Extension  of  Colonial  Trade.” 


Indian  Section. 

Thursday  afternoons,  at  4.30  p.m.  : — 
March  3.— Surgeon-General  Sir  William  James 
Moore,  K.C.I.E.,  “Indian  Sanitation  and  the  In- 
ternational Congress  of  Hygiene.”  Major-Gen.  Sir 
OvvenTudorBurne,K.C.S.I.,C.I.E.,  will  preside. 

March  24. — G.  H.  M.  Batten,  formerly  of  the 
Bengal  Civil  Service,  “The  Opium  Question.”  Sir 
John  Strachey,  G.C.S.I.,  C.I.E.,  will  preside. 

April  7. — Dr.  J.  Augustus  Voelcker,  “ The 
Agricultural  Needs  of  India.” 

April  28. — Sir  William  Wedderburn,  Bart., 
“Reorganisation  of  Agricultural  Credit  in  India.” 
May  19. — Jervoise  Athelstane  Baines, 
I.C.S.,  Chief  Census  Commissioner  for  India,  “ The 
Indian  Census  of  1891.”  Sir  Charles  Bernard, 
K.C.S.I.,  will  preside. 
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Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

March  29.— E.  Roscoe  Mullins,  “The Deco- 
rative Uses  of  Sculpture.”  Alfred  Gilbert, 
A. R.  A.,  will  preside. 

April  12.  — C.  Purdon  Clarke,  C.I.E., 
“ English  Brocades  and  Figured  Silks.”  The  Lord 
Masham  will  preside. 

May  17. — George  J.  Robinson,  “Decorative 
Plaster  Work”  (II.).  J.  Hungerford  Pollen 
will  preside. 

May  31.— William  De  Morgan,  “ Lustre 
Ware.” 

There  will  be  no  meeting  on  March  8,  as 
previously  announced.  This  will  be  replaced 
by  a meeting  on  May  31. 


Cantor  Lectures. 

Monday  evenings,  at  Eight  o’clock  : — 
Prof.  William  Robinson,  M.E.,  Assoc- 
M.Inst.C.E.,  “The  Uses  of  Petroleum  in 
Prime  Movers.”  Four  Lectures. 

Lecture  I.— February  29. — Properties  and 
Uses  of  Petroleum  in  Prime  -Movers. — Oil  testing — 
Specific  gravity,  flashing  point,  composition — Ex- 
pansion— Distillation — Vaporisation  of  oils — Spray- 
making and  carburetting  devices  in  modern  oil- 
engines— Pressure  of  petroleum  vapours  at  different 
temperatures — Behaviour  of  different  kinds  of  oil  in 
engine  cylinder — Other  properties  of  petroleum  as 
heating  and  working  agent. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Feb.  29... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lecture.)  Prof. 
William  Robinson,  “The  Uses  of  Petroleum  in 
Prime  Movers.”  (Lecture  I.) 

Farmer’s  Club,  Salisbury- square  Hotel,  Fleet-street, 
E.C.,  4 p.m.  Prof.  Axe,  “Abortion  in  the  Live 
Stock  of  the  Farm.” 

Surveyors,  12,  Great  George-street,  S.W.,  8 p.m. 
Discussion  on  Mr.  J.  W.  Grover’s  paper,  “An 
Explanation  of  the  London  Water  Question.” 
Royal  Scottish  Society  of  Arts,  George-street,  Edin- 
burgh, 8 p.m.  x.  Mr.  John  Foggie,  “ The  Analytical 
Aspect  of  Ventilation  by  the  Propulsion  and  Ex- 
traction Systems,  in  relation  to  Organic  Matter 
and  Micro-Organisms  in  the  Air.”  2.  Mr.  William 
Key,  “ The  Ventilation  of  Buildings  mechanically 
by  Propulsion,  with  Screened,  Washed,  and 
Warmed  Air,  without  Draughts.” 

Actuaries,  Staple-inn-hall,  Holborn,  7 p.m. 

Medical,  11,  Chandos-street,  W.,  8^  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m. 
Mr.  Israel  Gollancz,  “ The  Saga  of  Hamlet.” 
Tuesday,  March  1... Royal  Institution,  Albemarle-street, 
3 p.m.  W.,  Prof.  Victor  Horsley,  “ The  Brain.” 
(Lecture  VII.) 


Central  Chamber  of  Agriculture  (at  the  House  of 
the  Society  of  Arts),  xi  a.m. 

Medical  and  Chirurgical,  20,  Hanover-square,  W., 
p.m.  Annual  Meeting. 

Civil  Engineers,  25,  Great  George  - street,  S.W., 

8 p.m.  Discussion  on  papers  by  (1)  Mr.  W.  T. 
Douglass,  “ The  Bishop  Rock  Lighthouses ; ” (2) 
Mr.  David  C.  Salmond,  “The  Illumination  by  | 
Gas  of  Tory  Island  Lighthouse,  Co.  Donegal.” 

Pathological,  20,  Hanover-square,  W.,  8£  p.m. 

Biblical  Archaeology,  9,  Conduit-street,  W.,  8 p m. 

Zoological,  3,  Hanover-square,  W,  p.m. 

Wednesday,  March  2. ..SOCIETY  OF  ARTS,  John-street,  j 
Adelphi,  W.C.,  8 p.m.  Prof.  Vivian  B.  Lewes,,  j 
“Spontaneous  Ignition  of  Coal,  and  its  Pre- 
vention.” 

Entomological,  11,  Chandos-street,  W.,  7 p.m. 

Archaelogical  Association,  32,  Sackville-street,  W.,  f 
8 p.m. 

Obstetrical,  20,  Hanover-square,  W.  8 p.m. 

Civil  and  Mechanical  Engineers,  7,  Westminster- 
chambers,  S.W.,  7 p.m.  Mr.  R.  J.  Friswell, 
“Some  Practical  Notes  on  the  Water  Supply  of 
Boilers.” 

Thursday,  March  3 ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,42p.m.  (Indian  Section.)  Surgeon- 
General  Sir  William  James  Moore,  K.C.I.E., 

“ Indian  Sanitation  and  the  International  Con- 
gress of  Hygiene.” 

Royal,  Burlington -house,  W.,  4^  p.m. 

Antiquaries,  Burlington-house,  W.,  8&  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Mir. 
A.  D.  Michael,  “Variations  in  the  Internal 
Anatomy  of  the  Gamasina."  2.  Mr.  Allan  Swan, 

“ Vitality  of  Spores  of  Bacillus.” 

Chemical,  Burlington-house,  W.,  8 p.m. 

London  Institution,  Finsbury-circus.  E.C.,  7 p.m.  Dr. 
A.  C.  Mackenzie,  “Orchestral  Music  in  the  16th 
Century. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Prof.  W.  P.  Ker,  “ The  Progress  of  Romance  in 
Middle  Ages.  (Lecture  I.) 

Archaeological  Institution,  Oxford-mansion,  Oxford- 
street,  W.,  4 p.m. 

Friday,  March  4 ...  United  Service  Inst.,  WhitehalT- 
yard,  3 p.m.  Lieut.  F.  J.  Davis,  “The  Employ- 
meut  of  Photography  in  Reconnaisance.” 

Royal  Institution,  Albemarle-street,  WM  8 p.m. 
(Weekly  Meeting,  9 p.m.)  Prof.  L.  C.  Miall,  “ The 
Suface  Film  of  Water,  and  its  Relation  to  the  Life 
of  Plants  and  Animals.” 

Geologists’  Association,  University  College,  W.C., 

8 p.m. 

Philological,  University  College,  W.C.,  8 p.m. 

Quekett  Microscopical  Club,  20,  Hanover-square, 
W.C.,  8 p.m. 

Physical,  Science  Schools,  South  Kensington,  S.W., 

5 p.m.  1.  Prof.  S.  P.  Thompson,  “ Modes  of 
Representing  Electromotive  Forces  and  Currents.” 

2.  Prof.  Maurice  Fitzgerald,  “The  Flexure  of 
Long  Pillars  under  their  own  Weight.”  3.  Prof. 
J.  Perry,  “ Choking  Coils.” 

Saturday,  March  5 . .Saturday  Lecture  Society,  Lecture 
Theatre,  South  Kensington  Museum,  S.W.,  3 p.m. 
Prof.’W.  C.  Roberts-Austen,  “Art  Metal -work.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Lord  Rayleigh,  “ Matter  : at  Rest  and  in  Motion.” 
(Lecture  IV.) 


The  Telegraphic  Address  of  the  Society  of  Arts , 
and  of  the  Royal  Commission  for  the  Chicago 
Exhibition , u “ Praxiteles , London .” 
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A ll  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi,  London,  IV.C. 


Notices. 

♦ 

CANTOR  LECTURES. 

The  first  lecture  of  the  course,  on  “The 
Uses  of  Petroleum  in  Prime  Movers,”  was 
delivered  on  Monday  evening,  29th  ult.,  by 
Prof.  William  Robinson.  The  lectures  will 
be  printed  in  the  Journal  during  the  summer 
recess. 


Chicago  Exhibition,  1893. 

♦ 

MEETING  OF  THE  ROYAL  COM- 
MISSION. 

A meeting  of  the  Royal  Commission  was 
held  on  Wednesday,  2nd  inst.  Present : The 
Attorney  - General,  M.P.,  Chairman  of  the 
Commission,  in  the  chair;  Sir  Frederick  Abel, 
K.C.B.,  D.C.L.,  F.R.S.,  Sir  George  Birdwood, 
K.C.I.E.,  C.S.I.,  LL.D.,  M.D.,  Sir  Frederick 
Bramwell,  Bart.,  D.C.L.,  F.R.S.,  Major-Gen. 
Sir  Owen  Tudor  Burne,  K.C.S.I.,  C.I.E.,  B. 
Francis  Cobb,  Prof.  James  Dewar,  M.A., 
F.R.S.,  Sir  James  N.  Douglass,  F.R.S.,  James 
Dredge,  Sir  Douglas  Galton,  K.C.B.,  D.C.L., 
F.R.S.,  C.  Malcolm  Kennedy,  C.B.,  Professor 
W.  C.  Roberts-Austen,  C.B.,  F.R.S.,  with  Sir 
Henry  Trueman  Wood,  Secretary  of  the  Com- 
mission. 

COMMITTEE  ON  AGRICULTURE. 

A meeting  of  the  Agriculture  and  Food 
Products  Committee  of  the  Royal  Commission 
for  the  Chicago  Exhibition  of  1893  was  held 
on  Monday,  29th  ult.,  at  12,  Hanover-square. 
Present : — Earl  of  Feversham,  President  of 
the  Royal  Agricultural  Society,  in  the  chair ; 
R.  Bannister,  James  Bell,  D.Sc.,  C.B.,  F.R.S  , 
J.  Bowen-Jones,  W.  Burdett  Coutts,  M.P., 
Earl  Cathcart,  Earl  of  Coventry,  Alfred  Darby, 
Walter  Gilbey,  John  Gilmour,  Captain  Heaton, 
Lieut. -General  Michael,  C.S.I.,  Ralph  Palmer, 
Albert  Pell,  G.  H.  Sanday,  John  Thornton, 
Dr.  J.  Augustus  Voelcker,  and  Ernest  Clarke, 
Honorary  Secretary  of  the  Committee. 


LADIES'  COMMITTEE. 

A meeting  of  the  Committee  of  Ladies  for 
the  Women’s  Work  Section  of  the  Chicago 
Exhibition  was  held  on  Wednesday  after- 
noon, 2nd  inst.  Present: — H.R.H.  Princess 
Christian,  President  of  the  Committee  ; the 
Marchioness  ot  Salisbury,  the  Countess  of 
Aberdeen,  Lady  Agnes  Burne,  Lady  Egerton 
of  Tatton,  Lady  Knutsford,  Lady  Galton, 
Lady  Jeune,  Lady  Roberts,  Mrs.  Tyssen 
Amherst,  Mrs.  Bedford  Fenwick,  Mrs.  David 
Carmichael,  Mrs.  Priestley,  Mrs.  Roberts- 
Austen,  Miss  Forsyth,  Miss  Emily  Shaw- 
Lefevre,  Miss  Webster,  and  Miss  Fay  Lan- 
kester,  Secretary  of  the  Committee.  The 
following  members  of  the  Royal  Commission 
also  attended: — The  Attorney-General,  M.P. 
(Chairman  of  the  Commission),  Sir  Frederick 
Abel,  K.C.B.,Sir  George  Birdwood,  K.C.I.E., 
Major  - General  Sir  Owen  Tudor  Burne, 
K.C.S.I.,  and  Sir  Douglas  Galton,  K.C.B., 
with  Sir  Henry  Trueman  Wood,  Secretary  of 
the  Commission. 

COMMISSION  FOR  BERMUDA. 

The  Governor  of  Bermuda  has  informed  the 
Secretary  of  the  Royal  Commission  that  the 
Colonial  Legislature  have  made  a grant  to 
provide  for  the  representation  of  the  Colony  at 
the  Exhibition,  and  that  a Commission  has 
been  appointed  for  the  purpose  of  making  the 
preliminary  arrangements. 


APPLICATIONS  FOR  SPACE  IN 
THE  BRITISH  SECTION. 

Applications  must  be  made  upon  forms  to 
be  obtained  from  the  Secretary  of  the  Com- 
mission at  their  offices,  Society  of  Arts,  John- 
street,  Adelphi,  London,  W.C.  They  must 
be  sent  in,  properly  filled  up,  and  addressed 
to  the  Secretary,  as  above.  Applications  can 
now  only  be  received  subject  to  space  being 
available. 


Proceedings  of  the  Society. 


APPLIED  ART  SECTION. 

Tuesday,  February  23rd,  1892  ; Sir  Philip 
Cunliffe-Owen,  K.C.B.,  K.C.M.G.,  C.I.E., 
in  the  chair. 

The  paper  read  was — 
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ARTISTIC  TREATMENT  OF  JEWEL 
AND  ADDRESS  CASKETS. 

By  J.  William  Tonks. 

The  subject  I have  chosen  for  this  evening 
has  been  invested  from  the  earliest  times  with 
an  atmosphere  of  poetry  and  romance.  It  is 
a central  element  of  one  of  the  most  interest- 
ing Greek  myths ; it  furnishes  a principal 
scene  in  one  of  Shakespeare’s  finest  dramas, 
and  it  has  in  all  ages  been  adopted  as  an  apt 
and  suggestive  symbol.  Thus  an  old  poet 
exclaims  : — 

“ O ignorant  poor  man!  What  dost  thou  bear 
Locked  up  within  the  casket  of  thy  breast  ? 

What  jewels  and  what  riches  hast  thou  there 
What  heavenly  treasure  in  so  weak  a chest  ? ” 

It  is  more  significant  that  in  the  most  ancient 
literature  to  which  we  have  access,  a casket, 
a box,  an  ark,  contained  the  most  sacred 
religious  symbols,  while  its  golden  summit  re- 
flected the  messages  of  mercy  from  the  Most 
High.  We  are  told  that  Bezaleel  (Exodus 
xxxvii.  i.  9.,  revised  version),  the  earliest  gold- 
smith whose  name  has  come  down  to  us  on  the 
tide  of  history,  made  an  oblong  box,  whose 
proportions  were  strikingly  similar  to  those 
adopted  for  caskets  in  the  best  periods  (2^  by 
1 J by  Ii)f  for  the  purpose  of  containing  sacred 
symbols.  The  box  itself  was  of  acacia  wood, 
this  material  being  of  an  enduring  character  ; 
and  this  body  was  lined  and  covered  with  gold. 
A crown,  or  raised  moulding  of  gold,  was  placed 
along  the  upper  edge.  Then  four  rings  of 
gold  were  fixed  on  the  lower  sides  or  literally 
“ ribs  ” of  it,  through  which  were  placed  two 
thin  poles  or  staves,  also  covered  with  gold, 
and  by  means  of  which  it  was  carried  about 
after  the  manner  of  a palanquin.  The  box 
was  covered  with  a dome  or  “ mercy-seat  ” of 
gold,  so  made  that  it  could  attract  light  and 
focus  its  effulgence  to  the  spectator.  At  each 
side  were  mystic,  winged  figures  of  cherubim, 
of  beaten  work  in  gold,  facing  each  other,  and 
with  wings  stretched  on  high  towards  each 
other,  in  striking  resemblance  to  the  style 
adopted  in  portraying  winged  figures  in  the 
most  ancient  Egyptian  hieroglyphs. 

This  description  is  of  importance,  not  only  as 
marking  a high  degree  of  artistic  achievement, 
but  as  also  affording  a kind  of  model  upon 
which  works  of  this  kind  in  various  countries 
have  afterwards  been  constructed.  It  derives 
additional  interest  from  its  close  relation  to 
early  Egyptian  forms,  and  which  to  some 
extent  it  aids  in  explaining.  In  the  magni- 
ficent series  of  illustrations  prepared  under  the 
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direction  of  Champollion  lejeune,  during  the 
invasion  of  Egypt  by  Napoleon  I.,  there  is  a 
remarkable  drawing  which  I have  roughly 
figured.  It  represents  a box  of  ancient  cha- 
racter, having  a rim  or  moulding,  the  form 
observing  the  proportion  of  2\ by  i£,  and  having 
in  centre  of  body  two  open  eyes,  probably  re- 
presenting the  unsleeping  watchfulness  of  the 
Almighty.  This  box,  curiously  enough,  has 
two  poles  or  staves,  and  these  proceed  from 
the  ribs,  in  fact  they  partly  complete  the  form 
of  a highly  conventional  lion.  The  lion,  as 
suggestive  of  power,  is  evidently  symbolic. 
Another  singular  figure,  also  from  Champol- 
lion, is  an  ensign,  apparently  formed  of  a 
sloping  side  box,  with  an  animal,  perhaps  a 
fox,  seated  on  top.  I fear  this  is  attributable 
to  a much  later  period,  as  there  is  in  the  South 
Kensington  Museum  a wooden  box  very  similar 
in  shape,  but  without  any  figure  surmounting  it, 
and  which  may  be  either  a casket,  or  a ohasse — 
a depository  of  the  relics  or  ashes  of  the  dead. 

Coming  from  Egypt  to  Greece,  a true 
historic  transition,  we  first  begin  to  find  the 
jewel  casket.  This  was  called  by  the  Greeks 
and  Latins  “pyxis,”  probably  because  origin- 
ally made  of  box-wood,  and  in  it  they  placed 
and  kept  for  safety  their  parures  or  jewels. 
The  simple  box-wood  caskets,  quite  adequate 
in  those  early  days,  are  often  figured  upon  the 
exquisite  vases  that  have  come  down  to  us.  I 
have  here  enlarged  two  specimens  from  vases 
in  the  famous  Englefield  collection.  They  are 
oblong,  simple  in  form,  consistent  with  their 
use,  and  with  the  purpose  they  were  designed 
to  serve,  the  decoration  being  always  in  con- 
ventional and  geometric  bands.  The  propor- 
tion usually  adopted  is  still  that  of  the  sacred 
box  or  ark  of  the  Israelites,  2 \ by  i£  by  i£.  I 
know  but  of  one  example  in  the  cubic  form, 
but  that  again  illustrates  the  principle.  It  is 
that  of  the  statue  of  Venus  rising  from  the  sea, 
in  the  Chigi  palace.  The  goddess  has  one  of 
these  oblong  caskets  at  her  feet,  thus  suffi- 
ciently indicating  their  use  and  the  devotion  of 
their  contents  to  the  adornment  and  service  of 
beauty. 

It  is  a singular  and  suggestive  fact  that  in 
the  Greek  mythology,  a box  or  casket  is 
intimately  related  to  the  first  mortal  woman 
who  was  created.  Prometheus,  one  of  the 
earliest  mortals,  whose  name  has  ever  since 
been  held  as  the  synonym  of  Genius,  exceeded 
all  others,  we  are  told,  in  ability  and  artifice, 
so  much  so  that  he  was  able,  at  a famous 
sacrifice,  to  deceive  even  Jupiter,  the  chief  of 
the  immortal  gods.  To  punish  him  and  his 
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fellows,  Jove  is  said  to  have  taken  fire  away 
from  the  earth.  But,  assisted  by  Minerva,  the 
goddess  of  Wisdom,  the  undaunted  Prome- 
theus climbed  the  heavens,  and  stealing  fire 
from  the  chariot  of  the  Sun,  brought  it  down 
with  him  to  the  earth.  The  father  of  gods  and 
men,  enraged  at  such  audacity,  ordered  Vulcan 
to  make  a woman  of  clay,  and,  after  giving  her 
life,  to  send  her  to  Prometheus,  with  a casket 
of  costly  presents  from  the  gods.  As  soon  as 
she  was  endowed  with  life,  all  the  gods  and 
goddesses  of  Olympus  vied  with  each  other  in 
presenting  her  with  gifts.  Beauty  and  the  art 
of  enrapturing  the  children  of  men  she  received 
from  Venus,  and  from  the  Graces  all  their 
captivating  charms.  Apollo  taught  her  to  sing 
divinely,  Mercury  gave  to  her  the  most  per- 
suasive eloquence  of  a woman’s  tongue,  and 
Minerva  blest  her  with  a wise  discretion. 
Hence  she  was  called  Pandora,  from  Greek 
words  signifying  “ all-gifted.”  But  Jupiter 
himself  presented  her  with  a last  and  fatal 
gift.  It  was  a casket  filled  with  innumerable 
ills,  which  she  was  desired  to  offer  to  the 
mortal  who  espoused  her.  Mercury  himself 
conducted  this  lovely  creation  to  Prometheus, 
clad  in  all  her  charms.  The  wary  and  sagacious 
mortal,  whether  from  the  lofty  disdain  born 
at  times  of  highest  genius,  or  from  a cool 
judgment  which  led  him  to  suspect  that  there 
was  danger  in  the  all  too  glorious  vision,  to 
the  surprise  and  anger  of  the  immortals, 
declined  the  proffered  bliss.  Unfortunately 
for  poor  humanity,  Prometheus  had  a brother, 
Epimetheus,  less  wary,  or  more  sensible  to 
female  charms,  who  was  entranced  by  the 
beauty  of  the  heaven-descended  maiden,  and 
immediately  rushed  into  her  arms.  He  married 
her,  received  the  box,  opened  it  in  haste,  when 
there  issued  from  it  a multitude  of  evils  and 
distempers,  which  speedily  dispersed  them- 
selves over  all  the  earth,  and  which  have  not 
since  ceased  to  afflict  mankind.  He  shut  the 
casket  again  in  haste  ; but  nearly  all  were 
gone.  Hope  alone,  which  Jove  had  com- 
passionately enclosed  in  this  unhappy  gift, 
had  not  time  to  escape  from  the  box.  Hope, 
therefore,  remains  as  the  only  consolation  left 
to  unhappy  mortals  amid  all  the  ills  that  flesh 
is  heir  to. 

This  beautiful  myth  is  so  closely  related  to 
my  subject,  that  I could  not  forbear  recount- 
ing it.  The  curious  may  find  in  it  a singular 
analogy,  with  the  symbolic  allegory  of  the 
origin  of  evil,  given  in  the  most  ancient  portion 
of  the  Hebrew  Scriptures.  The  Greek  form  is 
much  later,  is  less  direct,  and  more  poetic  in 


treatment ; but  the  fact  that,  in  Greek  myth, 
Deucalion,  the  grandson  of  Pandora,  is  the 
Noah  of  the  Grecian  Flood,  seems  to  empha- 
size the  conclusion.  It  might  almost  have 
been  thought,  that  as  a casket,  the  dower  of  a 
woman,  was  the  source  of  such  mischief,  it 
would  have  been  a discarded  object.  But  this 
was  not  so.  The  joy-loving  Greek  might 
laugh  at  the  early  perils  of  the  jewel-box,  the 
witty  poet  might  fable  in  veiled  satire  the 
dangers  of  the  female  love  of  ornament,  but 
the  casket,  nevertheless,  grew  richer  and  more 
decorative  age  by  age.  The  wooden  box  was 
overlaid  with  ivory,  silver,  and,  at  last,  gold, 
with  gems  and  other  costly  materials,  treated 
generally  with  panels,  and  in  conventional 
style,  as  seen  on  the  later  Greek  vases.  During 
the  Roman  period,  as  riches  and  luxury  in- 
creased, these  naturally  became  more  elabo- 
rate. Dress  and  ornaments  with  many  became 
the  chief  object  of  attention,  until  a lady’s 
toilet  and  ornaments  became  known  as  mutidus 
muliebriSy  her  world.*  There  came  into  use 
a special  case,  formed  of  some  rich  material, 
called  Dactylotheca , wherein  a large  array  of 
rings  were  kept.f 

It  is  a matter  of  interest  that  one  of  the  first 
gold  caskets  of  which  we  have  a record  has 
relation  to  a remarkable  Roman  custom,  in 
which — contrary  to  the  Greek  legends — the 
sterner  sex  were  concerned.  It  was  a habit  to 
allow  the  beard  to  grow  until  about  the  age  of 
21  ; the  young  man  then  began  to  shave,  and 
the  first  crop  of  beard  was  consecrated  to  some 
god ; the  day  was  held  as  a festival,  and 
presents  were  sent  to  the  young  shaver  by  his 
friends. t Thus,  the  young  Nero,  whose  early 
reign  was  as  promising  as  its  end  was  in- 
famous, consecrated  his  beard  to  Jupiter 
Capitolinus,  enclosing  it  in  a veritable  golden 
casket  ( Jyxidc  aurea ),  the  borders  being  set 
with  pearls. ||  The  melancholy  fact  is,  in  regard 
to  all  these  examples,  doubtless  exhibiting,  in 
a high  degree,  the  art,  as  well  as  the  luxury, 
of  each  successive  period,  that  nothing  now  re- 
mains to  us  but  an  accidental  record.  This 
was,  indeed,  hardly  to  be  expected  in  regard 
to  the  Roman  world.  As  Byron  powerfully 
expresses  it : — 

“ The  Goth,  the  Christian,  time,  war,  flood,  and  fire 
Have  dealt  upon  the  seven-hilled  city’s  pride  ; 

She  saw  her  glories,  star  by  star,  expire, 

And  up  the  steep  barbarian  monarchs  ride, 

Where  the  car  climbed  the  capitol.”* 


• Liv.  xxxiv.,  7.  + Martial  xi.,  60.  % Juvenal,  iii.  187; 

Petron.  29.  II  Suet.  Ner.  12.  i “ Childe  Harold,”  c. 
lxxx.  4, 
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By  the  burning  of  the  Alexandrian  Library, 
even  the  record  of  these  pieces  is  mainly  lost. 
There  were,  indeed,  general  causes,  which 
have  operated  through  long  ages,  and  have 
prevented  our  being  able  to  refer  to  examples 
of  these  far-off  times.  The  very  richness  of 
the  material  has  occasioned  the  loss  of  many 
artistic  treasures  ; the  cupidity,  the  necessity, 
the  repeated  disorders  of  so  long  a course  of 
canturies  have  ensured  their  destruction ; 
while  fashion,  that  goddess  of  change,  whose 
destructive  worship  belongs  to  every  age,  as 
M.  Labarte  remarks,*  has  contributed  even 
more  than  these  combined  causes  to  the 
breaking  up  of  the  finest  specimens  of  the 
goldsmiths’  art.  It  is  only,  therefore,  by  the 
examples  left  us,  in  materials  which  it  would 
hardly  pay  to  disfigure  or  destroy,  that  we 
can  pursue  the  historical  aspect  of  our  subject. 

It  seems  a far  cry  from  the  gold  casket  con- 
taining the  beard  of  Nero,  to  those  enclosing 
mementos  of  martyrs  of  the  Christian  Churchy 
but  such  is  the  irony  of  historic  fate.  The 
custom  arose,  even  in  the  early  times  of 
Christianity,  to  take  out  of  the  catacombs 
memorials  and  even  portions  of  the  remains 
of  martyrs  and  other  saints,  to  enclose  them 
in  boxes  or  other  ornaments,  and  to  wear  them 
as  amulets.  Such  small  holders  were  gene- 
rally worn  on  the  breast,  from  which  they 
receive  their  name  “ encolpia.”  They  were 
mostly  small  rectangular  caskets  of  precious 
metals  or  of  common  materials,  ornamented 
with  the  emblems  of  the  Saviour  or  with  Biblical 
illustrations.  Two  golden  encolpia  of  this 
kind  were  found,  in  the  16th  century,  in  the 
grottos  of  the  Vatican.  The  simplest  holders 
of  such  relics  are  the  numerously-occurring 
caskets  and  round  boxes  of  ivory,  adorned 
with  ornaments  or  with  reliefs,  also  caskets  of 
fine  kinds  of  wood,  or  such  as  are  covered  with 
embroidery  and  enamels.  Perhaps  the  most 
valuable — at  any  rate,  the  most  significantly 
artistic  work  of  this  kind — is  an  antique  onyx 
vessel,  with  a relief  picture  in  the  style  of 
Greek  art,  in  the  treasury  of  the  Abbey 
Church  of  St.  Maurice  in  Wallis,  and  which, 
according  to  tradition,  was  a present  of 
Charlemagne. 

Here  let  me  say  a word  in  reference  to  our 
National  Art  Museum.  I have  had  the 
advantage  of  seeing  most  of  the  collections 
in  Europe,  north  of  the  Alps,  and  am  free  to 
say  that,  as  a typical  collection  of  caskets, 
coffers,  and  marriage  chests  or  casoni,  the 
South  Kensington  examples  stand  first.  I do 
not  refer  to  what  are  called  cabinets,  in  which, 


so  far  as  value  and  variety  are  concerned,  the 
Green  Vaults  at  Dresden  must  carry  off  the 
palm.  But  I am  forced  to  agree  here  also 
with  M.  Labarte,  in  his  opinion  that  many  of 
these  pseudo-architectural  productions  are, 
after  all,  but  elaborate  artistic  follies.  For  art, 
value,  and  guidance,  I think  we  have  reason  to 
be  satisfied  with  our  own  national  collection  ; 
and  I am  happy  to  be  able  to  refer  to  some  of 
them,  which  have  been  kindly  lent  for  the 
occasion. 

One  of  the  most  interesting  examples  is  an 
ivory  carved  box  (10-66),  with  silver  frame  and 
mountings  of  decided  Byzantine  character, 
believed,  with  good  reason,  to  be  the  work  of  the 
joth  or  1 1 th  century.  It  is  oblong  in  form,  with 
feet,  and  a lid  resembling  a penthouse  roof  in 
character,  and  the  body  following  the  Mosaic 
proportion  generally,  2\  by  by  i£.  The 
surface  is  in  bas-relief,  almost  fiat,  but  the 
ground  is  cut  down  very  deeply  ; thus  giving 
an  effect  of  unusual  boldness  and  force. 

The  only  pieces  which  came  near  to  the 
nature  of  caskets,  produced  about  this  time  in 
Western  Europe,  were  oblong  shrines  or  really 
boxes,  having  pointed  gable  lids  similar  to  the 
roofs  of  the  ecclesiastical  buildings  of  the 
period,  and  made  to  contain  what  were  held 
to  be  the  most  precious  treasures  of  the 
Church.  These  were  the  reputed  relics  of  the 
greatest  saints  of  old,  and  hence  the  name 
chasse  was  given  to  the  smaller  boxes,  while 
the  term  shrine  was  retained  for  the  larger 
ones.  One  of  the  earliest  and  finest  of  these 
is  the  “Shrine  of  the  Magi,”  in  Cologne 
Cathedral,  which  dates  from  the  nth  century. 
The  front  is  surrounded  by  a border  of  gold, 
decorated  alternately  with  precious  stones,  en 
cabochon , and  enamelled  ornaments  in  gold 
filigree.  A series  of  arches  decorating  the 
sides  are  each  cut  out  of  a single  plate  of 
metal,  decorated  with  champ -le ve  enamels. 
A very  fine  enamelled  shrine  of  the  12th  cen- 
tury, in  the  Soltykoff  collection,  with  subjects 
representing  the  entombment  and  the  resurrec- 
tion, deserves  mention ; while  a beautiful 
enamelled  chasse  of  the  same  period  in  the 
British  Museum,  the  subjects  represented 
being  the  Virgin  and  Child,  with  apostles; 
should  be  examined,  as  a remarkable  specimen 
of  the  time. 

I am  fortunate  in  being  able  to  show  one  of 
these  religious  caskets  (7945-62).  The  shape 
is  the  usual  one,  with  a high  ridge  roof,  the 
enamels  are  on  copper,  and  the  figures  are  of 


* “ Arts  of  the  Middle  Ages,”  c.  vii. 
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the  usual  treatment,  though  it  is  difficult  to  fix 
the  date  of  its  execution. 

We  are  now  approaching  a time  when  the 
secular  casket,  as  such,  began  to  appear.  The 
j dower  of  a lady  of  the  Middle  Ages  was  often 
enclosed  in  two  boxes  of  very  different  sizes. 
One  was  large,  of  bold  and  often  beautiful 
proportions  and  called  casone  in  Italy,  bahut 
in  France,  and  chest  in  England.  These  con- 
tained the  dresses  and  larger  valuables  of  the 
lady’s  wardrobe.  The  smaller  box,  called 
coffret  in  France  and  casket  in  England,  held 
her  jewels,  money,  and  treasures  which  lay  in 
small  compass.  This  is  illustrated  in  the 
I words  of  Shakespeare,  “ I have  writ  my  letters, 
casketed  my  treasure,  and  given  orders  for  our 
horses.”  These  caskets  were  often  of  wood  or 
| ivory,  charmingly  carved,  of  wood  covered  with 
gold,  silver,  or  brass ; wood  with  decorated 
leather,  at  times  silver  and  gold,  lastly,  of  iron 
or  steel. 

A carved  oblong  box  of  maple  wood  ( 1 1 67-64), 

I with  severe  Gothic  arches  and  panels,  boldly 
I cut,  marks  a transition  period.  It  is  said  to  be 
I German  work,  probably  of  the  14th  century, 
i and  is  so  ecclesiastical  in  spirit  that  it  is 
j difficult  to  say  if  it  was  originally  a lady’s 
casket,  or  an  ar moire,  a name  given  in  France 
to  treasure  boxes  of  the  church.  Another 
casket  (176-66),  with  panels  of  bone  of  shape 
well-defined  and  boldly  divided,  is  carved  with 
events  from  the  life  of  the  Virgin,  also  Gothic 
in  panels  and  arches,  but  the  style  is  more 
jfree,  and  the  box  is  more  clearly  intended  for 
a lady’s  jewels.  The  date  is  about  the  15th 
century.  Another  casket,  Italian,  of  the  same 
date,  is  one  of  the  treasures  of  South  Kensing- 
ton Museum  (706-1884).  It  was  purchased  from 
j the  Castellani  collection  at  a cost  of  some  ^500, 
is  of  silver,  parcel  gilt,  with  sloping  lid,  oblong 
in  general  form,  with  four  small  feet ; its  chief 
I glories  being  a series  of  quatrefoil  plaques  in 
translucent  enamels,  upon  figure  groups  em- 
I bossed  in  low  relief,  and  the  details  afterwards 
[engraved  after  the  method  described  by 
Cellini*.  The  subjects  are  scenes  in  the  life 
I of  the  Saviour,  of  the  Virgin  Mary,  and  Saints. 

I These  enamels,  which  give  so  much  value  to 
j this  piece,  have  lately  been  reproduced  as  to 
j their  essential  character  by  Falize,  of  Paris. 

Let  us  now  turn  to  another  type  of  box,  less 
ambitious  and  costly,  but,  withal,  marked  with 
| much  feeling  and  style.  It  is  of  wood  covered 
with  leather  (2180-55),  cu^r  bouilli,  is  oblong 
in  shape,  enriched  with  incised  patterns  in  low 


relief,  a leading  shield  of  arms,  and  Latin  and 
Italian  inscriptions  ; the  date  is  given  as 
1490.  There  is  also  a larger  cojfret , leather- 
covered  (898-1877),  decorated  with  Scripture 
and  hunting  subjects,  which  is  interesting,  and 
deserves  examination. 

There  is  a curious  casket  (2168-55),  stated  to 
be  of  the  14th  century,  but  which  cannot,  I 
think,  be  much  earlier  than  the  period  at  which 
we  have  arrived.  It  is  oblong,  of  wood,  covered 
with  stamped  and  gilt  brass  work,  having 
rosettes,  heads  of  queens,  and  sphinxes,  in  alter- 
nation, showing  much  effect  and  colour,  the 
surface  being  varied  and  rich.  It  is  bound  with 
twisted  brass  bands  and  clamped,  so  that  the 
necessary  strength  is  not  lost  sight  of  in  the 
search  for  decorative  beauty. 

We  now  come  to  the  iron  age  in  caskets  — 
the  time  when  it  was  requisite  to  take  more 
precautions  than  formerly  against  theft  and 
violence.  This  iron  age  may,  indeed,  pro- 
bably have  begun  at  a much  earlier  period 
than  the  authentic  examples  left  us  would 
indicate.  They  were  also  used,  as  we  learn, 
by  nobles  and  knights,  no  less  than  by  the 
fairer  sex.  M.  Viollet  le  Due  informs  us* — 
“ During  their  journeys  ladies  carried  them 
with  them,  and  kept  their  jewellery  in  them. 
In  the  country,  in  distant  expeditions,  the 
nobles  and  knights,  besides  the  trunks  which 
contained  their  effects,  took  these  caskets, 
which  were  confided  to  the  charge  of  the 
squire,  and  contained  money,  jewels,  and 
sometimes  even  title  deeds  ; for  it  was  no 
unusual  thing,  even  up  to  the  13th  century, 
to  carry  about  with  one  family  papers  and 
important  deeds.” 

While,  then,  the  richly  carved  ivory  box,  the 
jewelled  and  enamelled  casket,  were  most 
appropriate  for  fixed  positions  in  the  hall  or 
castle,  the  iron  casket,  with  its  strength  and 
elaborate  lock,  was  more  suitable  for  travel 
and  dangerous  service.  There  is  a typical  one 
in  South  Kensington  Museum,  which  combines 
strength  with  beauty  (87-65).  It  is  of  iron, 
oblong,  having  an  elaborate  lock  on  lid,  and 
was  made  in  Augsburg  about  A.D.  1530.  The 
form  is  excellent,  having  a raised  moulding  on 
lid  to  protect  the  lock-plate,  with  gilt  metal 
corner  pieces,  while  the  general  surface  is 
finely  engraved  with  winged  unicorns  and 
arabesques.  There  are  great  numbers  of 
these  iron  caskets,  of  uncertain  dates,  in 
museums.  Messrs.  Hardman,  of  Birmingham, 
exhibited  one  in  1862,  of  which  I have  an 
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illustration.  It  had  an  arch  top,  with  handle 
on  lid,  was  appropriately  decorated  with  rose- 
sprays,  and  parcel  gilt. . But  Messrs.  Chubb 
have  probably  come  nearest  to  the  mediaeval 
idea,  with  their  drawing-room  safes  opened  by 
golden  keys. 

From  iron  we  pass  to  bronze.  There  is  a 
charming  little  box  (2084-55),  bronze  gilt, 
arched  at  top,  and  handle  as  last  described, 
with  arabesque  ornament  in  relief,  and  the 
legend  of  Orpheus  given  in  panels,  which  leads 
us  to  less  troublesome  days.  To  show  how 
long  the  strong  box  idea  lasts,  however,  there 
is  an  interesting  example  of  Dutch  18th  cen- 
tury work  (1130-1864).  It  has  a curved  lid, 
strong  lock,  hinges,  framework,  and  angle- 
plates  in  brass  open  work,  the  panels,  how- 
ever, being  much  contrasted  by  being  made  in 
cane  wicker  plaiting. 

There  is  also  a very  fine  and  characteristic 
box,  English,  of  the  17th  century  (619-1890), 
which  I should  not  omit  to  refer  to.  It  is  large, 
oblong,  with  lock  and  handle  at  top,  is  of  wood, 
covered  with  brass  rejousse  work,  roses,  tulips, 
and  trefoils,  bound  with  iron,  and  studded  with 
nails,  the  whole  surface  work  being  artistic 
and  appropriate. 

We  will  now  take  a step  southward,  and 
regard  for  a few  moments  the  Italian  marriage 
caskets  of  the  Middle  Ages.  These  caskets 
are  of  wood,  ornamented  with  pounced  pat- 
terns, and  covered  with  most  minute  and 
beautiful  subjects,  figures,  foliage,  and  orna- 
ments in  fine  paste  or  stucco,  probably  the  work 
of  Francesco  l’lndaco  or  his  followers.  Of  these 
works  in  gesso-duro,  South  Kensington  has  a 
series,  and  the  one  I have  noted  is  a typical 
example  (110-1887).  It  is  oblong,  with  sloping 
lid,  the  panels  having  raised  figures,  in  pro- 
cessional groups.  Gifts,  music,  &c.,  probably 
marriage  offerings,  are  shown  on  the  lid, 
shields  of  arms  in  positions  of  vantage.  The 
gesso-duro  is  white  upon  blue  and  gilt  grounds, 
and  the  legend,  Omnia  vincit  amor,  is  shown 
on  a painted  riband  on  the  centre  panel  of  lid. 
While  referring  to  Italy,  it  may  be  well  to 
observe  that  the  motive  of  the  wood  casket, 
richly  carved,  gilt,  painted  in  imitation  of 
enamels,  and  of  massive,  oblong  form,  has 
been  retained  until  the  present  day.  A fine 
example  of  this  is  the  jewel  casket  of  the  late 
Cardinal  Antonelli,  exhibited  in  1862,  and  of 
which  1 have  an  illustration.  It  was  executed 
by  Fiorentini,  of  Rome ; at  the  base  are  lion 
supports,  and  the  four  great  prophets  ; at  the 
angles  are  figures  of  the  twelve  apostles,  each 
corner  has  a statuette  of  one  of  the  evangelists. 


Allegorical  figures  adorn  the  panels,  the  centre 
one  containingthe  Cardinal’s  arms  andinsignia. 
The  rich  foliage  of  the  cover  is  in  open  carved 
work,  over  which  is  a seated  figure  of  religion 
on  a lion-headed  throne,  and  holding  the  keys 
of  S.  Peter. 

We  are  told  of  the  immense  number  of 
caskets  of  great  value  and  beauty,  produced 
by  the  Limoges  enamellers  as  early  as  the 
nth,  12th,  and  13th  centuries.  I have  before 
referred  to  the  ecclesiastical  ones,  but  for  the  lay 
caskets  I fear  we  must  go  to  a later  period.  The 
example  from  South  Kensington,  of  uncertain 
date,  illustrates  the  style  (i440-’55).  It  is  ob- 
long, ebony  and  gold,  with  five  enamel  painted 
plaques,  of  the  modern  Limoges  type,  which  I 
need  not  further  describe.  The  charming  little 
silver  box,  of  classic  type,  lent  me  by  Mr. 
Camden  Piercy,  has  a series  of  enamelled 
panels  of  Roman  subjects,  probably  of  a not  ; 
much  later  period  ; while  a silver  open-work 
box,  from  the  same  collection,  may  carry  us  to  j 
the  1 8th  century.  We  then  come  to  the  time 
of  the  Battersea  enamels.  Caskets,  painted  in 
delicate  colours,  with  views,  flowers,  fruit,  and 
foliage,  are  not  infrequent  in  collections  of 
this  ware. 

A notice  of  caskets  would  be  seriously  in- 
complete did  it  not  refer  to  the  famous  ivory 
and  metal  workers  of  the  far  East.  Arabia, 
Persia,  and  India  have  been  so  long  famed  for  1 
their  productions,  that  there  must  be  many  of  | 
the  highest  lessons  to  be  gained  by  a study  of 
what  the  wrecks  of  time  have  left  us.  Firstly,  | 
the  Arabic  motive  seems  quite  different  from 
the  European.  The  box  is  of  metal,  damas-  j 
cened ; it  is  quadrilateral  in  plan,  with  sides 
sloping  towards  the  top  and  sloping  lid,  the  I 
feet  being  in  line  with  the  box.  Avery  precious  1 
example  is  at  South  Kensington  (459-1873).  It  | 
is  in  brass,  covered  with  silver  plates,  chased  I 
with  foliage,  birds,  and  human-headed  lions,  1 
inlaid  with  gold,  also  with  geometric  designs  I 
and  Arabic  inscriptions,  carried  out  in  superb 
style  and  finish.  It  has  silver  chains  to 
support  the  lid  when  open,  and  Mr.  Purdon 
Clarke  considers  it  is  Mosuli  work,  perhaps  as  , 
early  as  the  13th  century. 

Modern  Persian  work  reverts  to  the  oblong 
box,  as  a rule.  A box  with  falling  front  and  j 
fittings,  as  a cabinet  (i090-’75),  is  richly 
inlaid  on  wood,  after  the  Persian  manner, 
with  figures,  animals,  and  foliage,  the  materials  ! 
being  vari-coloured  pieces  of  ivory  and  brass 
wire.  A more  ambitious  box,  probably  dating 
from  the  commencement  of  the  present  century, 
and  covered  with  Shiraz  mosaic,  the  lid  being 
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brass,  and  having  a border  pierced  and  en- 
graved with  figures,  and  Persian  inscription,  is 
inlaid  charmingly  with  silver,  and  prominent 
lines  of  border  are  decorated  with  turquoise 
and  garnet. 

I learn  from  my  friend,  Mr.  C.  Purdon 
Clarke,  who  has  given  so  much  study  to 
Oriental  art  industries,  that  the  usual  jewel- 
box  in  India  is  circular,  carved  and  decorated, 
in  which,  also,  perfumes  and  other  toilet  re- 
quisites are  kept.  As  to  the  ancient  Indian 
casket,  one  of  the  best  examples  we  have 
(8495-’63),  and  which  I am  fortunately  able  to 
show,  is  curiously  related,  in  shape  and  charac- 
ter, to  the  ancient  Byzantine  one,  to  which  I 
have  already  referred.  It  is  ivory,  oblong, 
with  pent-house  lid,  and  an  ebony  slab,  which 
is  an  ugly  late  edition.  Like  the  former 
-one,  it  is  constructed  with  bold  ornamental 
divisions,  the  plaques  of  ivory  between  being 
very  boldly  carved  with  grotesque  human 
figures,  curiously  squeezed  into  the  panels. 
The  nails  are  shown  with  commendable  frank- 
ness, and  the  two  caskets  are  well  worth 
studying  together. 

A modern  Cingalese  casket  (38-’68)  is  again, 
with  its  arched  top,  curiously  related  in  shape 
to  the  ancient  Italian  casone.  The  ivory  open- 
work ornament  is,  however,  very  refined  and 
harmonious,  showing  against  the  darker  wood 
back-ground  in  a very  interesting  manner. 
The  carved  monsters  and  foliage  appear  to 
betray  a European  influence,  but  the  treat- 
ment is  all  that  need  be  desired. 

After  roaming  among  historic  records,  and 
reviewing  from  the  fragments  that  remain  to 
us  the  art  work  of  so  many  nations,  it  is  a 
confession  that  one  may  perhaps  make  with 
some  equanimity,  that  the  address  casket, 
strictly  such,  may  be  styled  a feature  pecu- 
liarly English.  After  some  little  research  into 
the  habits  of  the  past,  it  is  noteworthy  that 
history  seems  eloquently  silent  as  to  a custom 
of  presenting  addresses  in  a box  of  some  pre- 
cious material  or  artistic  construction.  I was 
especially  interested,  in  1878,  in  examining  the 
wonderful  collection  of  ancient  art  treasures  in 
the  halls  of  the  Trocadero  at  Paris.  There 
were  many  superb  specimens  of  caskets,  but 
none  that  appeared  specially  designed  to 
enclose  addresses.  We  must  not  forget  the 
wholesale  destruction  of  art  treasures  by  Louis 
XIV.  at  the  latter  part  of  his  long  wars  against 
the  Allies,  nor  the  melting  down  by  Louis 
XVI.  of  the  contents  of  the  treasury  of  St. 
Denis,  which  M.  Philippe  Burty  describes  as  a 
calamity  for  art,  as  great  as  that  of  the  burn- 


ing of  the  Alexandrian  Library  was  for  litera- 
ture. Still  the  fact  remains,  and  it  is  a singular 
one.  As  a member  of  the  Jury  at  Paris,  in 
1889,  I had  special  facilities  for  examining  the 
goldsmiths’  work,  in  what  was  perhaps  the 
finest  Exposition  of  modern  work  the  world  has 
yet  seen.  But  in  that  display  I do  not  re- 
member a single  Continental  example  of  a 
casket  produced  to  receive  an  address.  So 
far,  then,  we  have  a claim  to  believe  that  the 
system  is  of  English  origin. 

The  custom  of  bestowing  the  freedom  of  a 
city  is  of  very  ancient  date,  and  I may  be  ex- 
cused from  giving  details  of  it  here.  This 
freedom,  usually  obtained  by  service,  was 
given  on  a parchment  certificate,  signed  by 
the  chief  magistrate,  and  enclosed,  usually,  in 
a cylindrical  box  of  box-wood,  much  after  the 
style  of  a needle  case,  in  which  it  would  closely 
fit  when  rolled.  But  when  a city  became  rich 
and  powerful,  it  was  in  a position  to  confer 
distinction  upon  men  who  had  deserved  well 
of  their  country,  by  offering  to  them  the  hono- 
rary freedom,  and  enrolling  their  names  on 
the  list  of  its  citizens.  The  occasion  was  one 
of  great  ceremony,  and  it  would  naturally  be 
felt  that  the  ordinary  boxwood  “pyxis  ” would 
be  quite  inadequate  for  the  purpose.  So  a 
more  elaborate  box  was  provided,  which  has 
gradually  developed  into  the  modern  address 
casket.  The  city  of  London  appears  to  have 
set  the  example  in  this  respect ; but  it  is  un- 
fortunate that  its  records  are  so  meagre,  and 
that  early  tabulated  accounts  have  been 
destroyed.  Further  research  may  bring  to 
light  much  important  information,  but  a syste- 
matic statement  in  the  Chamberlain’s  office 
commences  with  the  year  1740.  From  this,  it 
is  clear  that  the  practice  of  giving  the  hono- 
rary freedom  of  the  City  to  eminent  persons 
was  in  full  swing,  as  also  the  custom  of 
enclosing  it  in  a gold  casket.  Thus,  in  1740, 
Vice-Admiral  Vernon  was  presented  with  the 
honorary  freedom  in  a gold  box,  after  the 
victory  of  Portobello.  William,  Duke  of  Cum- 
berland, had  a similar  distinction,  after  the 
defeat  of  the  rebels  in  1745  ; and  William  Pitt, 
afterwards  Earl  of  Chatham,  in  1757,  at  the 
close  of  his  first  short  administration.  The 
Right  Hon.  R.  B.  Legge  was  bracketed  with 
Mr.  Pitt  for  a similar  honour ; and  so  the  list 
goes  on  at  regular  intervals.  In  1767,  Christian, 
King  of  Denmark,  was  singled  out,  on  a visit 
to  this  country  ; and  the  gold  casket  is  noted 
as  having  cost  200  guineas,  a much  larger 
sum,  relatively,  in  those  days  than  it  would  be 
esteemed  now.  Rear-Admiral  Rodney  received 
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a gold  box  from  the  City  in  1780,  on  returning 
from  his  famous  victory ; and,  in  later  days, 
Nelson  and  Wellington  accepted  these  marks 
of  respect  and  admiration  from  the  City.  But 
we  get  from  the  records  the  mere  statement  of 
the  fact,  and  the  money  value  of  the  gold 
caskets,  with  no  description  that  would  enable 
us  to  form  an  idea  of  their  respective  artistic 
merits. 

There  is  one  interesting  fact  in  connection 
with  these  early  address  caskets  which  must 
not  be  omitted  here.  Charles  Dibdin,  the 
famous  song  writer,  was,  at  the  date  at  which 
we  have  arrived,  in  the  vigour  of  his  age,  and 
near  the  summit  of  his  reputation.  We  all 
remember  the  famous  couplet  in  one  of  his 
patriotic  odes, — 

M Our  ships  are  made  of  oak, 

And  hearts  of  oak  our  men.” 

Now,  I must  leave  it  to  the  learned  to  de- 
termine whether,  in  some  one  of  the  1,400 
songs  this  prolific  writer  produced,  the  phrase 
“ hearts  of  oak  ” had  occurred  previous  to  the 
year  1779.  But  in  that  year,  curiously  enough, 
there  was  presented  to  Sir  Augustus  Keppel 
the  first  “ heart  of  oak  ” box,  embellished  with 
gold.  Whether  the  custom  gave  rise  to  the 
song,  or  the  song  to  the  custom,  I have  not 
been  able  to  ascertain.  But  the  custom  be- 
came general,  so  far  as  the  City  of  London 
was  concerned,  and  continued  for  some  sixty 
years.  I have  seen  one  of  these  “heart  of 
oak”  boxes.  It  was  of  a fanciful  rococo 
shape,  about  the  size  of  a club  snuff-box ; in 
fact,  it  was  lined  with  burnished  gold,  and  so 
exactly  fitted  to  close  air-tight,  that  it  would 
well  have  served  the  purpose.  The  wood  was 
of  that  delicate  rich  brown  colour,  finely 
grained,  characteristic  of  the  heart  of  the 
oak,  and  which  does  not  seriously  darken  in 
a century.  The  lid  was  covered  with  richly 
carved  rococo  scrolls,  the  arms  of  the  re- 
cipient in  centre,  and  at  sides  were  military 
trophies  suited  to  the  presentation. 

In  coming  now  to  modern  times,  I am  re- 
minded of  the  fact  that  the  reason  why  Chairs 
of  Modern  History  are  not  more  largely  founded 
at  our  Universities,  is  because  of  the  risk  that 
the  professor’s  views  of  recent  events  may  be 
largely  coloured  by  his  political  predilections. 
It  is  evident  that  similar  risks  are  run  by  one 
who  dilates  on  modern  industrial  art.  Should 
he  adopt  a tone  of  caustic  censure,  he  is  liable 
to  be  reminded  of  Lord  Beaconsfield’s  famous 
aphorism,  that  “ Critics  are  persons  who  have 
failed  in  literature  or  art.”  If,  on  the  other 
hand,  he  should  indulge  in  exuberant  praise 


of  the  objects  under  review,  he  may  be  asked 
the  question  “Who  are  your  friends?”  I 
must  therefore  crave  your  indulgence  while  I 
endeavour,  on  this  subject,  to  steer  between 
Scylla  and  Charybdis,  simply  premising  that 
the  examples  have  been  drawn  from  as  wide  a 
field  as  possible.  I can  deal  with  but  a few 
pieces  ; it  is  only  safe  to  speak  of  those  of 
which  one  has  some  knowledge,  and  I propose 
to  suggest  a few  lines  of  thought  for  your 
consideration,  rather  than  to  set  down  a hard 
and  fast  dictum  of  praise  or  blame. 

A casket  presented  to  the  Rev.  T.  Raffles, 
of  Liverpool,  after  a pastorate  of  fifty  years  in 
that  city,  and  exhibited  by  Messrs.  Howell  and 
James,  at  London,  in  1862,  has  refinement  of 
form  and  dignity  of  expression.  It  was  de- 
signed by  Mr.  F.  M.  Miller,  professor  of  sculp- 
ture at  South  Kensington.  A much  later  one, 
presented  to  Sir  Frederick,  now  Lord  Roberts, 
after  his  remarkable  march  from  Cabul  to 
Candahar,  was  also  produced  by  Messrs. 
Howell  and  James.  It  was  in  gold,  oblong, 
with  arched  top,  after  the  style  of  the  Italian 
coffret , and  the  design,  for  which  Mr.  T. 
Buxton  Morrish  was  largely  responsible,  in- 
cluded enamels  and  refiousse  work,  all  having; 
a strict  regard  to  the  subject.  The  handle  at 
top,  of  constructive  form,  had  entwined  within  it 
the  initials  of  the  General ; his  various  decora- 
tions were  arranged  in  a panel  on  obverse  of 
lid,  also  in  cham^-leve  enamel.  Coats-of-arms, 
enamelled  and  enamel  painted,  occupied 
obverse  and  reverse  of  casket,  while  the  ends 
were  decorated  respectively  with  views  of  the 
citadels  of  Cabul  and  Candahar ; the  archi- 
tectural features  treated  with  enamel  lines 
after  the  mediaeval  manner.  Trophies  of 
Afghan  and  English  arms,  with  suggestive 
symbols  and  Latin  mottos,  completed  the 
decoration,  while  at  the  feet,  of  sound  con- 
struction, dolphins  were  sporting.  Mr.  J.  W- 
Benson  had  a distinct  success  in  the  casket 
made  by  him,  as  the  City  presentation  to  Sir 
Henry  Bessemer.  The  figure  of  Invention, 
with  the  steel  converter  one  side,  and  pigs  of  j 
crude  iron  on  the  other,  is  sufficiently  sug- 
gestive. The  box  is  gold,  a rich  Renaissance, 
withhold  decoration  and  twisted  steel  columns, 
while  the  plinth  of  steel,  a tour -de-force  of 
the  inventor,  is  certainly  realistic. 

At  this  stage  it  will  be  convenient  to  refer  to 
caskets  which  have  ostensibly  taken  a distinct 
architectural  character.  The  Italians  of  the  - 
17th  century  were  especially  famous  for  caskets 
in  iron,  damascened  in  gold  and  silver.  These  j 
caskets,  of  which  a fine  example  is  in  the  col- 
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lection  of  Earl  Cadogan,  partook  of  the  cha- 
racter of  the  buildings  of  the  period,  being 
marked  into  divisions  by  pilasters  or  columns, 
having  architectural  mouldings  and  panels  like 
window  frames,  so  that  the  enamelled  centres 
might  almost  serve  for  the  stained  glass.  This 
style  has  reappeared  in  modern  times,  chiefly 
in  caskets  of  a classical  character.  A notable 
example  of  this  was  the  casket  presented  by 
the  City  to  Mr.  Gladstone,  in  1882,  and  manu- 
factured by  the  Goldsmiths’  and  Silversmiths’ 
Company,  of  Regent-street.  The  severe  lines 
of  the  box  were  suggested  by  the  classic  tastes 
of  the  then  Premier  ; the  centre  trophy,  of  Mr. 
Gladstone’s  heraldic  bearings,  was  approached 
on  either  side  by  a series  of  figures  in  gold 
against  a field  of  blue  enamel,  which  gave 
unity  and  symbolic  value  to  the  attributes 
represented.  Four  figures  beyond  the  casket 
expressed  qualities  held  to  be  exemplified  in 
Mr.  Gladstone’s  statesmanship,  and  the  lid 
was  elaborately  decorated  by  emblems,  in 
which  the  bust  of  Homer  and  the  Lamp  of 
Learning  were  conspicuous.  Punch  probably 
served  the  makers  most,  in  regard  to  this 
casket,  with  humorous  description,  full  of 
point,  one  of  his  sallies  being  to  the  effect  that 
the  Tuscan  columns  at  the  sides  represented  the 
columns  led  against  the  Government  of  the 
day  by  Mr.  Parnell,  on  the  one  side,  and  Lord 
Randolph  Churchill  on  the  other 
An  important  casket  of  this  class  was  pro- 
duced by  Messrs.  Elkington,  as  a gift  from 
the  city  of  Athens  to  the  Crown  Prince  of 
Greece,  on  the  occasion  of  the  attainment  of 
his  majority.  It  was  designed  under  the 
direction  of  his  Excellency  M.  Gennadius, 
Greek  Minister  at  the  Court  of  St.  James.  As 
a classic  purist,  he  desired  that  it  should 
represent  the  spirit  of  the  famous  city,  and 
this  was  done  with  scrupulous  accuracy  of 
detail.  On  the  lid  are  statuettes,  the  prince 
himself  in  centre.  On  the  right,  the  city 
of  Athens,  presenting  the  address,  while 
Pallas  Athene,  panoplied  as  of  old,  looks  on 
approvingly.  Altars  of  science  and  art  respec- 
tively are  at  each  side  of  the  group.  The 
“ labarum  ” of  Constantine  is  seen  in  front, 
with  the  arms  of  the  ancient  city.  The  box 
itself,  having  Corinthian  columns  at  corners 
and  ends,  has  a remarkable  bas-relief.  In 
centre,  beneath  a classic  doorway  round  which 
is  bending  a growing  laurel,  in  delicate  com- 
pliment, the  prince  is  seated.  On  either  hand 
assemble  the  various  provinces  of  Greece  with 
messages  of  congratulation.  Theseus,  Achilles, 
Constantine,  and  Alexander  each  play  their 


part  in  the  design,  and  the  surface,  diversified 
with  gold,  silver,  and  rich  enamels,  gives  the 
whole  an  effect  of  pure  and  balanced  colour. 
Another  casket,  also  by  Messrs.  Elkington, 
presented  to  the  prince — this  one  by  Greek 
residents  in  England — yet  more  emphasises 
the  architectural  idea.  The  figure  work  is 
elaborate  and  appropriate  ; not  the  least  so 
being  the  panel  where  the  Goddess  of  Wisdom, 
disguised  as  Mentor,  is  instructing  the  young 
prince  in  the  duties  of  life  and  the  art  of  wise 
administration.  I must  pass  on  to  a casket 
from  the  same  house,  designed  by  an  architect 
of  Wigan,  the  motive  being  suggested  by  the 
ancient  Town-house,  supported  on  columns, 
a specimen  of  Early  English  construction. 
The  arrangement  is  ingenious  and  decorative, 
the  summit  being  crowned  by  a figure  of  the 
borough  progress— based  on  coal — the  miner’s 
lamp  indicating  one  stage,  and  the  electric 
light  the  other. 

In  the  year  of  Jubilee  of  Her  Majesty’s 
reign  many  caskets  were  presented,  some  re- 
taining the  architectural  motive,  while  others 
were  marked  by  much  boldness  and  freedom. 
The  one  from  the  borough  of  Leamington, 
supplied  by  Mr.  T.  R.  Roberts,  in  ivory  and 
gold,  was  oblong  in  form,  graceful  in  line,  and 
the  ornament  agreeably  disposed.  A casket 
manufactured  by  Messrs.  T.  and  J.  Bragg,  and 
presented  to  Mr.  Peel,  son  of  Sir  Robert  Peel, 
on  the  attainment  of  his  majority  in  1888,  is  a 
typical  instance  of  an  oblong  box  of  ivory, 
decorated  with  gold  and  silver,  following,  in 
many  respects,  the  traditions  of  the  Middle 
Ages.  The  lid,  rising  in  a gentle  curve,  is  sur- 
mounted by  a boldly  modelled  and  enamelled 
blazon  of  the  arms  of  the  Peel  and  Tweeddale 
families  ; at  the  sides  are  enamelled  portraits 
of  Sir  Robert  and  Lady  Emily  Peel,  the  father 
and  mother  of  the  recipient.  Around  central 
monograms,  on  obverse  and  reverse  of  lid,  are 
refiousse  panels,  referring  to  agriculture,  arts, 
and  commerce.  The  motive  of  the  design  of 
the  box  is  the  family  motto,  “ By  Industry,”  and 
as  a model  by  which  it  is  gently  suggested 
that  the  young  man  should  shape  his  future 
career,  a statuette  of  the  great  Sir  Robert 
Peel,  reduced  from  the  statue  in  the  market- 
place at  Tamworth,  is  placed  in  a canopied 
arch  in  centre  of  casket.  On  either  side  of 
this,  in  gold  frames,  are  enamel  painted  views 
— one  of  old  Drayton  Manor,  the  early  home 
of  the  family,  the  other  of  the  present  mansion. 
The  Tamworth  arms  and  other  relative  subjects 
decorate  remaining  sides  of  the  box  ; and  the 
statuette  of  the  great  Prime  Minister  is  saved 
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from  apparent  isolation  by  four  other  figures 
to  same  scale,  occupying  corners  of  the  casket, 
having  reference  respectively  to  agriculture, 
the  industrial  arts,  and  wise  and  just  legisla- 
tion. Another  casket,  in  gold  and  enamels 
upon  a box  of  ivory,  presented  to  the  late 
Duchess  of  Sutherland  by  the  ladies  of  Tor- 
quay, after  a lengthened  visit  of  the  Princess 
of  Wales  and  her  three  daughters  to  that 
charming  place,  was  also  manufactured  by 
Messrs.  T.  and  J.  Bragg.  It  was  oval,  with 
arched  ends,  the  lid  raised  up  in  several  lines, 
the  Princess’s  coronet  surmounting  it.  The 
treatment  was  light  and  graceful,  the  leading 
features  being  four  portraits,  enamel  painted 
on  gold,  of  the  Princess  and  her  daughters, 
one  forming  the  central  motive  on  each  side  of 
the  box. 

We  must  not  fail  to  describe  the  superb 
casket  presented  last  year  by  the  city  to  the 
Emperor  of  Germany,  and  manufactured  by 
Messrs.  Mappin  Brothers.  If  anyone  desired 
to  form  an  idea  of  the  extent  to  which  the 
casket  conception  had  developed  during  the 
past  hundred  years,  it  would  be  gathered  by  a 
comparison  of  the  heart  of  oak  box,  or  club 
snuff-box  of  a century  ago,  with  this  fine 
example  of  goldsmiths’  work,  which  I will 
shortly  describe.  The  style  is  that  of  the  free 
Gothic  of  the  Guildhall  itself,  which  is  adopted 
with  brilliant  effect,  the  open  arches  and 
tracery  being  shown  against  royal  blue  enamel, 
while  the  continuous  borders  and  deep  panels 
give  a richness  of  colour  quite  remarkable. 
The  shape  is  oblong,  with  semicircular  bays 
at  either  end,  the  upper  moulding  is  supported 
by  a band  of  Gothic  capital  enrichment,  and 
is  crowned  with  a royal  coronet  border,  similar 
to  ancient  boxes  just  referred  to.  A splendid 
feature  at  the  base  is  a series  of  blazoned 
shields  and  ribands,  giving  the  arms  and  names 
in  a series  of  all  the  different  kingdoms  and 
duchies  included  in  the  German  empire.  Im- 
perial eagles  appear  over  the  coronet  rim  ; the 
arms  of  Germany  occupy  the  centre ; four 
emblematic  figures  in  repousse  express  the 
wishes  of  the  City  for  the  peace  and  progress 
of  that  empire,  in  fraternal  union  with  England, 
and  two  interesting  events  connecting  the  two 
nations  are  displayed  on  the  semi-circular 
bays.  One  is  the  marriage  of  our  Queen  with 
the  late  Prince  Albert ; the  other  the  marriage 
of  the  late  Emperor  Frederick  to  the  then 
Princess  Royal  of  England.  On  the  lid  is  the 
seated  figure  of  the  City  of  London,  her  mural 
crown  being  decorated  with  the  wings  of  the 
dragon  crest,  a wealth  of  merchandise  about 


her,  the  caduceus  of  commerce  held  aloft 
in  the  right  hand,  the  City  shield  supporting 
her  left. 

In  closing  a description  of  various  classes  of 
address  caskets,  with  which  I hope  I have  not 
wearied  you,  let  me  remark  that  jewel  caskets, 
as  such,  have  followed  much  the  same  lines  of 
change.  The  forms  have  become  richer, 
bolder,  and  less  conventional,  not  seldom,  I 
fear,  trespassing  beyond  the  limits  of  the  true 
rules  of  art.  In  gold,  silver,  damascened  work, 
as  well  as  in  less  costly  materials,  they  vary  so 
much  that  it  is  difficult  to  fix  a modern  classi- 
fication. We  may  take  two  typical  ones,  both  by 
the  Messrs.  Elkington.  One,  by  M.  Willms,  is 
severe,  classic  in  form,  oblong,  with  pilasters  at 
angles,  and  bas-relief  in  repousse.  One  side 
represents  a wedding  procession,  another  the 
Athenian  marriage  ceremony.  The  doves  of 
Venus  and  figure  of  Cupid  on  the  lid,  with  the 
torch  of  Hymen,  sufficiently  indicate  the  object 
of  the  casket  to  be  that  of  a bridal  gift.  The 
other  low,  long  box,  designed  and  modelled  by 
the  late  M.  Morel  Ladeuil,  is  charmingly  un- 
conventional and  free  in  treatment ; while  the 
placing  of  the  figures  to  occupy  the  corners 
suggests  the  master  hand. 

I have  finished  my  parable.  It  is  a long 
stretch,  from  the  first  historic  box  overlaid  with 
gold  and  containing  sacred  symbols,  to  the 
gold  casket  offered  to  an  Emperor  by  the 
richest  City  in  the  world.  There  are  many 
intervening  stages,  all  of  them  interesting, 
although  the  most  precious  examples  have  been 
destroyed.  The  lessons  they  teach  us  are  of 
patient  art  industry  and  laborious  achieve- 
ment. The  works  of  the  past  bear  no  marks 
of  haste  upon  them  ; their  minute  surface 
detail  always  speaks  of  leisure  and  reflection. 
In  our  modern  days  we  have  changed  all  that. 
Design,  model,  finished  work,  all  must  be  com- 
pleted in  hot  haste.  What  wonder  if,  in  this 
rush  and  hurry,  we  lose  something  and  for- 
get much.  The  patient,  loving  care  with 
which  the  artist  of  old  could  dwell  on  the 
minute  parts  of  his  design,  the  thoroughness 
with  which  he  could  adapt  one  part  to  another 
in  those  old  days,  gave  him  advantages  which 
we  are  liable  to  miss  in  modern  work.  Know- 
ing, as  I do,  the  conditions  under  which  large 
and  elaborate  presentation  pieces  are  now  got 
out,  I do  not  marvel  that  they  are  not  better ; 
I often  am  surprised  that  they  come  through 
the  race  against  time  so  well  as  they  do. 
Partly  for  this  reason,  and  still  more  because 
of  the  lack  of  art  education  among  our  work- 
people, there  is  much  modern  work  in  this 
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class,  which  I prefer  not  to  name.  Pieces  in 
which  the  decoration  seems  thrown  together 
by  accident,  and  in  which  different  styles 
jostle  each  other,  like  fares  in  an  omnibus — 
blatant  vulgarities,  that  sin  against  every  law 
of  taste,  and  which  are  only  remarkable  for 
the  unblushing  audacity  with  which  they  violate 
the  canons  of  art.  These,  unhappily  are  the 
products  of  19th  century  competition. 

Let  us  draw  a veil  over  these  infirmities,  so 
far  as  the  past  is  concerned,  but  let  us,  each 
in  our  own  sphere,  do  something  to  provide 
against  their  prevalence  in  the  future.  First, 
let  us  educate  our  workmen,  that  they  may  be 
able  to  give  the  loving,  artistic  touch,  and  to 
afford  the  delicate  sense  of  finish,  which  must 
add  the  final  grace  to  the  conception  of  the 
designer.  Next,  let  us  remember  that  a work 
of  art  must  have  time  for  its  successful  pro- 
duction. It  is  all  very  well  for  the  contractor 
to  tell  us  of  five  railway  bridges  being  built  in 
a fortnight.  This  is  only  a question  as  to  how 
many  men  are  needed  to  lay  so  many  bricks, 
to  cut  and  place  so  much  stone.  But,  if  you 
desire  a work  of  art,  and  not  a mere  contract 
piece  of  no  art  value,  you  must  give  time  for 
the  hand,  and  heart,  and  brain  of  the  artist  to 
do  their  best  upon  it. 

Again  I would  lift  my  voice  against  the 
miserable  system  of  competition,  which  makes 
of  what  ought  to  be  a work  of  art  a mere 
race  for  advertising  purposes,  and  often  means 
a heavy  fine  upon  the  successful  competitor 
for  the  privilege  of  putting  his  name  to  the 
piece.  It  is  wonderful,  under  the  conditions 
which  often  prevail,  that  great  houses  will  be 
so  public-spirited  as  to  give  so  much  real  art 
at  their  own  cost  in  important  presentations  ; 
but  surely  it  is  not  a healthy  sign  that  they 
should  be  placed  in  such  a position. 

Lastly,  may  I add  that  it  is  well  to  guard 
against  the  rush  for  mere  novelty  of  form  in 
these  caskets.  The  rage  to  secure  a new  shape 
often  leads  to  most  barbarous  results,  and 
while,  I trust,  I am  the  last  to  desire  a dull 
and  barren  uniformity,  I would  remind  my 
hearers  that  eccentricity  is  not  always  beauty, 
and  that  many  a design  which  possessed 
excellent  features  has  been  incurably  marred 
by  a painful  striving  after  some  unheard-of 
effect.  A beautiful  design, |j  whether  of  a 
casket  or  anything  else,  always  has  the  virtue 
of  repose.  It  appears  brought  together  without 
effort,  and  you  feel  that  you  cannot  take  any 
part  or  ornament  away  without  injuring  the 
effect.  Some  caskets  I have  seen  have  hardly 
a single  ornament  which  has  a sustained 


attachment,  and  we  might  say  of  its  decora- 
tion, remove  it  altogether.  Unity  of  form  and 
harmony  of  colour  are  most  essential ; and 
when  to  these  are  joined  a sound  conception, 
just  construction,  and  artistic  treatment  of 
detail,  we  have  the  jewel  and  address  casket, 
worthy  of  the  knowledge  and  executive  ability 
which,  undoubtedly,  exist  among  us. 

With  these  remarks,  and  trusting  to  be 
favoured  with  the  views  of  a Society  w’hich 
numbers  among  its  members  so  many  dis- 
tinguished artists  and  experienced  critics  on  a 
subject  which  is  deeply  interesting  to  me,  I 
will  now  leave  the  paper  in  your  hands. 


DISCUSSION. 

Sir  George  Birdwood,  K.C.I.E.,  C.S.I., 
having  expressed  his  cordial  thanks  to  Mr.  Tonks 
for  his  kindness  in  preparing  the  elaborate  and, 
historically,  most  instructive  paper  he  had  just 
read,  said  he  had  no  special  knowledge  of  its 
remarks  on  the  primitive  history  of  the  casket, 
particular  subject,  and  could  only  offer  a few 
That  was  clearly  revealed  in  India,  where  Hindu 
art  to  this  day  remained  still  hieratic  and 
symbolical,  and  had,  in  none  of  its  applications 
become  secularised.  It  was  evident  to  anyone  who 
had  been  in  India  and  studied  the  religious  art  of  the 
Hindus,  and  the  ideas  it  typified — ideas  suggested  by 
the  frankest  recognition  of  the  more  obvious  physio- 
logical facts  of  our  common  human  nature,  the 
Divine  and  miraculous  character  of  which  has  never 
become  dimmed  in  their  unjaded  eyes — it  was  obvious 
to  such  a person  that  the  casket  of  the  myth  of 
Pandora  referred  to  woman  herself  as  the  human 
embodiment  of  the  reproductive  or  maternal  principle 
of  nature.  The  story  of  the  consecration  of  the  young 
Nero’s  beard  had  a similar  significance  to  the  practice 
still  prevalent  in  some  parts  of  this  country  of  stuffing  a 
handful  of  hair,  plucked  from  a new-born  calf,  into 
the  left  ear  of  its  parent-cow.  It  symbolised  the 
consecration  of  the  first  fruits  of  his  adolescence 
to  the  maternal  deities,  i.e .,  the  reproductive 
principle,  and  thus  symbolically  realised  his  com- 
pleted institution  as  a man.  The  first  casket, 
universally,  is  woman  ; and  the  second  is  the  place 
of  human  sepulture;  a hollow  tree,  as  still  in 
Tasmania,  or  a portable  ark  of  wood  or  metal,  or  a 
natural  cave,  or  an  excavated  rock,  or  hole  dug  in  the 
ground,  or  an  earthenware  jar,  each  and  all  symbolical 
of  the  mother*  that  bore  the  dead  one  into  the  light 
of  life,  and  gradually  of  the  resurrection  of  the  body, 
the  regeneration  of  the  soul,  and  the  everlasting 
life  to  come.  The  last,  greatest,  primitive  casket 
was  the  shining  frame  of  the  heavens,  bound  in  by  the 

* The  hollow  “ Mother  Tree,”  of  popular  superstition, 
and  “ Dame  Holda’s  Tree  of  Germany,”  has  frequently,  in 
Europe,  become  transformed  into  a chapel  to  “ Our  Lady,” 
the  Blessed  Virgin  Mary  of  the  Christian  Church. 
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twelve  signs  of  the  zodiac.  This  was  represented 
either  of  a cubical  form,  in  which  similitude  of  the 
heavens,  the  Kaaba  at  Mecca  was  designed,  or 
sex- sept,  oct,  dec,  or  do  decagonal,  or  globular.* 
Caskets  of  the  zodiacal  type  were  still  made  in 
India  and  in  Burmah,  in  which  latter  country 
indeed  the  primitive  symbolism  underlying  Indian 
art  could  often  be  better  studied  than  in  India 
itself.  Except  that  there  were  the  twelve  apostles 
for  the  twelve  signs  of  the  zodiac,  and  the 
four  evangelists  for  the  four  guardians  of  the  four 
quarters  of  the  heavens,  and  an  unmeaning  finial  to 
it,  one  of  the  caskets  exhibited  by  Mr.  Tonks  might 
almost  be  said  to  be  a direct  transcript  from  a Burmese 
one  sent  to  the  Colonial  Exhibition  of  1886.  It  was 
surrounded  by  the  twelve  signs  of  the  zodiac  which 
stockade  the  universe,  and  was  protected  at  the  four 
corners  by  the  four  guardians  of  the  four  quarters  of 
the  heavens ; while  the  lid  was  surmounted  by  a lotus 
bud,  symbolising  the  generative  or  paternal  principle 
of  nature.  Such  a casket  has  exactly  the  same  signifi- 
cance as  the  ark  of  the  heavens,  and  the  seven-nailed 
horse- shoe,  which  last  represents  the  vault  of  space, 
with  its  seven  active  principles  of  life,  i.e.,  the  seven 
planetary  bodies  known  to  the  ancients.  Similarly, 
the  heavens  have  always  been  represented  in  the  East 
by  a seven-branched  tree,  a four-square  city,  a holy 
mountain,  and  a virgin  mother ; and  we  have  all  this 
imagery  concentrated  in  the  Revelation  of  St.  John  the 
Divine , and  in  a manner  that  seems  directly  suggested 
by  decorative  designs  extant  at  the  time  it  was  written,  f 
In  India  a Hindu  woman’s  toilet-box  always  con- 
tains an  iron  symbol  referring  to  her  husband  with 
very  naif  realism.  These  facts  are  clear  indications 
of  the  primitive  ideas  that  form  the  basis  of  all 

natural  religion,  and  which  permeated  the  pagan 

art  of  Greece  and  Rome,  as  they  still  per- 
meate that  of  the  Hindus.  Everyone  knew 

the  etymology  of  the  name  of  Delphi,  and  the 
significance  of  the  Omphalos  enshrined  there ; and  to 
this  day  in  India  every  hollow  place  is  regarded  as 
sacred  to  the  divine  mothers,  and  every  hill  to  the 
divine  forefathers  of  the  human  race.  He  would  not 
attempt  to  criticise  any  of  the  modern  caskets 
exhibited.  They  were  beneath  contempt.  They 

violated  every  principle  of  utility  and  beauty,  and 
made  no  pretence  to  express  the  primitive  ideas 
and  archaic  myths  that  had  first  suggested  them 
to  the  jewellers’  art.  It  was  an  abuse  of 
language  to  talk  of  them  as  illustrations  of  develop- 
ment from  the  mediaeval  examples  lent  for  the  illus- 

* The  “ Ciborium  minus,”  or  pyx,  used  in  the  Catholic 
Roman  Church  for  holding  the  Blessed  Sacrament,  is  directly 
derived  from  the  argha-patra  casket  used  in  Hindu  temples 
for  holding  the  lapilliform  lingaw  of  Siva ; and  from  it  are 
also  derived  the  censer  used  in  censing  the  images  of  Buddha 
in  China  and  Japan,  and  the  secular  rose  sprinkler  used  a^ 
ceremonial  receptions  by  the  Persians  and  Indian  Mahome- 
dans.  See  Journal  of  Indian  Art , for  October,  1891. 

+ It  is  almost  certain  that  the  “ Throne  of  Satan,”  of  the 
Revelation  of  St.  John  the  Divine , refers  to  the  “ Great 
Altar,”  sculptured  with  “ the  Wars  of  the  Giants,”  at 
Pergamon. 


tration  of  Mr.  Tonks’  lecture  by  the  South  Kensington 
Museum,  unless  the  word  was  to  be  understood  in  j 
the  sense  also  of  retrogression  and  degradation.  It  [ 
was  impossible  to  look  at  some  of  the  more  elaborate 
recent  examples  with  any  patience,  and  the  manu- 
facturers’ self-complacent  descriptions  of  them  were  j 
enough  to  give  one  the  nightmare. 

Colonel  Lambert  agreed  with  the  last  speaker,  that 
some  modern  specimens  were  more  like  nightmares 
than  works  of  art ; at  the  same  time,  he  agreed  with 
Mr.  Tonks  that  you  ought  not  to  expect  a manufac- 
turer to  put  his  hand  in  his  pocket  and  produce  an 
article  worth  twice  or  thrice  that  which  he  was  to 
receive  for  it.  It  would  be  more  satisfactory  if  the 
names  of  the  designers  of  these  boxes  were  associated 
with  them  rather  than  the  names  of  those  who  sold 
them. 

Mr.  A.  Wyon  said  public  competitions  did  a 
great  deal  to  prevent  the  highest  art  being  put 
into  the  work.  It  was  manifestly  unsatisfactory  to 
give  such  small  sums,  when  so  many  competed  who 
got  nothing  at  all  for  the  artistic  work  they  put  into 
the  competition. 

Sir  Philip  Magnus  said  he  had  never  been 
presented  with  a casket  of  any  kind,  and  he  had) 
therefore  no  opportunity  of  studying  the  subject, 
but  he  had  had  the  opportunity  of  seeing  the  very 
great  interest  which  Mr.  Tonks  took  in  the  pro- 
duction of  artistic  work  in  his  own  town,  and  was- 
therefore  attracted  to  hear  this  paper.  He  could 
not  say  anything  about  the  caskets  of  the  past  or  of  U 
the  present,  but  he  might  say  that  those  of  the 
future  would  be  much  better  than  some  of  those  of 
the  present,  if  Mr.  Tonks’ s ideas  on  art  training 
were  carried  into  effect.  Mr.  Tonks  had  taken  a 
deep  interest  in  the  organisation  of  one  of  the  most  I 
practical  schools  for  improving  art  work,  with  which  I 
he  was  acquainted — the  School  for  Goldsmiths’’  i 
Work  in  Birmingham.  Mainly,  through  his  agency, 
two  or  three  hundred  young  artisans  were  gathered 
together  in  a branch  of  the  splendid  Art  School  of 
Birmingham  to  learn  the  principles  and  practice  of  ji 
the  art  which  specially  applied  to  their  own  trade,  j 
They  learned  drawing,  designing,  and  colouring,  in  I 
their  application  to  goldsmiths’  work,  and  had  the 
opportunity  of  practising  what  they  learned  in  the  1 
class  in  which  chasing,  enamelling,  and  mounting 
were  also  taught.  He  could  not  doubt  that  such 
splendid  practical  instruction  would  have  a decided 
effect  in  improving  the  art  work  of  the  future. 

Mr.  Lewis  Day  said  that,  as  he  listened  to  the 
paper,  and  looked  at  such  of  the  drawings  of  the  ofd 
work  as  he  could  see  from  where  he  sat,  he  could  not 
help  thinking  how  impossible  it  would  be  to  prevail 
on  any  19th  century  committee  to  approve  of  any  such 
design.  There  was  great  talk  about  improvement 
in  art,  and  how  it  could  be  effected,  but  one  of  the 
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chief  difficulties  in  the  way  was  not  merely  the 
hurry  and  competition,  to  which  Mr.  Tonks  had 
alluded,  but  the  committee.  The  committee,  he 
imagined,  was  a comparatively  modem  institution. 
It  consisted,  ordinarily,  of  a multitude  of  councillors, 
who  seldom  agreed  on  the  choice  of  anything  worth 
doing.  Pie  would  express  no  opinion  upon  the 
modern  designs  exhibited,  but,  referring  to  the 
casket-shape,  he  considered  the  departure  from  the 
•original  cylindrical  shape  a departure  from  the  right 
•direction  ; if  the  thing  was  to  contain  a presentation 
'roll,  the  square  box  was  less  appropriate  than  the 
•cylinder,  and  the  architectural  design  still  less 
appropriate  than  the  box.  That  was  possibly  not 
the  fault  of  the  designer  altogether ; they  had  to 
reckon  with  the  committee ; and  what  they  wanted 
was  not  art,  but  a toy. 

Mr.  C.  PurdonClarke,  C.I.E.,  saidhis  views  were 
so  strongly  in  favour  of  the  old  caskets,  that  he  would 
•say  nothing  about  the  modern  ones.  One  of  the  old 
ones  shown  that  evening  was  exceedingly  interesting, 
as  they  had  been  told,  within  the  last  few  days,  by  a 
great  authority,  who  had  examined  it  closely  in  the 
Museum,  that  it  was  really  of  English  manufacture  ; 
and  they  hoped  to  be  able  to  trace  its  original 
owner,  though  probably  the  maker’s  name  would 
remain  unknown.  Sometime  ago  Mr.  Tonks  asked 
him  if  there  was  any  fixed  shape  for  Indian  jewel 
caskets,  and  he  said  they  were  invariably  round ; and 
this  was,  in  the  main,  right.  There  were  some  boxes 
of  an  oblong  form,  but,  as  a rule,  an  Indian  woman 
kept  her  jewels  in  a round  box,  generally  stoutly 
made  of  brass,  calculated  to  last  a lifetime,  with 
•strong  chain  attachments,  so  that  they  might  be 
fastened  to  the  saddle  in  travelling.  He  had  seen 
heavy  chains  on  them  in  the  North-Western  Pro- 
vinces. One  of  the  caskets,  made  of  basket  work 
covered  with  heavy  brass  mounts,  was  very  interest- 
ing ; and  there  was  another  one  of  the  same  character, 
but  about  twice  the  size,  in  the  Museum,  which  was 
well  worth  studying.  It  was  curious,  as  showing 
(how  the  most  fragile  material  had  been  mounted 
with  the  same  heavy  metal  mounts  as  would  be  used 
with  strong  wood  or  ivory. 

Mr.  H.  Stannus  said  these  meetings  of  the 
Applied  Art  Section  of  the  Society  were  valuable, 
as  giving  an  opportunity  for  the  interchange 
of  thought,  and  adding  to  the  common  stock  of 
knowledge.  He  had  been  struck  with  Sir  George 
Birdwood’s  remarks ; and  hoped  to  be  able  to  pre- 
serve them  in  print.  He  felt  it  would  be  unbecom- 
ing in  him  to  depreciate  modern  work,  though  he 
must  say  that  he  thought  putting  these  examples  of 
the  old  by  the  side  of  the  modern  did  the  modern 
work  great  disservice.  In  the  design  of  a casket, 
the  material  was  important.  When  it  was  wood  or 
ivory — the  wood  being  necessarily  framed  up,  and 
the  ivory  in  small  pieces — straight  forms  were 
obviously  the  most  perfect  and  suited  to  the  mate- 
rial; but  when  using  metal,  which  was  fashioned 


chiefly  by  beating  up  a plate,  curved  forms  ap- 
peared more  suitable  to  the  material.  Hence  a wood 
casket  in  a curved  form,  whether  carved  or  plain, 
would  be  wrong ; and  on  the  other  hand,  a metal 
casket  imitating  the  straight  forms  of  wood  was 
equally  wrong  in  the  other  way.  In  one  metal 
casket,  anyone  could  see  the  lines  were  not 
perfectly  straight,  and  they  were  not  so  good 
as  they  would  be  if  the  material  were  wood. 
The  ornamentation  was  the  next  consideration ; and 
this  might  arise  from  two  main  motives;  either 
from  the  desire  to  make  the  object  beautiful,  or  from 
the  desire  for  storiation — a decoration  which  told  a 
story.  How  could  that  be  done  ? Taking  one  of 
the  examples  before  him,  there  were  the  arms  of 
England  and  the  portrait  of  Her  Majesty ; the 
story  told  was  that  it  probably  belonged  to  her ; and 
if  one  went  further  into  the  decoration,  there  was 
something  showing  the  date  at  which  the  casket  was 
produced,  and  the  circumstances  under  which  it  was 
given  to  her.  This  was  a most  interesting  question  : 
whenever  an  artist  had  to  design  a casket,  he  should 
take  care  that  the  ornaments  upon  it  should  not  be 
merely  decorative,  but  that  each  should  have  reference 
to  the  purpose  for  which  it  was  made.  Heraldic 
badges  were  of  use  in  this  way  ; or,  again,  the  design 
might  have  something  connected  with  the  local  asso- 
ciations of  the  place.  The  casket  represented  in  one 
of  the  photographs  standing  upon  eight  legs,  very 
much  astonished  him,  until  he  heard  its  origin ; and 
then,  when  he  found  it  was  made  for  the  town  which 
had  its  old-fashioned  Market-house  supported  on 
columns,  he  saw  the  local  associations,  and  recognised 
its  appropriateness.  There  were  others,  designed 
like  Greek  architectecture.  He  did  not  propose  to 
enter  into  the  question  whether  the  imitation  of 
architectural  monuments  was  desirable  ; but,  if  it 
were  so,  anything  to  be  presented  to  a Greek  prince 
might  be  of  Greek  character.  He  thought  also 
that  a great  distinction  should  be  made  between 
the  two  kinds  of  caskets  dealt  with.  Mr.  Tonks 
had  spoken  about  jewel  caskets  and  address  caskets  . 
but  they  were  by  no  means  the  same  thing.  An 
address  which  was  rolled  up  should  be  put  in  a 
casket  which  suggested  the  form  of  the  roll,  as  Mr. 
Day  had  said,  whereas  jewellery  was  in  small  pieces, 
and  would  go  in  any  convenient  shape.  All  those 
which  were  shown  might  do  for  jewel  caskets,  but 
none  suggested  an  address  casket.  Obviously,  again, 
a jewel  casket  should  suggest  the  idea  of  safety; 
but  not  one  of  these  modern  ones  gave  that  idea. 
Some  did  not  even  show  that  they  had  a lid ; and 
at  the  back,  where  the  hinge  should  be,  it  had  not 
been  made  a part  of  the  artist’s  design.  Every 
artist  designing  such  a thing  must  realise  the  data 
before  him.  The  drawings  showed  the  front ; but  he 
wanted  to  see  how  the  hinge  and  the  lock  were  dealt 
with.  Those  were  questions  which  appealed  to  the 
practical  artists  ; but  the  committees,  generally,  did 
not  think  of  them  ; they  wanted  plenty  of  gilding 
and  enamelling,  and  a velvet  stand  for  their  money. 
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Mr.  Longden  said  he  knew  nothing  about  caskets, 
but  he  thought  those  made  in  recent  years  were  not 
as  well  designed  as  they  might  be.  It  was  quite 
possible  he  had  not  been  much  in  the  way  of  seeing 
them,  but  they  usually  appeared  to  be  a hetero- 
geneous mass  of  emblems  set  in  a florid  manner. 
But  there  had  been  one  piece  of  work  done — not  a 
casket,  but  for  presentation — within  his  memory, 
which  showed  how  work  might  be  done.  Most  pro- 
bably those  present  had  seen  the  piece  of  plate  given 
by  the  Officers  of  the  Army  to  the  Queen  on  her 
jubilee.  That  was  made  by  Mr.  Alfred  Gilbert, 
and  any  one  who  had  seen  that,  and  had  seen  the  pure 
originality  of  the  design,  and  understood  the  use  of 
the  materials  and  the  way  they  were  combined,  would 
say  that  as  good  work  as  was  done  in  old  times 
could  be  done  now,  and  would  be  done  if  the  same 
means  were  taken.  The  means  were  to  find  the 
artist  and  go  to  him,  not  to  an  “ eminent  firm,”  but 
to  an  artist,  and  let  him  do  it.  Give  him  a com- 
mission, and  do  not  have  a competition  amongst  half 
a dozen  artists. 

The  Chairman  said  he  wished  first  to  refer,  for  a 
few  moments,  to  the  specimens  which  had  been  taken 
out  of  the  cases  at  the  Museum  for  the  purpose  of 
illustrating  the  paper.  That  had  been  done  be- 
cause, at  South  Kensington,  they  looked  on  the 
Society  of  Arts  as  their  parent,  and  he  thought  the 
Society  had  reason  to  be  proud  of  such  an  offspring. 
The  Museum  had  one  of  the  finest  collections  in  the 
world,  and  he  was  not  the  only  one  who  said  so, 
and  that  Society,  which  took  such  an  interest  in  the 
first  Exhibition  of  1851,  as  it  had  in  others  since, 
had  had  a great  deal  to  do  with  the  formation  and 
foundation  of  South  Kensington.  Therefore,  it  was 
that  the  authorities  were  quite  justified  in  making  an 
exception  in  favour  of  the  parent  society  in  lending 
these  objects  of  interest,  the  more  so,  when  they  were 
illustrated  in  such  a practical  way,  as  they  had  been, 
by  Mr.  Tonks.  He  was  very  glad  that  Sir  Philip 
Magnus  had  brought  out  the  very  valuable  work 
which  Mr.  Tonks  was  doing  in  the  teaching  of  work- 
men at  Birmingham.  He  was  a practical  man,  and 
also  a modest  man,  or  he  would  have  said  something 
more  about  himself.  On  the  occasion  of  the  Princess 
Beatrice’s  marriage,  it  was  arranged  that  she  should 
receive  a fan,  which  had  been  painted  for  her  by  the 
students  of  the  Royal  Female  School  of  Art ; and  it 
was  supposed  that  this  would  have  to  be  sent  to  Paris 
to  be  mounted  ; but  that  was  so  foreign  to  his  ideas, 
that  he  obtained  permission  to  send  it  to  Birmingham, 
where  it  was  mounted  by  Mr.  Tonks  ; and  he  would 
back  the  mounting  of  that  fan  against  any  of  modern 
times  to  be  found  in  Paris.  If  Englishmen  would 
only  have  some  belief  in  themselves,  and,  instead  of 
always  going  to  Paris,  would  promote  designing  in 
England,  which  was  dying  out  because  it  was  not 
properly  encouraged,  it  would  be  far  better.  It  was 
a horrible  mistake,  when  some  of  the  best  designers 
in  the  world  were  our  own  countrymen,  that  people 


should  always  go  abroad  to  get  their  ideas  carried 
out.  It  was  not  natural,  and  not  patriotic ; and  he 
did  hope  the  time  would  come,  when  manufacturers 
would  believe  in  themselves,  and  in  designs  executed 
in  this  country.  He  concluded  by  proposing  a hearty 
vote  of  thanks  to  Mr.  Tonks. 

The  vote  of  thanks  having  been  passed  unanimously, 

Mr.  Tonks,  in  reply,  said  he  was  quite  overcome 
by  the  kind  expressions  made  use  of  in  regard  to  him. 
It  was  a great  delight  to  him  to  open  this  question, 
but  he  was  conscious  from  the  first  that  as  soon  as 
he  began  a subject  which  always  had  been  dis- 
cussed, and  probably  would  be  for  many  a long  year, 
it  would  show  the  deep  chasm  which  separated 
ancient  and  modern  work.  They  had  heard  many 
times  of  their  great  disparity,  and  in  some  respects 
he  must  agree  with  many  of  the  remarks  made,  but 
still,  at  the  same  time,  they  must  regard  the  influences 
at  work,  and,  above  all,  the  conditions  in  which  they 
lived.  How  far  those  conditions  could  be  improved 
was  one  of  the  problems  for  the  Art  Section  to  con- 
sider, and  in  that  direction  the  discussions  might  be 
useful.  Many  of  their  friends  no  doubt  looked  to 
the  past  with  very  longing  eyes,  especially  to  the 
simplicity  and  severity  of  form,  and  the  delightful 
decoration,  which  was  hardly  likely  to  be  seen  again 
until  the  artist  had  such  leisure  given  to  him  as  was 
given  to  the  artist  in  one  particular  piece  which  he 
had  described  ; but,  on  the  other  hand,  they  had  to 
consider  Committees,  and  all  those  people  who 
were  concerned,  and  the  education  not  only  of 
workmen,  but  of  the  public  in  artistic  matters. 
Taking  these  points  into  consideration,  it  required 
much  delicacy  in  dealing  with  modem  work,  simply 
on  the  ground  that  the  defects  arose  very  often  as 
much  from  the  tastes  of  the  Committee  as  from  the 
persons  who  might  produce  it;  probably  more  so. 
In  speaking  of  some  classes  of  criticism,  he  was  re- 
minded of  the  figures  on  one  of  the  Hamilton  vases. 
There  was  displayed  a Victory  presenting  a winner  at 
the  Olympian  games  with  a laurel  wreath,  but  there  v/as 
also  a person  at  the  back  pulling  a feather  from  the 
wing  of  Victory.  He  supposed  that  was  the  Greek 
way  of  representing  detraction,  and  perhaps  a moral 
might  be  drawn  from  that  for  modern  times.  Mr. 
Stannus  had  referred  to  “ storiation,”  and  with  that 
was  connected  the  element  of  symbolism.  How  far 
it  should  be  applied  they  had  yet  to  learn,  but  it  was 
an  important  element  in  modem  art  which  ought  to 
be  more  considered.  Sometimes  the  most  beautiful 
pieces  of  art  were  absolutely  lacking  in  anything 
except  that  aesthetic  sense  derived  from  the  delightful 
treatment  of  detail.  He  was  not  sorry  that  the 
time  had  gone  when  these  pieces  would  be  accepted 
by  the  public  or  Committees,  and  while  they  might 
admire  much  mediaeval  art  work  it  was  painfully 
lacking  in  that  particular  symbolic  value.  Even 
with  regard  to  that  beautiful  piece  described  by 
Mr.  Longden,  he  could  not  avoid  saying  that 
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unfortunately  it  was  the  basest  rococo,  of  which 
style  he  had  a perfect  horror.  He  hoped  he 
should  not  be  accused  of  any  lack  of  apprecia- 
tion for  the  extreme  beauty  of  Mr.  Gilbert’s  work. 
His  memorial  to  Mr.  Fawcett  was  one  of  the  most 
beautiful  pieces  of  metal-work  which  could  be  ima- 
gined, and  was  not  at  all  subject  to  the  criticism  he 
had  now  made.  He  hoped  that  great  artist  would 
not  waste  his  time  upon  that  corrupt  rococo  style, 
but  that  he  would  bring  his  great  powers  to  bear 
upon  a style  much  more  worthy  of  his  genius.  The 
Jewellers’  Art  and  Technical  School  of  Birmingham 
was  certainly  one  which  was  doing  great  good ; 
while,  not  only  in  jewellery,  but  in  every  other  in- 
dustry, the  City  Guilds  Institute,  of  which  Sir 
Philip  Magnus  was  Director,  by  their  system  of 
technical  examinations,  were  doing  a great  practical 
work.  The  artist  must  go  through  the  work  if 
it  was  to  be  thoroughly  artistic.  How  could  you 
get  artistic  work  unless  the  workmen  were  artistic  ? 
We  should  never,  he  feared,  get  to  a time 
when  the  artist  could  follow  his  own  work  right 
through  with  his  own  hands.  In  some  cases,  where 
a very  large  sum  was  given,  it  might  be^done,  but 
only  in  a few,  and  for  the  hundreds  and  thousands 
who  wanted  works  of  art  it  was  impossible  for  the 
designer  to  work  them  out.  In  that  case  the  only 
chance  of  getting  back  to  perfect  detail  was  to 
have  educated  workmen,  who  should  carry  out  the 
ideas  of  the  designer.  The  artist,  therefore,  in  his 
own  interest,  should  look  to  have  a body  of  trained 
art  workmen  who  could  sympathise  with  his  views, 
and,  in  course  of  time,  would  be  able  to  interpret 
them.  It  was  only  by  a combination  of  this  technical 
and  art  training  that  there  could  be  any  hope  of 
seeing  again  anything  like  the  glories  of  the  Middle 
Ages  with  regard  to  artistic  detail  of  work. 


Mr.  J.  Hunter  Donaldson  writes  : — In  discus- 
sing the  interesting  paper  upon  caskets  by  Mr.  J.  W. 
Tonks,  I do  not  think  sufficient  reference  was  made 
to  the  beautiful  collection  lent  by  South  Kensington 
Museum  to  illustrate  it;  and  although  disparaging 
remarks  were  made  upon  modem  caskets,  the  differ- 
ences between  those  and  the  ancient  ones  were  not 
pointed  out.  There  being  no  time  to  speak  upon  it 
that  evening,  I ask  permission  to  offer  few  remarks 
now.  Probably  every  person  present  would  have 
concurred  in  the  opinion  that  in  beauty  of  design,  suit- 
ability to  their  use,  execution  and  variety  of  materials, 
the  ancient  examples  were  altogether  admirable  ; but 
it  was  noticeable  that  whilst  hardly  any  of  these  were 
exclusively  of  metal  the  modern  ones  were  little  else. 
It  does  not  seem  to  have  occurred  to  committees 
selecting  such  works  that  great  artists  of  the  past 
thought  ivory,  decorated  leather,  wrought  iron, 
carved  wood,  and  even  rich  embroidery,  might 
effectually  be  employed  in  caskets  ; that  the  forms 
should  be  well  defined,  not  overladen  with  em- 
blematic and  other  details,  or  the  sizes  too  small  for 
their  purpose.  Competition  being  happily  unknown, 


there  was  no  necessity  for  the  hot  haste  incompatible 
with  the  production  of  really  artistic  work.  Now, 
why  should  such  works  be  hurried  ? The  city  of 
London,  for  example,  from  past  experience,  knows 
very  well  that,  in  a given  time,  its  “freedom  ” will 
be  presented  to  some  personage,  and  the  sum  usually 
spent  on  the  casket.  Why  should  it  not  at  once 
invite  artists  to  send  in  designs,  the  three  best  being 
paid  for  ? On  one  being  chosen,  tenders  for  making 
it  could  be  invited,  subject  always  to  the  work  being 
supervised  by  the  designer,  who,  being  free  to 
employ  the  materials  best  suited  to  his  design, 
would  have  a much  larger  number  of  skilled  men  to 
select  from  than  are  at  present  obtainable  amongst 
goldsmiths  only.  Let  us  get  rid  of  the  vulgar  idea 
that  the  casket  is  to  be  valued  for  the  gold  it  may 
contain,  and  think  only  of  the  art  in  it  which  has  made 
the  South  Kensington  ones  precious  for  all  time. 


The  paper  was  illustrated  by  a series  of  fine 
examples  of  old  caskets  selected  from  the  South 
Kensington  Museum,  and  lent  by  the  Lords  of  the 
Committee  of  Council  on  Education,  as  well  as  by 
some  specimens  exhibited  by  Mr.  Tonks. 


TWELFTH  ORDINARY  MEETING. 

Wednesday,  March  2,  1892;  Sir  FREDERICK 
Bramwell,  Bart.,  D.C.L.,  F.R.S.,  Deputy- 
Chairman  of  the  Council,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Gough,  Kedgwin  E.  K.,  1,  Overton-road,  Brixton, 
S.W.,  and  Board  of  Trade,  S.W. 

Grant,  William,  University  College,  Gower-street, 
W.C. 

Kapp,  Gisbert,  31,  Parliament-street,  S.W. 

Legard,  Colonel  James  D.,  13,  The  Cliff,  Scar- 
borough. 

MacLean,  Robert  Black,  Woodville,  Burghill-road, 
Sydenham,  S.E. 

Scorgie,  James,  Poona-vllla,  King’s-gate,  Aberdeen. 
Scott,  Ernest,  3.  Investment-buildings,  67,  Lord- 
street,  Liverpool. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 

Ellis,  Walter  L.J.,  30,  St.  John’s- wood-road,  X.W. 
Herschel,  Prof.  Alexander  Stewart,  M.A.,  D.C.L., 
F.R.S.,  F.R.A.S.,  Observatory-house,  Slough, 
Bucks. 

Parsons,  Hon.  Richard  Clere,  Oak  Lea,  Wimbledon- 
park,  Surrey. 

Sturge,  Edv/ard  Brock  way,  20,  The  Waldrons, 
Croydon,  Surrey. 

Wollaston,  Arthur  N.,  C.I.E.,  India-office,  S.W., 
and  Glen-hill,  W aimer,  Kent. 

The  paper  read  was — 
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THE  SPONTANEOUS  IGNITION  OF 
COAL,  AND  ITS  PREVENTION. 

By  Vivian  B.  Lewes,  F.I.C.,  F.C.S., 

Professor  of  Chemistry,  Royal  Naval  College. 

Last  autumn  I had  the  honour  of  bringing 
before  the  Chemical  Section  of  the  British 
Association  certain  views,  which  are  now 
widely  gaining  ground,  as  to  the  cause  of  the 
phenomenon  of  spontaneous  ignition  in  masses 
of  stored  coal ; and,  in  the  discussion  which 
ensued,  Sir  Frederick  Bramwell  expressed  the 
hope  that  the  paper  would  be  followed  by  a 
second,  in  which  methods  for  the  prevention  of 
this  too  often  disastrous  action  might  be  dis- 
cussed; and  it  is  at  the  invitation  of  your 
Secretary  that  I propose  to  bring  my  views  on 
the  subject  before  you  to  night. 

Ever  since  the  general  adoption  of  coal  as  a 
fuel,  the  storing  and  shipment  of  masses  ex- 
ceeding 2,000  tons  has  been  recognised  as 
requiring  great  care  ; and  if  much  small  coal 
has  been  present,  or  if  it  has  been  stored  wet, 
firing,  or  at  any  rate  heating,  of  the  mass,  has 
frequently  taken  place.  On  shore  this  has  led 
to  much  inconvenience  and  loss,  but  it  is 
during  shipment  that  the  real  danger  has 
occurred ; and  many  a fine  vessel,  with  all 
hands,  has  been  lost  from  this  cause,  without 
even  a record  of  the  calamity  reaching  the  land. 

In  1875,  the  loss  of  life  and  property  from 
this  cause  became  so  serious,  that  a Royal 
Commission  was  appointed  to  report  upon  the 
possibility  of  preventing  these  appalling  dis- 
asters ; but  the  recommendations  contained  in 
the  report,  although  of  the  greatest  possible 
value,  seem  to  have  had  but  little  effect  in 
checking  the  loss  from  spontaneous  ignition  ; 
and,  in  the  nine  years  following  the  publication 
of  the  report  (1873  to  1883),  no  less  than  57 
coal-laden  vessels  are  known  to  have  been  lost 
fjom  this  cause,  whilst  328  others  were  missing. 

In  coal  stores,  and  in  gas  works,  heating 
frequently  takes  place,  but  is  so  much  more 
easily  dealt  with  than  at  sea,  that  cases  of 
absolute  ignition  are  much  rarer  ; and  it  is 
from  the  evidence  obtained  in  the  case  of  coal 
cargoes,  that  we  can  learn  most  as  to  the 
cause  and  prevention  of  this  most  dire  plague 
of  the  coal  trade. 

In  treating  the  subject  to-night,  I will  first 
bring  to  your  notice  the  explanation  of  the 
action  which  eventually  results  in  combustion, 
and  which  is  founded  upon  the  work  of  Richters 
and  myself,  and  will  consider  how  the  incipient 


action  can  be  best  prevented,  or  at  least  re- 
tarded, and  the  steps  which  should  be  taken 
in  case  ignition  should  result. 

Coal  is  a substance  of  purely  vegetable 
origin,  formed  out  of  contact  with  air  by  long 
exposure  to  heat  and  pressure,  from  the  woody 
fibre  and  resinous  constituents  of  a monster 
vegetation,  which  flourished  long  before  the 
earth  was  inhabited  by  man ; and  coal  may 
therefore  be  looked  upon  as  a form  of  char- 
coal, which,  having  been  formed  at  a tempera- 
ture lower  than  that  of  the  charcoal  burner’s 
heap,  and  under  great  pressure,  is  very  dense, 
and  still  retains  a quantity  of  those  constituents 
which,  in  the  latter  case,  are  driven  off  as  tar, 
wood  naphtha,  &c.  These  bodies  consist 
essentially  of  compounds  containing  carbon 
and  hydrogen,  together  with  a little  oxygen 
and  nitrogen,  and  form  the  volatile  matter  and 
hydrocarbons  of  the  coal. 

Besides  the  carbon  and  hydrocarbons,  coal 
also  contains  certain  mineral  bodies,  which 
were  mostly  present  in  the  sap  and  fibre  of  the 
original  vegetation,  and  which  gives  the  ash 
which  is  left  behind  when  the  coal  is  burnt. 
These  substances  consist  chiefly  of  sulphate  of 
lime  or  gypsum,  silica,  and  alumina,  whilst  in 
nearly  all  kinds  of  coal  is  to  be  found  a sub- 
stance called  disulphide  of  iron,  coal  brasses, 
or  pyrites,  which  has  been  formed  by  the 
gradual  reduction  of  the  sulphates  by  carbona- 
ceous matter  in  the  presence  of  iron  salts,  and 
which,  during  the  combustion  of  the  coal,  is 
decomposed,  giving  off  sulphur  compounds, 
and  leaving  behind  oxide  of  iron,  which  gives 
the  reddish  brown  colour  to  the  ash  of  many 
kinds  of  coal. 

Of  these  constituents  of  coal,  the  only  ones 
which  play  no  part  in  the  phenomena  attending 
heating  and  spontaneous  ignition,  are  the 
mineral  constituents  other  than  the  pyrites, 
and  we  have,  therefore,  to  deal  with  the 
chemical  actions  which  take  place  when  the 
carbon,  hydrocarbons,  and  brasses  contained 
in  newly-won  coal  come  in  contact  with  air 
and  moisture. 

A. — The  Influence  of  Carbon  in 
Producing  Heating. 

Carbon  is  one  of  those  substances  which 
possess  to  an  extraordinary  degree  the  power 
of  attracting  and  condensing  gases  upon  their 
surface,  this  power  varying  with  the  state  of 
division  of  the  particular  form  of  carbon  used. 
The  charcoal  obtained  from  dense  forms  of 
wood,  such  as  box,  exhibits  this  property  to  a 
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high  degree,  one  cubic  inch  of  such  charcoal 
absorbing : — * 


Ammonia  gas  90  cubic  inches. 

Sulphuretted  hydrogen  ..  55  ,, 

Carbon  dioxide  35  >* 

Ethylene  (olefiant  gas)  ..35  ,, 

Oxygen 9^25  ,, 

Nitrogen  6*5  ,, 


whilst  certain  kinds  of  coal  also  exhibit  the 
same  power,  although  to  a less  degree. 

The  absorptive  power  of  newly-won  coal  due 
to  this  surface  attraction  varies,  but  the  least 
absorbent  will  take  up  one  and  a quarter  times 
its  own  volume  of  oxygen,  whilst  in  some  coals 
more  than  three  times  their  volume  of  the  gas 
is  absorbed.  This  absorption  is  very  rapid  at 
first,  but  gradually  decreases,  and  is,  moreover, 
influenced  very  much  by  temperature,  for 
reasons  which  will  be  explained  later. 

The  absorption  is  at  first  purely  mechanical, 
and  itself  causes  a rise  of  temperature,  which, 
in  the  case  of  charcoal  formed  in  closed  retorts, 
as  in  preparing  alder,  willow,  and  dogwood 
charcoal  for  powder  making,  would  produce 
spontaneous  ignition  if  it  were  not  placed  in 
sealed  cooling  vessels  for  some  days  before 
exposure  to  air. 

The  rate  of  absorption  varies  with  the 
amount  of  surface  exposed,  and,  therefore, 
able  to  take  part  in  this  condensing  action,  so 
that,  when  coal  or  charcoal  is  finely  powdered, 
the  exposed  surface  being  much  greater, 
absorption  becomes  more  rapid,  and  rise  of 
temperature  at  once  takes  place.  If,  after  it  has 
been  made,  charcoal  is  kept  for  a day  out  of 
contact  with  air,  and  is  then  ground  down  into  a 
powder,  it  will  frequently  fire  after  exposure  to 
the  air  for  thirty-six  hours,  whilst  a heap  of 
charcoal  powder,  of  ioo  bushels  or  more,  will 
always  ignite.  It  is  for  this  reason  that  in 
making  the  charcoal  for  powder,  it  is  always 
kept,  after  burning,  for  three  or  four  days  in 
air-tight  cylinders  before  picking  over,  and  ten 
days  to  a fortnight  before  it  is  ground. 

In  the  case  of  coal,  this  rise  in  temperature 
tends  to  increase  the  rate  of  the  action 
which  is  going  on,  but  is  rarely  sufficient  to 
bring  about  spontaneous  ignition,  only  about 
one-third  the  amount  of  oxygen  being  absorbed 
by  coal  that  is  taken  up  by  charcoal;  the  action 
also  being  much  slower,  tends  to  prevent  the 
temperature  reaching  the  high  ignition  point 
of  the  coal.  Air-dry  coal  absorbs  oxygen  more 
quickly  than  wet  coal. 


B.  — The  Action  of  the  Bituminous 
Constituents  of  the  Coal  in 
Spontaneous  Ignition. 

All  coal  contains  a certain  per-centage  of 
hydrogen,  which  is  in  combination  with  some 
of  the  carbon,  and  also  with  the  nitrogen  and 
oxygen,  and  forms  with  them  the  volatile 
matter  in  the  coal.  The  amount  present 
in  this  condition  varies  greatly,  being  very 
small  in  anthracite  and  very  great  in  cannel 
and  shale.  When  the  carbon  of  the  coal 
absorbs  oxygen,  the  compressed  gas  becomes 
chemically  very  active,  and  soon  commences 
to  combine  with  the  carbon  and  hydro- 
gen of  the  bituminous  portions,  converting 
them  into  carbon  dioxide  and  water  vapour. 
This  chemical  activity  increases  rapidly  with 
rise  of  temperature,  so  that  the  heat  generated 
by  the  absorption  of  the  oxygen  causes  it  to 
rapidly  enter  into  chemical  combination.  Che- 
mical combination  of  this  kind — i.e.,  oxidation 
— is  always  accompanied  by  evolution  of  heat, 
and  this  further  rise  of  temperature  again 
increases  rapidity  of  oxidation,  so  that  a steady 
rise  of  temperature  is  set  up,  and  this  taking 
place  in  the  centre  of  a heap  of  small  coal, 
which,  from  the  air  and  other  gases  enclosed 
in  its  interstices,  is  an  admirable  non-conductor 
of  heat,  will  often  cause  such  heating  of  the 
mass  that,  if  air  percolate  slowly  into  the 
heap,  in  sufficient  quantity  to  supply  the  neces- 
sary per-centage  of  oxygen  for  the  continuance 
of  the  action,  the  igniting  point  of  the  coal 
will  soon  be  reached. 

The  effect  of  rise  of  temperature  in  increasing 
the  rapidity  of  chemical  actions  of  this  kind 
can  be  realised  from  the  effect  which  it  has  in 
the  spontaneous  ignition  of  oily  waste  or  rag. 

If  a substance  like  cotton  waste  be  rendered 
oily  with  anything  except  the  mineral  oils,  it 
acquires  the  power  of  taking  up  oxygen  from 
the  air,  and  this  oxidising  the  oil  gives  rise  to 
heat.  At  ordinary  temperatures  this  oxidation 
is  slow,  and,  consequently,  it  may  be  days 
before  the  rise  in  temperature  becomes  sensible, 
but  when  this  point  is  reached  the  oxidation 
proceeds  with  remarkable  rapidity,  and  in  a 
few  hours  the  point  of  ignition  is  reached,  and 
the  mass  bursts  into  flame,  whilst  if  the  oily 
waste  be  placed  in  a warm  place  at  first,  spon- 
taneous ignition  is  only  a question  of  hours,  or 
sometimes  even  minutes. 

Galletley  found  that  oily  cotton  at  ordinary 
temperatures  took  some  days  to  heat  and 
ignite,  whilst,  if  placed  in  a chamber  warmed  to 
130°  to  i70°F.  (54°  to  76°C.),  the  cotton,  greasy 
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with  boiled  linseed,  ignited  in  one  hour  fifteen 
minutes,  and  olive  oil  on  cotton  in  five  hours  ; 
and  in  a chamber  heated  to  i8o°  to  2oo°F. 
(82°  to  9 3°C.)  olive  oil  on  cotton  ignited  in  two 
hours. 

It  has  been  suggested  that  very  bituminous 
coal,  such  as  cannel,  shale,  and  coals  con- 
taining schist,  is  liable  to  spontaneous  ignition 
from  the  fact  that  a rise  in  temperature  would 
cause  heavy  oils  to  exude  from  them,  which, 
by  undergoing  oxidation,  might  cause  rapid 
heating.  But  experiment  not  only  shows  that 
this  is  not  the  case,  but  that  the  heavy  mineral 
oils  have  a remarkable  influence  in  retarding 
heating ; cotton  waste,  oily  with  easily  oxidi- 
sable  oils  mixed  with  20  per  cent,  of  heavy 
mineral  oil,  being  exempt  from  heating. 

C.— The  Action  of  Iron  Disulphide, 
Pyrites,  or  Coal  Brasses  in  Pro- 
moting Spontaneous  Ignition. 

The  earliest  theory  as  to  the  cause  of  spon- 
taneous ignition  in  coal  was,  that  it  was  due  to 
the  heat  given  out  during  the  oxidation  of 
pyrites  (the  disulphide  of  iron)  into  sulphates, 
and  this  idea  has  been  adopted,  and  has  held 
its  own,  in  this  country  up  to  the  present  time, 
although  the  researches  of  Dr.  Richters,  some 
twenty  years  ago,  clearly  prove  that  the  expla- 
nation was  an  erroneous  one,  and  the  late  Dr. 
Percy,  as  early  as  1864,  pointed  out  that  pro- 
bably oxidation  of  the  coal  had  a great  deal  to 
do  with  the  action. 

This  disulphide  of  iron  is  found  in  coal  in 
several  different  forms,  sometimes  as  a dark 
powder  distributed  throughout  the  mass  of  the 
coal,  and  scarcely  to  be  distinguished  from 
coal  itself.  In  larger  quantities,  it  is  often 
found  forming  thin  golden-looking  layers  in 
the  cleavage  of  the  coal,  while  it  sometimes 
occurs  as  masses  and  veins,  often  an  inch  or 
two  inches  in  thickness,  but  inasmuch  as  these 
masses  of  pyrites  are  very  heavy,  they  rarely 
find  their  way  into  the  screened  coal  for  ship- 
ment, many  hundreds  of  tons  of  these  ‘ * brasses  ’ ’ 
being  annually  picked  out  from  the  coal  at  the 
pit’s  mouth,  and  utilised  in  various  manufac- 
turing processes. 

The  yellow  pyrites  which  form  the  large 
masses  in  the  coal,  and  even  the  dark  varieties 
when  in  the  crystalline  form,  remain  practically 
unaltered,  even  after  long  exposure  to  moist 
air,  but  the  amorphous  and  finely  divided  por- 
tions, which  probably  contain  lower  sulphides 
mixed  with  the  disulphide,  will  oxidise  and 
effloresce  with  considerable  rapidity  when  ex- 
posed to  moisture  and  air,  forming  mixtures 


of  ferrous  sulphate  and  basic  sulphates  of  iron, 
and  it  is  during  this  process  of  oxidation  that 
the  heat  supposed  to  bring  about  the  ignition 
of  the  coal  is  generated. 

In  some  of  the  coals  most  prone  to  spon- 
taneous ignition  there  is  only  o*8  per  cent,  of 
pyrites,  and  if  we  imagined  the  whole  of  this  to 
be  easily  oxidisable,  and  to  be  concentrated  in 
one  spot  instead  of  being  spread  throughout 
the  mass,  and  to  be  entirely  oxidised  in  a few 
hours,  the  rise  of  temperature  would  only  be  a 
few  degrees  ; whereas,  under  existing  circum- 
stances, it  is  manifest  that  practically  no 
determinable  increase  can  be  generated  by 
the  action. 

Under  certain  conditions  the  oxidation  of 
masses  of  pyrites  first  gives  rise  to  the  for- 
mation of  ferrous  sulphate,  and  sulphur  dioxide 
with  liberation  of  sulphur,  and  my  early  experi- 
ments led  me  to  believe  that  inasmuch  as 
sulphur  has  an  igniting  point  of  250°  C..  this 
free  sulphur  might  play  an  important  part  in 
the  action,  by  lowering  the  point  of  ignition  ; 
later  experiments,  however,  show  that  this  could 
only  take  place  with  large  masses  of  pyrites 
undergoing  oxidation,  and  that  with  the 
amounts  present  in  coal,  if  the  air  were  pre- 
sent in  sufficient  quantity  to  oxidise  the  pyrites, 
the  small  trace  of  sulphur  liberated  would  be 
oxidised  to  sulphur  dioxide  at  temperatures  as 
low  as  6o°  C.  This  oxidation  of  sulphur  at  low 
temperatures  is  not  a generally  known  action, 
but  my  experiments  show  that  it  takes  place 
with  considerable  rapidity.  The  only  way 
in  which  pyrites  can  assist  spontaneous 
ignition  is  that  when  they  oxidise  they 
swell,  and  cause  disintegration  of  the 
lumps  of  coal,  so  exposing  fresh  surfaces  to 
absorb  oxygen  and  afterwards  carry  on 
chemical  action. 

I have  carefully  determined  the  igniting  point 


of  various  kinds  of 

coal,  and^find 

that — 

Cannel  coal  ignites 

at  698 

deg.  F. 

= 37o  < 

Hartlepool  coal  „ 

766 

99 

= 408 

Lignite  „ „ 

842 

99 

= 450 

Welsh  steam  coal ,, 

870*5 

99 

= 477 

So  that  no  stretch  of  imagination  could  endow 
the  small  trace  of  pyrites  scattered  through  a 
large  mass  of  coal,  and  undergoing  slow  oxi- 
dation, with  the  power  of  reaching  the  needful 
temperature. 

When  coal  is  heating,  it  gives  out  a dis- 
tinctive and  penetrating  odour,  which  is  the 
same  as  that  noticed  when  wood  is  scorched. 
The  gases  evolved  by  the  heating  coal  con- 
sist of  nitrogen,  water-vapour,  carbon  dioxide. 
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carbon  monoxide,  hydrocarbons  of  the  paraffin 
series,  and  sulphuretted  hydrogen,  the  presence 
of  the  latter  gas  showing  beyond  doubt  that 
oxidation  of  sulphur  had  nothing  to  do  with 
the  action. 

We  can  now  trace  the  actions  which  cumu- 
late in  ignition.  The  newly-won  coal  is  brought 
to  the  mouth  of  the  pit,  and  at'once  commences, 
by  virtue  of  its  surface  action,  to  absorb  oxygen 
from  the  air ; but  unless  piled  in  unusually  large 
heaps,  and  a great  deal  broken,  it  does  not,  as 
a rule,  show  signs  of  heating,  as  the  exposed 
surface  is  comparatively  small,  and  the  air 
finding  its  way  freely  between  the  lumps  keeps 
down  the  temperature.  The  coal  is  now 
screened,  and  the  obtrusively  large  lumps  of 
brasses  picked  out ; it  isjthen  put  in  the  trucks, 
and  enjoys  the  disintegrating  processes  of 
joltings  and  shuntings  innumerable,  every  jar 
adding  to  the  per-centage  of  small  coal  present, 
and  a corresponding  increase  in  the  size  of  the 
surface  exposed  to  the  air.  Arrived  at  the 
docks,  it  has  to  be  transferred  from  the  truck  to 
the  ship,  which  is  done  by  one  of  the  numerous 
forms  of  tips,  shoots,  or  spouts  employed  for 
the  purpose,  and  it  is  during  this  operation 
that  more  harm  is  done  than  at  any  other 
period.  The  coal  first  shot  into  the  vessel,  by 
reason  of  the  distance  which  it  has  to  fall,  is 
broken  down  into  small  lumps,  and  having  to 
bear  the  impact  of  the  succeeding  load  falling 
upon  it  from  a height,  rapidly  becomes 
powdered  into  slack,  whilst  the  succeeding 
loads  falling  in  on  the  cone  so  formed  get  more 
or  less  broken  down,  so  that,  by  the  time  the 
cargo  is  all  taken  in,  a dense  mass  of  small 
coal  is  to  be  found  under  the  hatchway,  and  it 
is  invariably  at  this  point  that  heating  takes 
place,  as  the  large  surface  exposed  fresh  to 
the  air  by  the  breaking  down  of  the  coal  causes 
rapid  absorption  of  oxygen,  and  consequent 
rise  of  temperature.  This  sets  up  chemical 
combination  between  the  oxygen  absorbed  by 
the  coal  and  the  hydro-carbons  and  coal 
brasses. 

On  examining  the  evidence  to  be  obtained 
as  to  the  conditions  under  which  spontaneous 
ignition  of  coal  in  ships  usually  takes  place, 
it  is  found  that  liability  to  ignition  increases 
with : — 

1.  The  increase  in  mass  of  coal. — Thus,  in 
cargoes  of  under  500  tons  the  cases  reported 
amount  to  a little  under  % per  cent,  for  ship- 
ments out  of  Europe  ; from  500  to  1,000  tons,  to 
over  1 per  cent.;  from  1,000  to  1,500  tons,  to 
3-5  per  cent. ; 1,500  to  2,000  tons,  to  4*5  per 
cent.  ; and  over  2,000  tons  to  no  less  than 


9 per  cent.  The  evidence  demonstrating  this 
very  remarkable  result  is  to  be  found  in  the 
Report  of  the  Royal  Commission  for  1875, 
p.  8,  and  clearly  shows  the  influence  of  mass 
upon  this  action,  which  acts  in  two  wrays : — 
[a)  The  larger  the  mass,  the  more  non- 
conducting material  will  there  be  between  the 
spot  at  which  heating  is  taking  place  and  the 
cooling  influence  of  the  outer  air.  (b)  The 
larger  the  mass  the  greater  will  be  the  break- 
ing-down action  of  the  impact  of  coal  coming 
down  the  shoot  upon  the  portions  first  loaded 
into  the  ship,  and  the  larger,  therefore,  the 
fresh  surface  exposed  to  the"action  of  the  air. 

2.  The  -ports  to  which  shipments  arc  made. 
— 26,631  shipments  to  European  ports,  in  1873, 
only  resulting  in  ten  casualties,  whilst  4,485 
shipments  to  Asia,  Africa,  and  America  gave 
no  less  than  sixty.  This  startling  result  is 
partly  due  to  the  length  of  time  the  cargo  is  in 
the  vessel,  the  absorption  and  oxidation  being 
a comparatively  long  action ; but  a far  more 
active  cause  is  the  increase  in  the  action 
brought  about  by  the  increase  of  temperature 
in  the  tropics,  which  converts  a slow  action 
into  a rapid  one,  and  if  statistics  had  been 
taken,  most  of  the  ships  would  have  been 
found  to  have  developed  active  combustion 
somewhere  about  the  neighbourhood  of  the 
Cape,  the  action  developed  in  the  tropics 
having  raised  the  temperature  to  the  igniting 
point  of  the  coal  by  that  time. 

3.  The  kind  of  coal , some  coals  being 
specially  liable  to  spontaneous  heating  and 
ignition.  This  is  a point  on  which  great 
diversity  of  opinion  exists,  but  I think  it  will 
be  pretty  generally  admitted  that  cases  of 
heating  and  ignition  are  more  frequent  in 
coals  from  East  Coast  ports  than  in  shipments 
of  the  South  Wales  coals. 

The  idea  that  the  per-centage  of  pyrites 
present  is  any  indication  of  the  liability  to 
spontaneous  combustion,  must  be  entirely  dis- 
carded, as  experiment  shows  that  many  coals 
poor  in  pyrites  frequently  ignite,  whilst  others 
rich  in  them  are  perfectly  safe. 

A much  surer  guide  is  to  be  found  in  the 
quantity  of  moisture  present  in  an  air-dried 
sample  of  coal,  which  is  a sure  index  to  the 
absorptive  power.  The  higher  the  amount  of 
moisture  held  by  the  coal,  after  exposure  for 
some  time  to  dry  air,  the  greater  will  be  its 
power  of  absorption  for  oxygen,  and  the 
greater  therefore  its  liability  to  spontaneous 
heating  and  ignition. 

This  is  beautifully  shown  by  the  following 
I Table,  in  which  the  per-centage  of  pyrites  and 
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moisture  present  in  some  coals  are  contrasted 
with  their  liability  to  self-ignition  : — 


Liability  to 
Spontaneous  Ignition. 

Pyrites  per 
cent. 

Moisture 
per  cent. 

( 

I‘I3 

2’54 

Very  slight 

- 

I -01  to  3-04 

275 

( 

1-51 

3-90 

( 

1-20 

450 

Medium 

i-o8 

475 

( 

i*i5 

475 

( 

1 ■ r 2 

4-85 

1 

1 

0-83 

5 '30 

Great  

0-84 

5*52 

1 

1 

i-oo 

9-01 

The  per-centage  of  moisture  shown  in  this 
Table  is  not  due  to  external  wetting,  but  is 
moisture  absorbed  from  the  air  and  held  by 
the  coal,  so  that  the  amount  of  it  present  is  an 
indication  of  the  power  of  absorption  possessed 
by  the  coal,  and  which  will  give  it  the  power 
of  taking  up  oxygen  as  well  as  water  vapour. 

4.  The  size  of  the  coal , small  coal  being 
much  more  liable  to  spontaneous  ignition  than 
large.  This,  as  has  been  pointed  out,  being 
entirely  due  to  the  increase  in  active  absorbent 
surface  exposed  to  the  air,  a fact  which  is 
verified  by  the  experience  of  large  consumers 
of  coal  on  land  ; gas  managers  recognising 
the  fact  that  coal  which  has  been  stamped 
down  or  shaken  down  during  storage  being 
more  liable  to  heat  than  if  it  has  been  more 
tenderly  handled, '.the  extra  breakage  causing 
the  extra  risk. 

5 . Shipping  or  storing  coals  while  wet. — 
The  effect  of  moisture  upon  coal  is  very  re- 
markable. At  first  external  wetting  retards  the 
absorption  of  oxygen  by  the  coal,  but  the 
presence  of  moisture  afterwards  increases  the 
action  of  the  already  absorbed  oxygen  upon  the 
hydrocarbons  of  the  coal,  and  so  causes  a 
serious  increase  in  the  heating.  Of  late  years 
the  researches  of  Cowper,  Baker,  Dixon  and 
others  have  shown  so  fully  the  important  part 
which  moisture  plays  in  chemical  combination, 
that  it  is  now  fully  recognised  as  a factor  of 
importance  in  actions  of  this  kind.  During 
last  autumn,  a very  marked  case  of  the  influence 
of  moisture  in  the  action  taking  place  came 
under  my  notice  : — A ship  took  in  a cargo  of 
coal  at  a South  Welsh  port,  the  weather  being 
fine  and  dry  whilst  she  was  loading  at  the  main 


hatch,  and  wet  whilst  taking  in  the  coal  at  the 
after  hatch,  with  the  result  that  the  temperature 
after  the  first  few  days  was  uniformly  about 
io°  higher  in  the  coal  that  had  been  loaded 
wet  than  in  the  dry  portion  of  the  cargo,  spon- 
taneous ignition  being  the  ultimate  result. 

6.  Ventilation  of  the  mass  of  coal. — The 
so-called  ventilation,  which  has  from  time  to 
time  been  introduced  into  coal  ships,  is  un- 
doubtedly one  of  the  most  prolific  causes  of 
spontaneous  ignition.  For  ventilation  to  do 
any  good,  cool  air  would  have  to  sweep  con- 
tinuously and  freely  through  every  part  of  the 
cargo,  a condition  impossible  to  attain,  whilst 
anything  short  of  thaf  only  increases  the  danger, 
the  ordinary  methods  of  ventilation  supplying 
just  about  the  right  amount  of  air  to  create  the 
maximum  amount  of  heating.  The  reason  of 
this  is  clear.  A steam  coal  absorbs  about 
twice  its  own  volume  of  oxygen,  and  takes 
about  ten  days  to  do  it  under  favourable  con- 
ditions, and  it  is  this  oxygen  which,  in  the  next 
phase  of  the  action,  enters  into  chemical  com- 
bination, and  causes  the  serious  heating.  A 
ton  of  steam  coal  occupies  42  to  43  cubic  feet, 
and  if  properly  loaded  contains  between  the 
lumps,  as  nearly  as  possible,  12  cubic  feet  of 
air  space,  that  is  to  say,  of  the  42  cubic  feet  12 
cubic  feet  is  air,  and  30  cubic  feet  is  coal. 
Thirty  cubic  feet  of  coal,  with  its  fresh  absorb- 
ing surfaces  laid  bare  by  the  crushing  incidental 
to  loading,  will,  in  the  first  ten  days  after  being 
taken  on  board,  absorb  60  cubic  feet  of  oxygen, 
if  it  can  get  it.  Now,  air  contains  only,  roughly, 
one-fifth  of  its  volume  of  oxygen,  so  that  60  cubic 
feet  represent  300  cubic  feet  of  air,  or  twenty- 
five  times  as  much  as  is  present.  It  is  there- 
fore evident  that  if  air  could  be  excluded, 
there  wouldbe  only  one  twenty-fifth  the  quantity 
of  oxygen  present  that  is  needed  for  complete 
action,  and  any  heating  would,  inconsequence, 
be  very  slight ; whilst  to  produce  the  greatest 
heating  it  would  be  necessary  to  change  the 
entire  air  in  the  cargo  twenty-five  times  in  the 
first  ten  days,  and  this  is  just  about  what  the 
old  method  of  taking  a box  shaft  along  the 
keelson  with  Venetian  lattice  up  shafts  from  it 
would  give. 

The  most  forcible  illustration  of  the  evil  of 
such  ventilation  is  to  be  found  in  the  case  of 
the  four  colliers,  Euxine , Oliver  Cromwell, 
Calcutta,  and  'Corah,  which  were  loaded  at 
Newcastle  under  the  same  tips,  at  the  same 
time,  with  the  same  coal,  from  the  same  seam. 
The  first  three  were  bound  for  Aden,  and  were 
all  ventilated.  The  Corah  was  bound  for 
Bombay,  and  was  not  ventilated.  The  three 
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thoroughly  ventilated  ships  were  totally  lost  from 
spontaneous  ignition  of  their  cargo,  whilst  the 
Corah  reached  Bombay  in  perfect  safety. 

7.  Rise  in  Temperature. — It  has  been  fully 
pointed  out  that  anything  which  tends  to  in- 
crease of  initial  temperature  increases  the 
rapidity  of  chemical  action,  and  in  most  cases 
of  spontaneous  combustion  in  coals  stored  in 
this  country,  the  cause  can  be  traced  to  a 
steam  pipe  or  boiler-flue  in  contact  with  the 
mass  of  coal,  or  even  fixed  to  a wall  against 
which,  on  the  other  side,  the  coal  is  heaped. 
Sometimes  the  coal  store  is  close  to  the  benches 
of  retorts  in  a gas  works,  or  even  against 
the  wall  of  the  benches,  and  in  such  cases, 
with  certain  classes  of  coals,  ignition  would  be 
almost  certain  to  take  place.  In  a paper  read 
at  the  last  meeting  of  the  Gas  Institute,  it  was 
proposed  to  lead  the  flues  from  the  benches 
under  the  coal  store,  in  order  to  dry  the  coal, 
a device  which  would  infallibly  lead  to  spon- 
taneous ignition. 

On  colliers  there  are  many  causes  for  in- 
creased temperature,  amongst  them  being  the 
introduction  of  triple  expansion  engines  and 
high-pressure  boilers.  Steam  at  80  lbs.  boiler 
pressure  has  a temperature  of  3240  F.  (162°  C.), 
and  a common  stoke-hold  temperature,  with 
boilers  worked  at  this  pressure,  is  ioo°  to 
130°  F.  (or  38°  to  540  C.)  Steam  at  a boiler 
pressure  of  155  lbs.  has  a temperature  of 
368°  F.,  or  186°  C.,  and  gives  a corresponding 
increase  of  temperature  in  the  stoke-hold  and 
other  adjacent  portions  of  the  vessel,  the  tem- 
perature in  the  stoke-hold  under  these  condi- 
tions being  from  no0  F.  (43*5°  C.)  to  140°  F. 
(6o°  C.),  an  increase  of  about  io°  F. 

Then,  again,  donkey  boilers  will  often  be 
found  recessed  into  bunker  bulkheads,  and 
steam  pipes  led  alongside  the  bulkheads, 
with  the  cargo  close  up  against  them  on  the 
other  side.  The  effect  of  temperature  due  to 
climatic  influences  has  already  been  dealt  with 
under  the  influence  on  ignition  of  ports  to 
which  shipments  are  made. 

Having  now  discussed  the  chemical  and 
physical  conditions  which  lead  to  the  phe- 
nomenon known  as  “spontaneous  ignition,” 
we  can  formulate  precautions  which4will  tend 
to  prevent  such  disasters. 

1.  Ihe  choice  of  coal  for  storage  or 
shipment. — The  coal  should  be  as  large  as 
possible,  free  from  dust,  and  with  as  little 
“smalls”  as  can  be  helped.  It  is  better  as 
free  from  pyrites  as  possible,  and  it  should 
contain,  when  air-dried,  not  more  than  3 per 
cent,  of  moisture. 


2.  Precautions  to  be  taken  in  storing  cm 
loading. — The  coal  store  should  be  well 
roofed  in,  and  have  an  iron  floor  bedded  in 
cement,  all  supports  passing  through  and  in 
contact  with  the  coal  should  be  of  iron  or 
brick  ; if  hollow  iron  supports  are  used,  they 
should  be  cast  solid  with  cement.  The  coal 
must  never  be  loaded  or  stored  during  wet 
weather,  and  the  depth  of  coal  in  the  store- 
should  not  exceed  eight  feet,  and  should  only 
be  six  where  possible.  Under  no  condition 
must  a steam  or  exhaust  pipe  or  flue  be 
allowed  in  or  near  any  wall  of  the  store,  nor 
must  the  store  be  within  twenty  feet  of  any 
boiler,  furnace,  or  bench  of  retorts.  No  coal 
should  be  stored  or  shipped  to  distant  ports 
until  at  least  a month  has  elapsed  since  it  was 
brought  to  the  surface.  Every  care  should  be 
taken  during  loading  or  storing  to  prevent 
breaking  or  crushing  of  the  coal,  and  on  no 
account  must  a large  accumulation  of  small 
coal  be  allowed.  These  precautions,  if  pro- 
perly carried  out,  would  amply  suffice  to 
entirely  do  away  with  spontaneous  ignition  in 
stored  coal  on  land,  and  we  have  now  to 
consider  a far  more  important  phase  of  the 
question. 

3.  Precautions  to  be  taken  on  board  coal- 
laden  ships. — -This  phase  of  the  question  is 
undoubtedly  the  most  important,  and  in  order 
to  ensure  any  successful  treatment  of  the  coal 
cargo  at  sea,  to  prevent  undue  heating  and 
ignition,  the  means  adopted  must  be  as  nearly 
automatic  in  their  working  as  possible,  as  it  is 
useless  to  expect  the  master  or  any  officer  on 
board  a collier  during  rough  weather,  &c.,  to 
comply  with  any  instructions,  such  as  daily 
taking  the  temperatures  in  various  parts  of 
the  cargo,  and  so  on. 

The  iron  bulkheads  dividing  the  coal 
storage  from  the  other  parts  of  the  vessel 
should  be  made  double,  and  spaced  six  inches 
to  a foot  apart,  with  openings  (which  could  be 
closed  water-tight)  every  few  feet,  to  allow  of 
the  interior  being  from  time  to  time  coated 
with  protective  compositions.  Through  this 
double  casing  sea-water  would  be  allowed  to 
circulate,  and  would  not  only  effectually  pre- 
vent any  penetration  of  heat  from  the  stoke- 
hold, boilers,  or  engine-room  to  the  coal,  but 
also  do  away  with  any  chance  of  leakage  of 
gases  from  the  coal  cargo  into  other  portions 
of  the  vessel,  and  so  would  minimise  the 
danger  of  explosions. 

A similar  double  partition  should  run  down 
the  centre  of  that  portion  of  the  vessel  in  which 
the  coal  was  stored,  and  it  would  be  sufficient 
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if  this  were  packed  with  silicate  wool ; this 
partition  would  serve  to  prevent  any  heating 
which  might  take  place  in  one  part  of  the 
cargo  being  communicated  to  the  other  half, 
whilst  it  would  also  perform  the  important 
function  of  helping  to  prevent  shifting  of  the 
-cargo  during  heavy  rolling. 

When  the  coal  has  all  been  taken  in,  it 
■should  be  battened  down,  and  the  hatches 
•should  not  be  again  opened  until  the  vessel 
Teaches  her  destination,  the  only  ventilation 
allowable  being  a 2 -inch  pipe  just  inserted 
into  the  crown  of  each  coal  compartment,  and 
led  twelve  feet  up  the  nearest  mast,  the  top 
being  left  open.  This  would  be  quite  sufficient 
to  allow  free  egress  to  any  gases  evolved  by  the 
coal,  but  would  not  allow  undue  excess  of  air. 

Into  the  body  of  the  coal  cargo  itself  would 
be  screwed,  at  regular  intervals  of  about  10  feet, 
iron  pipes,  closed  at  the  bottom,  and  contain- 
ing alarm  thermostats,  so  arranged  that  when 
a rise  of  temperature  causes . expansion  of  . the 
mercury  in  rising  in  the  tube,  it  makes  a con- 
tact ; and  the  wires  from  these  tubes  are  in 
connection  with  an  electric  bell,  index-board, 
and  battery  in  the  captain’s  room  ; so  that  the 
moment  the  temperature  is  reached  to  which 
the  thermometers  have  been  set  the  bell  rings, 
and  will  continue  to  ring,  until  the  tempera- 
ture again  sinks,  the  spot  in  which  heating  is 
taking  place  being  indicated  by  the  index- 
board. 

In  the  evidence  given  before  the  Com- 
missioners in  1875,  Mr.  J.  Glover  strongly 
advocated  the  use  of  carbon  dioxide,  or 
carbonic  acid  gas,  as  it  is  more  usually 
termed,  for  extinguishing  ignition  when  it 
had  broken  out  in  a coal  cargo,  and  for 
stopping  heating  when  it  had  reached  a 
dangerous  pitch.  His  proposal  was  to  gene- 
rate the  gas  by  the  action  of  hydrochloric  acid 
upon  chalk,  and  to  lead  it  by  gas  pipes  to  the 
compartment  affected ; and  this  gas,  being 
heavier  than  air,  and  a non-supporter  of  com- 
bustion, was  to  displace  the  air  and  its  con- 
tained oxygen,  and  so  to  prevent  further  action 
by  surrounding  the  coal  with  an  atmosphere 
which  could  not  carry  on  combustion.  The 
idea  was  a good  one,  but  there  were  many 
difficulties  in  the  way  of  carrying  it  out,  one 
being  that,  for  every  1,000  tons  of  coal  carried, 
80  cwt.  of  hydrochloric  acid  would  have  had  to 
be  shipped  ; also  the  gas  could  not  have  been 
driven  down  into  the  hold  if  any  serious  heat- 
ing had  taken  place,  as  an  up -current  would 
have  been  formed,  and  would  have  carried  it 
away ; whilst  in  the  state  of  gas,  it  fails  to  give 


any  great  cooling  effect,  and  so  would  have  exer- 
cised but  little  influence  upon  the  mass  of  red- 
hot  fuel.  These  objections  weighed  so  strongly 
with  the  Commissioners  that,  in  their  final 
report,  we  find  the  following  sentences  : — 

“Several  methods  for  generating  carbonic  acid 
gas,  and  applying  it  to  the  ignited  portion  of  a coal 
cargo,  have  been  proposed  for  our  consideration. 
We  consider,  however,  that  although  this  gas  might 
be  useful  for  excluding  atmospheric  air  (which  is 
essential  to  support  combustion),  yet  it  will  not,  as 
water  does,  exert  any  very  sensible  cooling  effect, 
which  is  a point  of  vital  importance  in  the  case  of  a 
mass  of  ignited  coal.  We  are  of  opinion  that  water 
and  steam  are  the  only  agents  practically  available 
for  the  purpose  of  extinguishing  fire  in  coal  cargoes.” 

Applied  in  the  way  which  was  suggested, 
there  is  no  doubt  but  that  the  carbonic  acid  gas 
would  have  been  practically  useless  ; but  there 
is  another  way  in  which  it  could  be  used, 
which  would  make  it  a most  powerful  cooling 
agent,  an  instantaneous  quencher  of  fire,  and 
would  prevent  any  further  tendency  to  heat  on 
the  part  of  the  coal  treated  with  it. 

If  carbonic  acid  gas  is  compressed  under  a 
pressure  of  36  atmospheres  at  a temperature  of 
320  F.  (o°  C.),  #it  is  condensed  to  the  liquid 
state,  and  can  be  obtained  in  steel  vessels 
closed  with  screw  valves.  On  opening  the 
valve  some  of  the  liquid  is  ejected  into  the  air, 
and,  in  coming  into  the  ordinary  atmospheric 
pressure,  is  in  a moment  converted  into  a large 
volume  of  gas.  Conversion  from  the  liquid  to 
the  gaseous  state  means  the  absorption  of  a 
large  amount  of  heat ; and  so  great  is  this, 
that  everything  near  the  stream  of  new-born 
gas  is  cooled  down,  and  some  of  the  escaping 
liquid  is  frozen  to  a solid,  having  a tempera- 
ture of  - 78  C.,  or  - 108-4  F. 

This  liquid  carbonic  acid  gas  is  now  ex- 
tensively manufactured,  and  is  used  abroad  to 
a large  extent  for  aerating  waters,  driving 
torpedoes,  and  for  freezing  machines ; and  I 
should  suggest  its  use  in  the  following  way  for 
the  checking  of  ignition  m the  coal  cargo 

The  nozzle  attached  to  the  screw-valve  on 
the  bottle  of  condensed  gas  should  have  a short 
metal  nose-piece  screwed  on  to  it,  the  tube  in 
which  should  be  cast  in  solid,  with  an  alloy  of 
tin,  lead,  bismuth  and  cadmium,  which  can  be 
so  made  as  to  melt  at  exactly  200°  F.  (930  C.). 
The  valve  should  then  be  opened,  and  the  steel 
bottle  buried  in  the  coal  during  the  process  of 
loading.  The  temperature  at  which  the  fusible 
metal  plug  will  melt  is  well  above  the  tempera- 
ture which  could  be  reached  by  any  legitimate 
cause,  and  would  mean  that  active  heating  was 
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going  on  in  the  coal ; and  under  these  con- 
ditions the  pressure  in  the  steel  cylinder  would 
have  reached  something  like  1,700  lbs.,  and  the 
moment  the  plug  melted  the  whole  contents  of 
the  bottle  would  be  blown  out  of  it  into  the 
surrounding  coal,  producing  a large  zone  of 
intense  cold,  and  cooling  the  surrounding  mass 
to  a comparatively  low  temperature.  The 
action,  moreover,  would  not  stop  here,  as  the 
cold,  heavy  gas  would  remain  for  some  time  in 
contact  with  the  coal,  diffusion  taking  place 
but  slowly  through  the  small  exit  pipe. 

When  the  coal  has  absorbed  as  much  oxygen 
as  it  can,  it  still  retains  the  power  of  absorbing 
a considerable  volume  of  carbonic  acid  gas  ; 
and  when  coal  has  heated,  and  then  been 
rapidly  quenched,  the  amount  of  gas  so 
absorbed  is  very  large  indeed,  and  the  inert  gas 
so  taken  up  remains  in  the  pores  of  the  coal, 
and  prevents  any  further  tendency  of  heating  ; 
indeed,  a coal  which  has  once  heated,  if  only 
to  a slight  degree,  and  has  then  cooled  down, 
is  perfectly  harmless,  and  will  not  heat  a second 
time.  It  is  not  by  any  means  necessary  to 
replace  the  whole  of  the  air  in  the  interstices  of 
the  coal  with  the  gas,  as  a long  series  of 
experiments  show  that  60  per  cent,  of  carbonic 
acid  gas  prevents  the  ignition  of  the  most 
pyrophoric  substances. 

One  hundred  cubic  feet  of  gas  can  be  con- 
densed in  the  liquid  state  in  a steel  cylinder 
one  foot  long  and  three  inches  diameter,  and 
it  has  been  shown  that  a ton  of  coal  contains 
air  spaces  equal  to  about  12  cubic  feet;  there- 
fore, one  of  these  cylinders  would  have  to  be 
put  in  for  every  eight  tons  of  coal,  as,  although 
the  gas  formed  at  the  first  moment  would 
only  occupy  a small  space,  on  account  of 
its  low  temperature,  it  would  rapidly  expand 
in  contact  with  the  hot  coal.  These  cylinders 
should  be  distributed  evenly  throughout  the 
cargo,  and  near  the  alarm  thermometers,  which 
should  be  set  to  ring  a degree  or  two  below  the 
point  at  which  the  fusible  plug  would  melt. 

The  bell  ringing  in  the  captain’s  room  would 
warn  him  that  heating  was  taking  place,  and 
the  bell  would  continue  to  ring  until  the  cylinder 
had  discharged  its  contents,  and  had  cooled  the 
cargo  down  to  a safe  degree,  so  that  the  whole 
arrangement  would  bepurely  automatic,  and  yet 
the  officers  would  know  if  everything  was  safe. 

This  liquid  is  now  being  made  at  a com- 
paratively cheap  rate,  and,  with  any  demand 
for  it,  machinery  could  be  put  up  at  the  prin- 
cipal coaling  ports,  to  charge  empty  cylinders 
at  a very  low  rate,  so  that  the  initial  cost  of  the 
steel  cylinders  once  got  over,  the  expenses 


would  not  be  worth  considering,  more  especially 
as  one,  or  two  at  most,  of  the  cylinders  in  use, 
would  be  likely  to  go  off. 

If  the  precautions  advocated  were  taken,  on 
danger  could  arise  until  the  arrival  of  the  ship 
at  her  destination,  and  the  commonest  pre- 
cautions would  then  suffice.  On  removing  the 
hatches  no  naked  light  must  be  allowed  near 
them,  and  no  one  must  be  allowed  to  descend 
into  the  hold  until  all  the  gases  have  had  time 
to  diffuse  out  into  the  air.  If  the  cylinders 
have  gone  off,  there  will  be  but  little  fear  of  ex- 
plosion, as  a high  per-centage  of  the  carbonic 
acid  gas  lowers  the  explosive  power  which  the 
mixture  of  marsh  gas  (given  off  from  some 
coal)  and  air  possess  ; but  the  carbonic  acid 
gas  would  overcome  and  suffocate  a man  de- 
scending into  an  atmosphere  containing  any 
considerable  per-centage  of  it.  When  a safety 
lamp,  lowered  into  the  hold,  continues  to  burn 
as  brightly  as  it  did  in  the  open  air,  then  it  is 
perfectly  safe  to  descend. 

When  once  coal  in  a cargo  has  fired,  pump- 
ing in  water  is  of  practically  no  use,  as  the  fire 
is,  as  a rule,  near  the  bottom  of  the  mass  of 
coal,  and  the  flow  of  the  water  is  so  impeded 
by  the  caking  of  the  heated  mass  above  the 
fire,  that  in  percolating  through  the  interstices 
of  the  heated  coal,  it  is  converted  into  steam 
before  it  can  reach  the  seat  of  combustion.  The 
most  effective  way  to  apply  water  would  be  to 
have  three-inch  pipes  laid  along  the  floor  of  the 
coal  compartments,  about  six  feet  apart,  these 
tubes  having  a quarter-inch  hole  bored  in  the 
upper  side  every  foot  or  so,  and  each  pair  of 
pipes  coming  through  the  bulk-head,  and  con- 
necting on  to  two  six-inch  pipes  passing 
through  the  side  of  the  vessel,  the  sea  water 
being  prevented  from  entering  by  means  of 
screw  valves.  As  soon  as  the  alarm  thermo- 
meter gave  notice  that  heating  had  reached  a 
dangerous  point,  these  valves  could  be  opened 
and  the  lower  portion  of  the  cargo  drenched 
with  salt  water.  This,  evaporating  rapidly, 
would  give  large  volumes  of  water  vapour, 
which,  passing  up  through  the  heated  coal, 
would  lower  its  temperature,  but  would  not  be 
nearly  as  effective  as  the  method  before  advo- 
cated. It  might,  however,  be  used  in  con- 
junction with  that  method,  and  would,  in  many 
cases,  save  the  carbonic  acid  gas. 

In  the  case  of  coal  bunkers  in  modern 
steamers  and  warships,  the  conditions  under 
which  the  coal  is  placed  are  so  totally  different 
from  those  existing  in  a collier,  that  no  com- 
parison can  be  drawn  between  them. 

In  the  coal  bunker,  the  question  of  mass, 
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which  plays  so  important  a part  in  a hold  laden 
with  coal,  is  almost  entirely  eliminated,  as  50 
to  400  tons  would  be  about  the  capacity  of  any 
ordinary  bunker,  and  it  has  been  before  shown 
that  the  cases  of  spontaneous  ignition  in 
masses  of  coal  less  than  500  tons  does  not 
amount  to  more  than  quarter  per  cent.,  and  the 
question  of  initial  temperature  becomes  the 
most  important  factor. 

A few  years  ago,  such  an  occurrence  as  a 
coal  bunker  on  fire  was  rare,  whilst  at  the  pre- 
sent time  hardly  a week  passes  without  some 
more  or  less  serious  cases  occurring  on  the 
fast  liners,  and  it  is  evident  that  there  must 
exist  some  well-defined  cause  for  this  enor- 
mous increase  in  cases  of  spontaneous  ignition. 
On  collecting  evidence  on  this  point,  the  first 
thing  that  strikes  one  is  that  bunker  fires  are 
almost  entirely  confined  to  vessels  in  which  the 
bunker  bulkheads  are  only  separated  from  the 
funnel  by  a narrow  air-space,  or  in  close  prox- 
imity to  the  boilers  themselves,  but  where  the 
bunkers  are  stepped  back  from  the  funnel 
casing  and  boilers,  spontaneous  ignition  is  a 
great  rarity. 

Taking  the  case  of  a fast  liner,  it  is  found 
that  the  temperature  in  a coal  bunker  varies  very 
considerably,  according  to  its  proximity  to  the 
air  channel  round  the  funnel  casing.  Close  to 
the  outside  of  the  bulkhead  the  temperature  is 
often  as  high  as  200°  F.  (930  C.)  whilst  inside 
1200  would  be  a fair  estimate,  and  from  the 
centre  of  the  bunker  to  the  side  of  the  vessel 
it  is  seldom  above  75°F  (240  C.) ; the  tempera- 
ture, however,  being  higher  near  the  iron  decks, 
which,  being  in  contact  with  the  heated  bulk- 
head, conduct  the  heat  through  the  coal,  and 
raise  the  temperature  often  up  to  ioo°  F. 

It  has  been  pointed  out  that  if  coal  be  kept 
at  a high  temperature,  even  though  it  be  far 
below  its  igniting  point,  ignition  is  only  a 
question  of  time  ; and  if  the  bunker  coal  next 
the  bulkhead  be  kept  at  120°  F.,  any  coal  with 
a tendency  to  absorb  oxygen  will  run  a great 
chance  of  igniting  within  a few  days.  It  is 
manifest  that  if  this  is  the  real  cause  of  igni- 
tion, the  seat  of  the  fire  ought  to  be  found 
close  to  the  heated  bulkhead,  but  this  is  very 
often  not  the  case,  the  mass  of  fire  being 
found  near  the  centre  of  the  bunker,  and 
sometimes  even  towards  the  sides  of  the 
vessel ; but  careful  examination  soon  reveals 
the  cause  of  this,  as  a line  of  charred  coal  is 
mostly  to  be  found  running  from  the  heated 
bulkhead  to  the  seat  of  active  combustion, 
showing  that  the  fire  started  by  the  high 
initial  temperature  has  not  had  sufficient  air 
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near  the  bulkhead  to  do  more  than  smoulder, 
but  that  as  soon  as  it  came  in  contact  with  a 
current  of  air  passing  up  through  the  coal 
from  the  hatches  in  the  decks,  the  smouldering 
mass  began  to  burn  fiercely. 

In  order  to  prevent  spontaneous  ignition  of 
the  coal  under  these  circumstances,  all  that  is 
necessary  is  to  reduce  the  temperature  of  the 
bulkhead  in  contact  with  the  coal,  as  if  this  is 
kept  at  a temperature  not  exceeding  82°  to 
90°  F.,  there  is  little  or  no  fear  of  the  oxida- 
tion of  the  hydrocarbons  of  the  coal  proceed- 
ing with  such  rapidity  as  to  cause  ignition  in 
such  a quantity  of  coal  as  can  be  carried  in 
the  bunkers ; the  iron  decks,  by  subdividing 
the  mass,  also  helping  to  reduce  any  risk. 

In  order  to  reduce  the  temperature  to  the 
required  extent,  it  would  be  necessary  to- 
make  the  bulkheads  close  to  any  heating  sur- 
face, such  as  the  funnel  casing,  double. 

Through  this  double  casing  sea-water  would; 
be  allowed  to  circulate  very  slowly,  and  would 
effectually  prevent  any  undue  rise  of  tempera- 
ture ; whilst,  to  make  the  arrangements  com- 
plete, a thermostat  should  be  fixed  on  the  inner 
plate  of  each  bulkhead,  which,  if  the  tempera- 
ture rose  to  ioo°  F.  (38°  C.),  would  ring  a bell 
in  the  captain’s  room,  when  the  rate  of  flow  of 
water  could  be  increased  until  the  required; 
fall  in  temperature  took  place. 

Should  this  arrangement  prove  impossible 
from  any  structural  cause,  then  a rapid  current 
of  air  forced  through  the  bunkers  by  means  of 
a fan,  or  even  an  up-current  formed  by  a good 
air-pump  ventilator  in  the  crown  of  the  bunker, 
would  go  far  to  keep  the  temperature  within 
safe  limits. 

In  a coal  cargo,  perfect  ventilation  is  impos- 
sible on  account  of  the  mass  of  coal  present, 
and,  therefore,  the  hold  should  be  battened 
down,  and  everything  done  to  prevent  imperfect 
ventilation,  gas-tight  bulkheads  being  a neces- 
sity for  this  purpose. 

In  coal  bunkers,  on  the  other  hand,  on 
account  of  free  access  being  obtained  to-  both 
top  and  bottom  of  the  coal,  and  also  the  small 
mass  present,  perfect  ventilation  is  possible, 
and  should  be  attempted,  whilst  the  water 
bulkheads  will  do  away  with  any  undue  rise  of 
temperature. 

Chemists  have  been  repeatedly  asked  if 
analysis  gives  no  indications  by  which  a coal, 
liable  to  spontaneous  heating,  can  be  dis- 
tinguished from  another  which  is  perfectly  safe 
for  storage  or  shipment  in  bulk ; but,  up  to 
the  present  time,  the  action  has  been  so  little 
understood,  that  no  such  differentiation  was 
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possible,  but  with  a clear  conception  of  the 
causes  which  lead  to  heating,  it  should  be 
quite  possible  to  do  so. 

As  I have  shown,  all  coals,  when  heated  to 
a temperature  a little  above  that  of  boiling 
water,  have  their  power  of  absorbing  oxygen 
so  increased  that  they  will,  in  a few  hours, 
absorb  sufficient  to  give  a perceptible  increase 
in  weight,  and  the  greater  their  absorption 
power  the  greater  will  the  increase  be  ; and  as 
it  is  upon  this  that  the  liability  to  heat  de- 
pends, the  amount  of  increase  in  weight  would 
give  a sure  indication  of  the  liability  to  spon- 
taneous ignition.  We  have  at  present,  how- 
ever, no  data  to  show  what  is  a safe  amount 
of  absorption  and  with  what  amount  danger 
commences,  and  the  owners  of  collieries  yield- 
ing coal  liable  to  heating  are  so  anxious  to 
prevent  the  fact  leaking  out,  that  there  will  be 
considerable  difficulty  in  obtaining  authentic 
samples  to  make  the  determination  with. 

My  own  experience,  however,  leads  me  to 
think  that  if  an  air-dry  coal  does  not  contain 
more  than  3 per  cent,  of  moisture,  and  when 
powdered  and  heated  to  about  250°  Fahr.  in 
an  oven  for  three  hours  does  not  increase 
more  than  about  2 per  cent,  in  weight,  it  may 
be  looked  upon  as  a safe  coal  to  store  in  bulk. 

I am  perfectly  aware  that  the  precautions  I 
have  suggested  will  never,  unless  pressure  is 
brought  to  bear  upon  them,  be  adopted  by  the 
owners  of  colliers,  on  account  of  the  slight  extra 
expense  and  trouble  they  would  involve ; but 
if  Lloyds  could  be  prevailed  upon  to  lower  the 
rate  of  insurance  upon  coal  cargoes  treated  in 
this  way,  and  substantially  increase  the  rate 
upon  cargoes  in  which  these  precautions  had 
not  been  adopted,  a class  of  disaster  as  appal- 
ing  in  nature  as  it  is  destructive  in  result  would 
soon  be  entirely  done  away  with. 


DISCUSSION. 

Sir  James  Douglass,  F.R.S.,  desired  to  thank 
Professor  Lewes  for  what  he  had  done  in  the  way  of 
providing  a way  of  safety  for  those  who  had  to  convey 
coal  to  distant  parts.  The  method  proposed  certainly 
seemed  a little  troublesome  to  shipowners,  but  it  was 
not  very  expensive ; and  if  it  ensured  safety  to  coal 
ships,  as  it  seemed  to  do,  it  ought  to  be  adopted. 
He  hoped  Lloyds  would  see  their  way  to  encourage 
owners  to  adopt  these  necessary  precautions.  He 
should  certainly  urge  the  adoption  of  the  necessary 
precautions  with  regard  to  the  storing  of  coal  in 
bunkers  in  any  case  he  had  to  deal  with. 

Mr.  Francis  Cobb  thought  if  the  attention  of 
Lloyds  were  drawn  to  this  paper,  underwriters  would 


very  speedily  fall  in  with  the  suggestion  that  properly 
protected  ships  should  be  insured  at  lower  premiums 
than  those  which  were  not ; and  he  should  be  glad 
if  means  were  taken  to  distribute  the  paper  amongst 
those  interested.  Up  to  the  present  it  appeared  that 
most  people  had  been  acting  under  a grave  mis- 
apprehension. Considerable  expense  had  been  in- 
curred in  ventilating  coal  ships,  especially  those  going 
to  the  west  coast  of  America  and  the  East  Indies, 
and  now  it  appeared  that  this  was  a step  in  the 
wrong  direction.  He  knew  of  one  case  where  an 
old  American  captain  refused  to  have  any  ventilation, 
as  he  was  loading  his  vessel  for  the  west  coast 
of  America,  and  a fine  iron  ship  alongside 
of  him  was  ventilated  at  great  expense ; but 
in  the  end  the  old  wooden  ship  delivered  her 
cargo  cool  and  in  good  condition,  while  the  fine 
English  ship  was  burned.  The  one  captain  closed 
his  hatches  as  quickly  as  possible,  and  never  opened 
them  again  till  he  got  to  his  destination,  whilst  the 
other  put  up  wind-sails  to  blow  air  right  through  the 
cargo,  which,  at  that  time,  they  had  been  taught  was 
the  proper  thing  to  do.  If  anything  could  be  de- 
vised by  which  the  liquid  carbonic  acid  could  be 
used  without  having  a bottle  for  every  eight  tons  of 
coal,  which  seemed  to  him  impracticable,  it  would 
no  doubt  be  very  useful.  If  it  could  be  carried  in 
larger  bulk,  and  distributed  where  it  was  required, 
there  would  be  no  difficulty  in  fitting  ships  to  carry  it» 

Mr.  W.  E.  Stanley  Thomson  said  he  had  been 
! favoured  by  Professor  Lewes  with  an  early  copy  of 
! the  paper,  and  had  had  communications  from  him  be- 
fore, and  he  had  therefore  taken  the  trouble  to  make 

t ’ 

himself  acquainted  with  the  results  of  the  inquiries 
| which  had  been  held  since  the  report  of  the  Com- 
mission in  1876.  Professor  Lewes’s  theory  was,  to 
some  extent,  contrary  to  the  opinion  of  some  very 
able  men  who  sat  on  that  Commission,  notably  Sir 
Frederick  Abel  and  Dr.  Percy,  which  had  been  gene- 
rally followed  by  courts  of  inquiry  since.  In  one 
case,  an  inspector  or  manager  of  mines  expressed  the 
opinion  that,  unless  there  were  pyrites  in  the  coal, 
it  would  not  fire  ; and  the  general  opinion  of  the 
Courts,  since  1876,  had  been  that  it  was  generally 
pyrites  which  caused  spontaneous  combustion. 
Professor  Lewes  challenged  this  entirely,  and  had 
given  some  statistics  bearing  out  his  view,  but  his 
information  went  no  further  than  1883 ; if  he 
had  taken  the  last  three  years  for  which  the 
Board  of  Trade  had  made  returns,  he  would  have 
have  found  that  they  gave  an  average  of  something 
like  25  coal-laden  ships  per  annum  which  were 
either  known  to  have  been  abandoned  or  were 
missing,  and  200  lives  lost.  This  was  a very  serious 
matter,  and,  if  Mr.  Lewes  were  right,  the  existing 
precautions  were  altogether  insufficient  and  illusory, 
though  they  were  founded  on  the  report  of  the  Royal 
Commission.  That  Commission  called  special  atten- 
tion to  a paper  by  Sir  Frederick  Abel  and  Dr.  Percy, 
explaining  scientifically  the  cause  of  spontaneous  com- 
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bustion,  in  which  a great  deal  of  space  was  devoted 
to  the  part  taken  by  pyrites,  though  later  on  they 
also  explained  that  coal  itself  was  liable  to  oxidation, 
and,  after  explaining  the  process,  they  expressly 
said  that  this  oxidation  of  the  coal  was  one  of  the 
causes,  if  not  the  chief  cause,  of  spontaneous  com- 
bustion. It  was  strange  therefore  that,  during  all 
these  years,  not  one  word  had  been  said,  in  the  course 
of  the  many  inquiries  which  had  been  held,  and  in 
which  the  courts  have  often  been  in  doubt,  to  suggest 
that  this  was  the  probable  explanation  of  the  ignition 
of  the  cargo.  On  the  contrary,  attention  seemed  to 
have  been  confined  solely  to  discovering  whether  the 
coal  in  question  had  pyrites  in  it,  and  whether  it  had 
been  sufficiently  screened.  Since  1876  there  had 
been  altogether  34  inquiries  in  which  the  Courts 
found  that  the  cargoes  had  fired  from  spontaneous 
combustion  ; but,  to  make  a fair  comparison,  he  had 
selected  those  in  which  the  ships  were  bound  to  South 
America,  or  round  Cape  Horn.  Of  these  there  were 
23,  of  which  in  nine  cases  only  did  the  Courts  find 
that  pyrites  was  positively  present  in  any  quantity  ; 
in  7 4 it  was  either  absent  or  present  in  such  infini- 
tesimal quantity  that  they  were  unable  to  assign  any 
cause  for  the  fire.  Then,  too,  the  average  time  from 
leaving  port  in  which  the  vessels  fired  was,  where 
pyrites  were  present,  2 months,  23  days,  when  absent, 
2 months  and  20  days,  and  this  was  very  important 
evidence,  as  showing  how  little  pyrites  really 
had  to  do  with  firing  these  cargoes.  He  had 
tabulated  these  cases,  classifying  the  information 
obtained  as  to  the  class  of  coal,  whether  wet  or  dry, 
the  time  the  vessel  sailed,  ventilation,  and  so  on,  with 
a view  to  getting  some  explanation  of  the  reason  why 
•some  cargoes  fired  in,  say  two  months,  while  other 
ships— sailing,  apparently,  under  similar  conditions, 
as  regards  the  coal  on  board — had  taken  three 
months,  or  even  longer,  to  fire ; and  it  would  be 
found  that  the  conditions  of  heat  and  ventilation 
were  important,  and  had  very  much  to  do  with  this. 
Vessels  which  went  through  the  tropics,  during  the 
sun’s  northward  course,  would  travel  through  the 
tropics  at  a time  when  they  would  have  the  longest 
period  of  extreme  heat  on  the  voyage ; but  if  the 
sun  were  on  its  southern  course,  the  vessel  would 
shave  the  extreme  heat  for  a shorter  time.  With 
regard  to  ventilation,  the  Courts  seem  to  have  had 
some  difficulty  in  deciding  whether  iron  masts, 
perforated  below  the  decks,  were  injurious  or 
not.  Through  ventilation  was  now  always  con- 
demned, especially  when  lattices  were  used  ; but 
platforms  and  trunkways  had  also  been  deemed 
dangerous.  The  most  important  point  perhaps  was 
the  management  of  the  hatches,  and  on  that 
he  had  collected  the  following  information : — 
Particulars  are  not  always  given  in  the  reports  as  to 
the  keeping  on  or  taking  off  the  hatches  ; but  where 
such  information  is  given,  there  is  abundant  evidence 
to  show  that  taking  them  off  to  cool  the  cargo,  when 
it  has  given  evidence  of  heating,  or  to  dig  down  and 
get  at  the  seat  of  the  fire,  or  to  see  how  the  fire  is 


progressing,  accelerates  combustion  in  a most  alarm- 
ing way.  For  instance,  the  temperature  of  the  Nag- 
pore's  hold  was  found  to  be  getting  very  high — it 
showed  95°  by  the  thermometer — and  next  day  it 
was  no°.  At  this  time,  the  fore  and  main  hatches 
were  off,  and  by  next  morning  the  temperature  rose 
to  1200.  Still  keeping  off  the  hatches,  the  ther- 
mometer next  day  registered  130°,  and  then  fire 
broke  out.  In  the  case  of  the  Mountaineer , upon 
smoke  appearing,  the  hatches  were  taken  off,  but 
after  trimming  the  cargo,  they  were  replaced  and 
battened  down  for  the  night.  Next  day  they  were 
taken  off,  to  see  how  matters  were  progressing,  but 
the  smoke  was  so  intense,  that  the  master  closed 
up  the  hold  at  once ; and  after  sundry  minor 
explosions  next  day,  the  ship  finally  blew  up.  This 
coal  had  little  or  no  pyrites  in  it,  and  had  not  been 
much  broken,  nor  was  it  wet  when  put  on  board. 
Here  is  another  case,  in  which  the  coal  was  clean  and 
dry,  but  a good  deal  broken,  the  Gad's  Hill.  When 
96  days’  out,  smoke  was  noticed  coming  from  the 
forehold.  Digging  down  to  the  seat  of  the  fire, 
and  douching  the  coals  vigorously,  they,  in  four 
days,  believed  that  they  had  effectually  flooded 
out  the  fire.  Four  days  afterwards,  however,  smoke 
appeared  from  the  after  hold.  Attempts  to  get  at  the 
seat  of  the  fire  proved  a failure,  for  a foot  below  the 
surface  the  diggers  were  met  by  so  much  steam  and 
smoke,  that  they  were  obliged  to  desist.  The  hatches 
were  then  put  on,  in  hopes  of  smothering  the  fire,  but 
this  failing,  they  were  again  thrown  open,  to  allow 
the  heavy  seas,  which  were  breaking  over  the  ship,  to 
fall  into  the  holds  ; but  the  fire  increased  so  rapidly, 
that,  on  the  following  day,  the  crew  had  to  abandon 
the  ship.  In  this  case,  the  usually  supposed  causes  of 
spontaneous  combustion  were  not  present ; and  the 
combustion  must  have  been  developing  a long  time 
before  the  first  appearance  of  smoke.  How  far,  pre- 
vious to  the  smoke,  the  opening  of  the  hatches  may 
have  contributed  to  the  combustion,  we  cannot  say  ; 
but  the  consequences  of  keeping  off  the  hatches 
while  digging,  and  uncovering  them,  to  allow  the 
seas  to  wash  in,  are  conspicuous  in  the  rapidity  with 
which  the  fire  spread.  Here,  again  is  an  instance  of 
combustion  which  probably  had  been  in  a state  of 
quiesence  for  want  of  air,  and  was  brought  into 
vigorous  operation  through  opening  the  hatches. 
The  Yuca  had  a cargo  which  the  Court  found  had 
pyrites  in  it,  but  it  had  been  put  on  board  dry,  and 
not  much  broken.  The  vessel  was  98  days  out  on 
her  voyage,  and  it  was  necessary  to  trim  the  cargo, 
which  had  shifted.  On  opening  the  hold  they 
found  “ no  signs  of  heat  or  gas  from  the  coal;  ” but, 
next  day,  two  of  the  crew  were  nearly  suffocated  by 
gas,  and,  on  examination,  the  hold  was  found  to  be 
full  of  it ; but  still  there  were  no  signs  of  fire.  By 
way  of  precaution,  the  hatches  were  battened  down  ; 
but,  having  to  get  out  the  cable,  they  were  again 
opened  about  twelve  hours  afterwards,  and,  as  the 
smoke  was  very  great,  they  were  soon  put  on,  and 
battened  down  again.  In  the  course  of  the  next  24 
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hours,  the  ship  fortunately  came  in  sight  of  land  ; 
but,  meanwhile,  her  main  hatch  had  been  blown  off, 
and  the  flames  were  coming  out  of  her  on  both 
sides,  fore  and  aft,  whereupon  the  crew  abandoned 
her.  This  is  not  the  only  case  in  which  the  crew 
have  been  deluded  into  the  supposition  that  all  was 
going  well  by  finding  only  normal  temperature  at  the 
surface  of  the  cargo.  From  similar  experience  in 
the  Slieve  More , and  other  cases,  one  might  assume 
that  combustion  had  been  in  active  operation,  but 
had  lain  dormant  for  some  time  for  want  of  air,  so 
that  there  would  not  be  that  intense  heat  at  the 
bottom  of  the  hold  which  would  affect  the  tempera- 
ture on  the  surface  of  the  coal.  Anyway,  in  the 
Y uca  case,  the  course  of  events  positively  shows  how 
active  is  the  assistance  which  the  open  hatches 
contribute  in  developing  spontaneous  combustion, 
when  there  is  a tendency  to  it  in  the  coal  at  the 
bottom  of  a ship’s  hold.  Next  comes  a case  where 
the  hatches  had  practically  always  been  off.  The 
Carr  Rock  had  a cargo  in  which  there  was  little  or 
no  pyrites ; it  was  not  more  than  usually  broken,  and 
was  put  on  board  dry.  At  starting,  the  thermometer 
indicated  750  Fahr.  in  her  hold  ; a month  afterwards 
it  was  98°,  and  in  another  month  120°,  whereupon 
they  dug  down  into  the  coal ; and  as  at  a depth 
of  four  feet  it  was  palpable  that  there  was  fire 
all  over  the  hold,  they  stopped  work  and  clapped 
on  the  hatches.  Next  day  the  hatches  were 
taken  off  to  see  how  matters  were  progressing, 
but  finding  the  fire  was  burning  furiously,  they  were 
soon  replaced.  Water  was  poured  into  the  hold  ; in 
a few  hours  explosions  occurred,  and  soon  afterwards 
the  crew  were  obliged  to  abandon  the  ship.  Here, 
too,  we  have  none  of  the  usually  supposed  causes  of 
spontaneous  combustion  — no  pyrites,  no  wet,  no 
coal  in  a very  broken  condition — but  we  have  the  fact 
that  the  hatches  were  constantly  open,  and  the  coal 
would  probably  have  been  put  on  board  fresh  from 
the  pit  in  a very  absorptive  condition.  We  have, 
therefore,  an  instance  which  actually  bears  out 
Professor  Lewes’s  contention.  From  these  illustra- 
tions, then,  may  we  not  assume,  as  a general  principle, 
that  the  coal  goes  through  a very  simple  process  ? It 
comes  into  the  ship  green,  and  that  part  of  it  which 
has  been  most  broken,  and  lies  at  the  bottom  of  the 
hold,  immediately  beneath  the  hatches,  slowly  heats. 
The  air  which  surrounds  it  becomes  warm,  and 
ascends,  while  the  cool  air  from  above  rushes  in  to 
take  its  place,  and  so  supplies  the  oxygen  required 
to  assist  in  the  process  of  combustion ; meanwhile, 
perhaps,  the  hatches  are  off,  but  wet  or  rough 
weather  sets  in,  and  the  hatches  are  battened  down. 
The  hold  is  then  warmer,  and  combustion  is  accel- 
erated so  long  as  there  is  air  within  reach  ; and 
when  that  air  is  exhausted,  combustion  is  at  a stand- 
still, and  would  actually  remain  quiescent  so  long  as 
no  air  can  get  to  it ; but,  with  the  return  of  fine 
weather,  the  hatches  are  removed,  the  hot  air  then 
rushes  up  from  below,  a new  supply  of  oxygen  is 
drawn  down  to  the  now  almost  burning  coal,  and,  in 


a few  hours,  the  cargo  is  alight  fore  and  aft.  If  this 
is  a correct  theory,  Professor  Lewes  is  perfectly  right 
as  regards  keeping  the  hatches  always  closed.  But 
now,  as  regards  the  sufficiency  of  the  present  pre- 
tautions — assuming  that  oxidation  'of  the  coal  and 
not  pyrites  is  the  cause  of  spontaneous  combustion — 
the  existing  regulations  are  incomplete.  It  is  simply 
required  that  the  coal  should  not  be  broken  more 
than  could  be  helped,  that  pyretic  coal  should  not 
be  put  on  board  wet,  and  that  ventilation  through 
the  cargo  should  be  stopped.  But  what  about  green 
coal  which  is  freshly  won  from  the  pit,  and  in  its 
most  absorptive  condition?  What  about  the  facilities 
on  board,  through  the  hatches,  for  its  getting  air  to 
sustain  and  accelerate  combustion.  It  seemed  to  him 
that  the  alarm  thermometers  suggested  by  Professor 
Lewes  might  be  dispensed  with,  even  with  advantage, 
because  what  was  wanted  was  not  the  exact  spot  in 
which  the  coal  was  on  fire,  but  the  fact  of  fire  existing 
anywhere,  and  that  would  probably  be  given  by  the 
exit  pipe  for  the  gas  surface.  That  gas  was  inodorous, 
but  when  the  cargo  was  burning  there  must  be 
smoke,  which  could  be  seen,  and  then  the  only 
thing  was  to  make  for  the  nearest  port.  The 
carbonic  acid  seemed  promising,  but  it  had  been 
tried  and  failed  under  some  conditions.  In  one  of 
the  colonies,  some  years  ago,  a ship  was  specially  fitted 
up  for  the  special  purpose  of  applying  it  when  vessels 
on  fire  came  into  port,  but  on  one  occasion  it  was 
poured  into  the  hold  of  a vessel  for  several  hours 
without  success.  Last  year  a number  of  people  were 
invited  to  see  some  experiments  at  Liverpool,  and  a 
large  bonfire  in  a ship’s  hold  was  speedily  extin- 
guished, but  that  could  hardly  be  considered  an 
analogous  case.  Still,  he  thought  Mr.  Lewes  had 
made  out  a good  case  for  the  use  of  carbonic  acid, 
and  certainly  he  had  contributed  much  information 
by  his  most  interesting  and  valuable  paper. 

Mr.  I.  G.  Lorrain  said  he  did  a good  deal  of  work 
on  this  subject  some  seven  or  eight  years  ago,  and  it 
was  then  urged  upon  him  that  an  alarm  was  not 
what  was  wanted.  A captain  told  him  that  he  did 
not  want  to  know  that  the  cargo  was  on  fire,  he 
wanted  to  know  what  condition  the  hold  was  in 
before  it  got  to  that,  so  that  he  might  take  pre- 
cautions. Charpontier’s  arrangement,  which  was 
somewhat  similar  to  that  now  suggested,  was  met 
with  the  same  objection.  The  carbonic  anhydride 
arrangement  was  not  new  to  the  Society,  as  he  had 
made  a similar  suggestion  in  1885,  laying  stress  on 
its  cooling  action,  as  well  as  on  its  being  a non- 
supporter of  combustion,  and  in  November,  1885, 
Prof.  Silvanus  Thompson  showed  a diagram  of  the 
apparatus.  With  regard  to  putting  a fuse  in  the 
mouth  of  the  bottle,  it  was  not  always  possible  to 
have  the  bottle  in  the  place  where  the  fire  broke  out, 
but  he  had  found  a good  arrangement  was  to  add 
some  insulating  material  near  the  mouth,  and  mount 
the  fuse  in  such  a way  that  it  acted  like  a fuse  in  an 
electric  circuit ; then  by  putting  a thermostat  in 
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places  where  the  fire  was  likely  to  occur,  and  having 
a source  of  energy  sufficient  to  supply  an  excess  of 
current  that  might  be  relied  upon  to  melt  the  fuse. 

Capt.  Andrew  Cunningham  thought  when  Pro- 
fessor Lewes’  views  were  subjected  to  a iittle  whole- 
some criticism  by  practical  men,  they  might  lead  to 
useful  results.  He  had  had  considerable  experience 
with  coal  cargoes ; and,  having  come  to  grief  with  the 
first  one,  he  learned  so  many  useful  lessons,  that  he 
never  had  another  accident.  His  conclusions  were 
somewhat  at  variance  with  those  now  put  forward. 
He  could  not  go  into  the  chemical  part  of  the 
question,  but,  it  seemed  to  him,  that  moisture  was 
the  principal  element  in  determining  the  combusti- 
bility of  a cargo.  It  seemed  a truism  to  talk  of  the 
oxidation  of  pyrites  being  the  cause  of  ignition.  It 
was  like  saying  that  a man  died  from  want  of  breath. 
His  experience,  on  his  first  voyage,  was  much  what 
Mr.  Thomson  had  indicated,  except  that  he  omitted 
what  every  master  was  told  by  the  shipper,  that  a 
cargo  of  that  particular  coal  had  never  been  known 
to  take  fire.  He  sailed  from  Dundee  for  San  Fran- 
cisco, and,  wishing  to  be  as  careful  as  possible,  he 
kept  the  hatches  up,  and  had  a trunk  along  the  keel- 
son, and  an  upright  shaft  too.  After  a time,  when 
the  weather  got  rougher,  he  put  the  hatches  on,  and 
was  not  in  a great  hurry  to  get  them  off;  but,  86 
days’  out,  he  was  told  by  the  second  officer  that 
smoke  was  coming  out  of  the  fore  hatch.  He  then  took 
all  the  hatches  off,  and  began  pouring  water  down,  and, 
after  a time,  the  amoke  disappeared.  They  continued 
pouring  in  water  during  the  night,  but  the  following 
day  it  became  serious,  and  they  began  throwing  coal 
overboard,  until  they  got  to  the  lower  deck  beams  ; 
then  the  coal  began  to  get  red-hot  under  the  men’s 
feet,  and  they  had  to  stop.  Then  he  turned  the  hose 
from  a donkey-pump  into  the  main  hatch,  filled  the 
cavity  with  water,  and  put  on  the  hatches  and 
battened  them  down.  About  midnight  there  was  an 
explosion,  and  the  next  morning  he  was  told  that  the 
men  were  coming  aft  to  ask  him  to  abandon  the  ship. 
However,  he  took  off  the  main-hatch,  and  found  it 
as  cool  as  an  ice-house,  the  beams  and  timbers  being 
all  covered  with  coal  tar,  and  he  never  had  any  more 
trouble  for  the  rest  of  the  voyage.  The  lesson  he 
learned  was,  as  soon  as  possible  after  leaving  home 
to  insert  iron  rods  down  the  main  and  after  hatches, 
by  means  of  which  he  could  tell  by  the  hand  how  the 
temperature  was  getting  on.  Perpendicular  shafts 
were  quite  unreliable  as  a test  of  temperature  ; he 
had  seen  a thermometer  in  one  of  them  give  a lower 
temperature  than  there  was  on  deck,  and  at  the  same 
time  he  could  hardly  bear  his  hand  on  an  iron  rod  not 
more  than  five  feet  off.  He  always  dug  out  the  main 
hatch  down  to  the  lower  deck  beams,  so  as  to  be  all 
ready  for  putting  water  in.  He  thought  the  iron 
rods  which  he  used  as  indicators  might  also  be  of  use 
in  conducting  away  the  heat,  and  allowing  it  to 
escape  into  the  air.  He  had  never  had  any  trouble 
since,  though  he  had  been  more  than  once  becalmed 


in  the  tropics.  It  was  most  dangerous  to  batten 
down  the  hatches,  considering  the  large  quantity  of 
gas  evolved.  Professor  Lewes  had  little  notion  of 
what  shipowners  were,  or  he  would  not  recommend 
double  bulkheads.  The  great  point,  in  his  opinion, 
was  surface  ventilation  ; the  hatches  should  always  be 
kept  open,  and  a ship  properly  loaded  would  never 
take  in  any  water  which  would  injure  her.  The 
thermostat  might  be  a nice  thing  for  a laboratory, 
but  would  not  do  for  a sailor.  He  gathered  that  the 
Carr  Rock  was  filled  block  up  between  the  beams, 
and  there  could  not  be  surface  ventilation  unless 
there  were  several  feet  to  spare  between  the  decks. 

Sir  James  Douglass  could  not  understand  how 
Captain  Cunningham  could  place  so  much  faith  in 
surface  ventilation,  seeing  it  was  not  at  all  uncommon 
in  the  North  of  England  to  see  a heap  of  coal  on  fire 
in  the  open  air. 

The  Chairman  said  Professor  Lewes,  in  the  paper 
he  read  at  Cardiff,  and  again  in  the  one  he  had  justread, 
had  taken  the  first  step  necessary  in  devising  preven- 
tive measures,  viz.,  to  point  out  the  causes  of  the  evil 
to  be  guarded  against.  He  had  disproved  the  pyrites- 
theory,  because,  though  he  did  not  say  it  had  no  effect 
whatever,  he  had  shown  that  with  coal  absolutely 
free  from  pyrites,  there  was  sufficient  heat  gene- 
rated by  the  absorption  of  oxygen  to  cause 
spontaneous  ignition,  unless  means  were  taken  to- 
prevent  it  under  the  conditions  stated.  One  striking 
point  was  the  increase  of  danger  as  the  size  of  the 
cargo  increased,  especially  in  tropical  climates.  Two- 
things  recommended,  he  thought,  would  be  found 
practically  impossible.  Double  bulkheads  would  be 
very  costly  to  make  and  keep  watertight,  and  would 
take  up  a great  deal  of  space.  It  was  admitted  that  no 
one  would  use  them  except  under  the  pressure  of 
legislation ; but  they  could  not  legislate  for  foreign 
countries ; and,  if  too  heavy  burdens  were  ini- 
posed  on  English  shipping,  other  people,  not  subject 
to  the  same  restrictions,  would  come  and  take  our  trade 
away.  Another  suggestion  was  that  coal  should  not 
be  shipped  until  it  had  been  a month  out  of  the  pit, 
but  that  might  involve  so  much  expense  in  removing 
from  one  place  to  another,  or  from  one  railway 
waggon  to  another,  that  it  would  be  prohibitive. 
Coal  owners’  profits  were  measured  by  pence 
rather  than  by  shillings  per  ton,  and  would  not 
bear  much  diminution  in  this  way.  The  pro- 
posal for  the  introduction  of  thermostats  into  the 
bulk  to  show  what  was  going  on,  reminded  him 
of  a difficulty  which  the  late  Sir  William  Siemens 
experienced  from  the  deterioration  of  certain  cables 
stored  on  board  a vessel,  when  he  discovered  by  means 
of  electrical  thermometers  that  there  was  a spontaneous 
rise  of  temperature  in  them . As  a result  of  those 
experiments  jets  of  water  were  flowed  over  the  cables, 
and,  finally,  it  became  the  practice  to  coil  the  cable 
in  a tank  which  could  be  filled  with  water.  He  did 
not  see  why  the  use  of  liquid  carbonic  acid  should  not 


March  4,  1892.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


365 


be  available.  Many  voyages  would  take  place  with- 
out any  liberation  of  the  carbonic  acid,  and  even 
where  it  was  liberated  the  cost  would  not  be  pro- 
hibitive. It  was  clear  that  if  the  temperature  could 
be  kept  down  ignition  would  not  take  place,  and 
now-a-days  it  was  becoming  very  common  for  large 
steamers  to  carry  refrigerating  apparatus.  Where 
•that  was  the  case,  he  did  not  see  any  difficulty  in 
putting  pipes  near  the  bottom  of  the  hold,  through 
which  a liquid,  cooled  down  by  the  refrigerating 
apparatus,  could  be  circulated,  and  in  that  way  the 
heat  could  be  abstracted  from  the  bulk  of  the  coal  as 
fast  as  it  was  generated.  He  concluded  by  proposing 
a vote  of  thanks  to  Professor  Lewes  for  his  valuable 
paper. 

The  vote  of  thanks  having  been  carried  unani- 
mously, 

Mr.  Lewes,  in  reply,  said  Sir  James  Douglass  had 
answered  Captain  Cunningham — with  whose  views 
he  did  not  at  all  agree — on  the  point  of  surface 
ventilation.  Captain  Cunningham  had  practical 
experience,  and  he  had  none,  but  he  would  rather  go 
in  a ship  battened  down,  and  with  a two-inch  pipe 
to  allow  the  escape  of  gas,  than  with  any  amount  of 
surface  ventilation.  If  cold  air  were  continu- 
ally supplied  to  the  surface  of  the  coal,  it 
would  soak  down  and  take  the  place  of  the  warmer 
air,  which  had  parted  with  its  oxygen,  and  thus  you 
provided  the  very  conditions  most  favourable 
for  setting  up  spontaneous  combustion.  Mr. 
Cobb  had  referred  to  the  inconvenience  of  having  to 
provide  a cylinder  for  every  eight  tons  of  cargo, 
which  he  admitted,  but  it  would  be  a great  safe- 
guard. It  might,  however,  be  arranged  in  another 
way.  A large  central  cylinder,  holding  1,000  feet, 
might  be  employed,  and  from  that  might  run  pipes 
along  near  the  bottom  into  the  cargo,  piei'ced  at 
intervals  with  holes  closed  with  fusible  plugs  ; they 
would  melt  at  any  point  where  heating  took  place,  and 
allow  the  escape  of  carbonic  acid.  He  was  much 
obliged  to  Mr.  Thompson  for  the  valuable  informa- 
tion he  had  given,  and  only  differed  from  him  when 
he  said  that  the  views  he  had  put  forward  were  at 
variance  with  those  enunciated  by  Sir  Frederick 
Abel  and  Dr.  Percy.  The  report  referred  to, 
distinctly  pointed  to  the  oxidation  of  the  coal 
as  having  more  to  do  with  the  matter  than  the 
pyrites ; indeed,  he  quoted  the  table  he  had  given 
of  the  effects  of  moisture  and  pyrites  from  Dr. 
Percy’s  work  on  “ Fuel.’’  He  should  not 
have  referred  to  the  thermostats  but  for  their 
being  so  universally  used,  and  did  not  think 
there  would  be  any  difficulty  with  them.  They 
should  be  so  arranged  as  to  give  warning, 
not  after  firing  had  taken  place,  but  before, 
so  that  precautions  might  be  taken.  The  Chairman 
objected  to  double  bulkheads,  but  that  was  a favourite 
idea  of  his ; and  they  were  absolutely  necessary,  if 
carbonic  acid  gas  was  to  be  used,  as  there  must  be  a 


gas  tight  bulkhead  between  the  cargo  and  engine- 
room.  If  the  coal  were  battened  down,  which  was 
most  important,  there  must  be  no  leakage  of  the  gas 
into  the  engine-room  ; and  the  only  wray  be  knew  of 
making  a bulkhead  gas-tight  was,  by  having  it 
double,  with  water  between.  The  use  of  refrigerating 
machinery  would  be  very  effective,  if  the  expense 
were  not  too  great. 


Miscellaneous. 

♦ 

RUSSIA  AT  THE  CHICAGO  EXHIBITION. 

In  a Reuter’s  telegram  to  the  Morning  Post  of  the 
24th  February,  it  is  stated  that  the  preparations  for 
the  participation  of  Russia  in  the  Chicago  Inter- 
national Exhibition  are  proceeding  with  every  promise 
of  the  best  results.  The  entire  Russian  exhibit  wdll 
be  directly  under  the  supervision  of  the  Commission 
appointed  by  the  Russian  Government,  which  has 
undertaken  to  see  that  the  various  arts  and  industries 
of  the  Empire  shall  be  worthily  represented.  The 
Government  has  not  only  accepted  the  invitation 
to  take  part  in  the  Exhibition,  but  has  taken  full 
charge  of  the  work  of  organising  and  arranging  the 
exhibits,  and  besides  providing  for  the  Government 
display,  it  invites  and  assures  the  co-operation  of 
private  exhibitors  in  the  several  fields  of  enterprise. 

Mr.  Emery  Smith,  United  States  Minister,  and 
Consul-General  Crawford,  who  has  been  appointed 
Commissioner  of  the  Exhibition  for  Russia,  have  had 
a long  interview  with  the  President  of  the  Russian 
Commission.  During  this  conference  it  was  intimated 
that  the  Russian  Government  had  resolved  to  trans- 
port at  its  own  expense  all  articles  of  the  Russian 
exhibit,  public  and  private,  from  St.  Petersburg  to 
Chicago,  and  to  bring  them  back  from  the  United 
States.  Russian  exhibitors  have  only  to  bring  to  St. 
Petersburg  what  they  wish  to  exhibit,  and  the 
Government  will  assume  all  the  rest  of  the  cost  and 
responsibility. 

Great  care  will  be  exercised  to  secure  a full  and 
varied  display,  including  carpets  and  other  charac- 
teristic products  of  Central  Asia.  The  Imperial 
porcelain  manufactoiy  is  already  at  work  on  special 
designs  for  the  Exhibition. 

There  is  reason  also  to  expect  that  the  women’s 
department  will  receive  a handsome  contribution 
from  Russia.  Minister  Smith  has  presented  to  the 
Minister  of  Foreign  Affairs  a letter  forwarded  by  the 
State  Department  from  Mrs.  Potter  Palmer  to  the 
Empress  of  Russia,  inviting  the  patronage  and 
co-operation  of  her  Majesty  in  the  appointment  of 
a commission  of  Russian  ladies  to  direct  this  work. 
In  presenting  the  letter,  Minister  Smith  explained 
that  the  State  Department  approved  the  proposal, 
and  was  much  interested  in  it,  and  there  is  little 
doubt  that  it  will  be  accepted. 
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Correspondence. 

♦ 

BURNING  OILS  FOR  LIGHTHOUSES  AND 
LIGHTSHIPS. 

In  Mr.  Boverton  Redwood’s  letter  in  your  issue  of 
26th  ult.,  in  reply  to  mine  of  19th  ult.,  he  is  good 
enough  to  say  that  I am  entitled  to  be  heard  on 
behalf  of  the  Scottish  mineral  oil  industry ; that  is  a 
claim,  however,  which  I neither  made  nor  make  for 
myself. 

In  his  reply  he  overlooks  the  only  two  salient 
points  in  my  letter.  First,  in  reference  to  the  attitude 
of  the  Scotch  oil  companies,  I must  remind  him  that 
it  was  the  Bill  of  1891,  and  the  Conferences  of  1891, 
that  were  alone  menlioned  or  referred  to  by  Mr. 
Edwards,  and  by  himself,  and  by  me.  That  issue  he 
avoids,  and  passes  instead  to  the  consideration  of 
circumstances  connected  with  Conferences  of  four 
years  ago. 

Secondly,  I did  not  address  myself  to  the  general 
question  of  “ test  standard,”  as  he  says.  What  I did 
address  myself  to  was  Mr.  Redwood’s  specific  state- 
ment, which  I was  careful  to  repeat,  viz.,  “ That  the 
results  of  experiments  made  by  Sir  Frederick  Abel 
and  himself  were,  that  substantially  it  was  found  that 
a lamp  might  be  said  to  be  in  the  safest  condition 
when  the  space  above  the  oil  in  the  reservoir  was 
filled  with  vapour.”  My  subsequent  references  to 
low  test  and  high  test  oils  were  simply  incidental 
to  the  consideration  of  that  remarkable  statement. 

The  question  of  heat  development  in  lamps  is  a 
very  important  one,  but  so  many  and  so  varied  are 
the  producing  causes,  apart  from  the  oil  itself,  that 
space  will  not  admit  of  its  discussion  here.  The 
simple  element,  fer  se,  of  high  test  or  low  test  in 
an  oil,  counts  for  very  little  as  a factor  in  the  genera- 
tion of  heat.  It  is  true  that  some  descriptions  of 
high  test  oils  may  develop  considerable  heat,  but  it 
is  still  more  true  that  more  heat  is  more  frequently 
produced  by  low  test  oils;  but  under  all  ordiifaVy 
conditions,  in  ordinary  domestic  lamps,  the  tempera- 
ture of  the  oil  seldom,  if  ever,  rises  to  ioo°  Fahr. 

Mr.  Redwood  instances  two  cases  of  lamp  acci- 
dents, where  it  is  said  that  high-test  oils  were  used, 
one  of  them  so  long  ago  as  1875.  Surely  such 
isolated  instances  may  be  held  to  be  exceptions, 
proving  the  rule  in  favour  of  high-test  oils.  But  no 
reliable  conclusion  unfavourable  to  high-test  oils  can 
be  drawn  from  either  this  one  or  the  other.  On 
turning  to  Sir  Frederick  Abel’s  account  of  the 
accident  in  the  training  ship  Goliath , in  1875,  we 
find  that  the  evidence,  for  the  most  part,  is  of  a 
negative  character.  The  lamp  had  been  burning  all 
night ; the  boy  who  removed  it  was  new  to  the  work  ; 
the  heat  of  the  lamp  was  not  so  great  as  to  prevent 
his  carrying  it  from  its  position  in  the  ship  to  the 
lamp  or  trimming-room  before  he  let  it  drop,  and 


the  floor  of  this  lamp- room  was  much  impregnated 
with  oil  carelessly  dropped  from  time  to  time  by  lads 
employed  upon  the  work  of  lamp  trimming  ; and 
Sir  Frederick  Abel  adds,  “ there  can  be  little  doubt 
that  this  catastrophe  has  to  be  classed  among  the 
numerous  accidents  of  a readily  avertible  kind.” 

In  the  other  case  instanced  by  Mr.  Redwood,  the 
lamp  was  one  of  the  most  dangerous  that  could  be 
nsed,  and  the  accident  was  admittedly  due  to  the 
upsetting  of  the  lamp,  the  burner  being  at  the  same 
time  jerked  from  its  position  in  the  reservoir,  allowed 
the  oil  to  flow  out  freely  over  the  books  and  papers 
on  the  floor,  and  naturally  set  fire  to  by  the  burning 
wick. 

The  doubt  suggested  in  the  quotation  from  Mr. 
Marvin’s  letter,  regarding  the  allegation  of  the 
Secretary  of  the  Scottish  Mineral  Oil  Association 
in  1886,  that  no  accidents  had  occurred  with  Scotch 
paraffin  for  37  years,  can  have  no  influence,  un- 
supported as  it  is  by  a particle  of  evidence.  But 
practical  immunity  from  accidents  in  the  use  of 
Scottish  mineral  oils,  in  consequence  of  the  high 
standard  of  safety  maintained,  has  been  openly  and 
constantly  claimed  by  the  oil  manufacturers  of  Scot- 
land during  the  last  40  years,  and,  so  far  as  I am 
aware,  that  claim  has  never  been  challenged  or  its 
truth  disproved. 

Mr.  Redwood  refers  to  another  point  not  men- 
tioned or  discussed  in  my  letter,  viz.,  the  present 
legal  standard.  He  is  quite  entitled  to  maintain  that 
that  standard  is  not  too  low ; but  it  is  one  thing  to 
do  that,  and  quite  another  thing  to  endeavour,  at  the 
same  time,  to  discredit  high  test  oils  in  the  estimation 
of  the  public. 

Mr.  Redwood  refers  to  certain  circumstances  under 
which  the  use  of  oils  of  higher  flashing-point  might 
be  advocated.  It  would  be  interesting  to  know 
which  these  circumstances  are. 

William  Love. 


General  Notes. 


Patents  at  the  Chicago  Exhibition. — The 
United  States  Senate  has  passed  a special  bill  enact- 
ing that  no  foreign  citizen  shall  be  held  liable  for 
infringing  any  patent  trade  mark  or  label  registered  ; 
in  the  United  States  if  the  act  is  performed  in  con-  J 
nection  with  the  exposition  of  any  article  or  thing  at 
the  Chicago  World’s  Fair. 

Dedication  of  Exhibition  Buildings.— The  j 
Exposition  buildings,  as  required  by  Act  of  Congress,  j 
will  be  dedicated,  “ with  appropriate  ceremonies,’  ’ on  ( 
October  12,  1892,  the  400th  anniversary  of  the  dis-  i 
covery  of  America  by  Columbus.  The  exercises  will  1 
occupy  three  days,  beginning  on  the  nth  and  closing  I 
on  the  13th  with  a graud  ball.  The  Committee 
having  the  matter  in  charge  intend  to  make  the  1 
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ceremonies  most  impressive  in  character.  The 
President  of  the  United  States  and  his  Cabinet,  the 
Senate  and  House  of  Representatives,  the  Governors 
of  the  several  States,  with  their  staffs,  and  repre- 
sentatives of  all  foreign  nations  will  be  invited  to  be 
present.  The  mobilisation  of  10, coo  militia  and 
several  thousand  regulars  is  planned,  as  is  also  an 
imposing  civic  and  industrial  display.  In  the 
evenings  there  will  be  a display  of  fireworks, 
and  in  the  park  waterways  a pageant  of  sym- 
bolical vessels,  representing  the  “ Procession  of 
the  Centuries.”  In  the  dedicatory  exercises 
on  the  12th,  the  completed  buildings  will  be 
tendered  by  the  President  of  the  Exposition  to  the 
National  Commission.  President  T.  W.  Palmer  will 
accept  them  on  behalf  of  that  body,  and  will  at  once 
present  them  to  the  President  of  the  United  States, 
who  will  fittingly  respond.  The  dedicatory  oration 
will  follow.  Much  attention  is  being  given  to  the 
musical  portion  of  the  programme.  In  April,  1893, 
a grand  international  naval  review,  preliminary  to  the 
opening  of  the  Exposition,  as  provided  for  by  Act 
of  Congress,  will  be  held  in  New  York  harbour. 
Arrangements  for  this  are  now  being  made. 

Fibre  Industry  in  Queensland. — A new 
industry  is  about  to  be  started  in  the  Wide  Bay 
district,  Queensland.  The  Melbourne  Age  learns 
that  a syndicate  of  nine  Maryborough  districts  are 
about  to  lease  100  acres  of  land  in  Tinana  for  the 
purpose  of  growing  aloe,  from  which  sisal  hemp 
is  manufactured.  They  have  already  put  in  the 
ground  over  1,000  plants,  and  expect  to  realise  at 
least  L2  [ Per  ton  f°r  the  fibre  when  grown.  This  is 
even  better  than  sugar  cane,  and  can  be  grown  with 
very  much  less  trouble  and  a very  inferior  land. 
Walkers,  Limited,  are  making  arrangements  for  the 
manufacture  of  machinery  for  cleaning  the  fibre.  A 
large  quantity  of  twine,  used  chiefly  for  binding 
purposes,  is  imported  into  Australia  from  the  United 
States,  made  from  sisal  hemp,  which  is  found  to  be 
most  suitable  for  the  purpose.  — Board  of  Trade 
Journal . 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  Eight  o’clock  : — 

March  9. — A.  P.  Laurie,  M.A.,  “Experiments 
on  the  Durability  of  Modern  Pigments.” 

March  16. — Tempest  Anderson,  M.D.,  “Ice- 
land.” 

March  23. — Gilbert  R.  Redgrave,  “Manu- 
facture and  Industrial  Application  of  Flexible 
Tubing.” 

March  30. — Ewing  Matheson,  “ Foreign  Ex- 
change.” 

Papers,  the  dates  of  reading  of  which  are  not 
yet  fixed  : — 

“ The  Fisheries  Department : its  Position  and 
Prospects.”  By  J.  W.  Willis  Bund. 


“The  Congo  State.”  By  Captain  V.  Lovett 
Cameron,  R.N.,  C.B. 

“Colour  Blindness.”  By  Captain  W.  de  W. 
Abney,  C.B.,  F.R.S. 

“ Uses  and  Applications  of  Aluminium.”  ByG.  L. 
Addenbrooke. 

“ Egyptian  Agriculture.”  By  Professor  Robert 
Wallace. 


Foreign  and  Colonial  Section. 

Tuesdays,  at  Half-past  Four  or  Eight 
o’clock  ; due  notice  of  the  hour  will  be 
given : — 

March  15. — F.  A.  Pezet  (Peruvian  Consul 
General),  “ Peru : its  Commerce  and  Resources.” 
Clements  R.  Markham,  C.B.,  F.R.S. , will 
preside.  8 p.m. 

April  5. — The  Rev.  John  McLean,  D.D. 
“Manitoba  and  the  North-West  Provinces  of  the 
Dominion.” 

April  26.  — Sir  Edward  Braddon,  K.C.M.G., 
“The  Progress  of  Australasia.” 

May  24. — Colonel  Howard  Vincent,  C.B., 
M.P.,  “The  Extension  of  Colonial  Trade.” 


Indian  Section. 

Thursday  afternoons,  at  4.30  p.m.  : — 
March  24. — G.  H.  M.  Batten,  formerly  of  the 
Bengal  Civil  Service,  “The  Opium  Question.”  Sir 
John  Strachey,  G.C.S.I.,  C.I.E.,  will  preside. 

April  7. — Dr.  J.  Augustus  Voelcker,  “ The 
Agricultural  Needs  of  India.” 

April  28. — Sir  William  Wedderburn,  Bart., 
“Reorganisation  of  Agricultural  Credit  in  India.” 
May  19. — Jervoise  Athelstane  Baines, 
I.C.S.,  Chief  Census  Commissioner  for  India,  “ The 
Indian  Census  of  1891.”  Sir  Charles  Bernard, 
K.C.S.I.,  will  preside. 


Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

March  29. — E.  Roscoe  Mullins,  “The Deco- 
rative Uses  of  Sculpture.”  Alfred  Gilbert, 
A. R.  A.,  will  preside. 

April  12.  — C.  Purdon  Clarke,  C.I.E., 
“ English  Brocades  and  Figured  Silks.”  The  Lord 
Masham  will  preside. 

May  17. — George  J.  Robinson,  “Decorative 
Plaster  Work”  (II.).  J.  Hungerford  Pollen 
will  preside. 

May  31.— William  De  Morgan,  “ Lustre 
Ware.” 


Cantor  Lectures. 

Monday  evenings,  at  Eight  o’clock  : — 
Prof.  William  Robinson,  M.E.,  Assoc- 
M.Inst.C.E.,  “The  Uses  of  Petroleum  in 
Prime  Movers.”  Four  Lectures. 
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Lecture  II. — March  7.— Petroleum  Oil-engines. 
— Heating  of  oils — Mixing  and  firing  of  charge  in 
the  internal  combustion  engine — Use  of  regenerator 
— Modes  of  governing — Practical  tests — Study  of 
indicator  diagrams — Efficiency — Present  economy  and 
future  possibilities. 

Lecture  III. — March  14. — Oil  Gas.— Gas  gene- 
rator and  internal  combustion  engine  versus  steam- 
boiler  and  steam-engine. 

Lecture  IV. — March  21. — Oil  Fuel  and  Gaseous 
Fuel  for  Steam-boilers. — Safe  heavy  oils  available — 
Different  methods  of  burning  oils — Injector-burners 
— Evaporative  power  of  oil  fuel. — Advantages  and 
disadvantages  of  liquid  fuel  on  steamships — Trans- 
port and  storage  of  petroleum — Other  uses  of  petro- 
leum for  power  purposes. 

Bennett  H.  Brough,  “Mine  Surveying.” 
Three  Lectures. 

March  28,  April,  4,  11. 

Dr.  Percy  Frankland,  F.C.S.,  “ Recent 
Contributions  to  the  Chemistry  and  Bateri- 
ology  of  the  Fermentation  Industries.” 
Four  Lectures. 

May  2,  9,  16,  23. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  March  7... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lecture.)  Prof. 
William  Robinson,  “ The  Uses  of  Petroleum  in 
Prime  Movers.”  (Lecture  II.) 

Royal  Institution,  Albemarle- street,  W.,  5 p.m. 

General  Monthly  Meeting. 

Engineers,  Westminster  Town  Hall,  7J  p.m.  Mr. 
Stephen  Sellon,  “ Electrical  Traction  and  its 
Financial  Aspect.” 

Chemical  Industry  (London  Section),  Burlington- 
house,  W.,  8 p.m.  1.  Mr.  Oscar  Guttman,  “The 
Dangers  attending  the  Manufacture  of  Ex- 
plosives.” 2.  Drs.  Evans  and  Wirtx,  and  Messrs. 
Cross  and  Bevan,  “ The  Acid  Action  of  Drawing 
Papers.” 

British  Architects,  9,  Conduit-street,  W.,  8 p.m. 
Paper  on  “ Suggestions  for  the  Conduct  of  Archi- 
tectural Competition.” 

Medical,  u,  Chandos-street,  W.,  8J  p.m. 

Victoria  Institute,  ia,  Adelphi-terrace,  W.C.,  8 p.m. 
Sir  Joseph  Fayrer,  “ Serpent  Worship  and  the 
Venomous  Snakes  of  India.” 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m. 
Mr.  H.  Blackburn,  “The  Portrait  Painters.” 
(Illustrated.) 

Tuesday,  March  8. ..Royal  Institution,  Albemarle-street, 
W.,  3 p.m.  Prof.  Victor  Horsley,  “ The  Brain.” 
(Lecture  VIII.) 

Civil  Engineers,  25,  Great  George  - street,  S.W., 
8 p.m.  Professor  W.  Cawthorne  Unwin,  “ Petro- 
leum Engines.” 

Photographic,  Great  Russell-street,  W.C.,  8 p.m. 

Anthropological,  3,  Hanover- square,  W.,  p.m. 
1.  Mr.  Allen  Brown,  “ On  the  Continuity  of  the 
Palaeolithic  and  Neolithic  Periods.  2.  Kev.  James 
Macdonald,  “ East  Central  African  Customs.” 


Colonial  Institute,  Whitehall  Rooms,  Hotel  Metros 
pole,  Whitehall-place,  S.W.,  8 p.m.  Mr.  John 
Ferguson,  “ Ceylon : its  Attractions  to  Visitors 
and  Settlers.” 

Wednesday,  March  9. ..SOCIETY  OF  ARTS,  John-street,. 

Adelphi,  W.C.,  8 p.m.  Mr.  A.  P.  Laurie,  “ Ex- 
periments on  the  Durability  of  Modern  Pigments.” 
Geological,  Burlington-house,  W.,  8 p.m. 

Sanitary  Institute,  74A,  Margaret  street,  W.,  8 p.m. 
Dr.  Louis  Parkes,  “ The  Air  and  Water  of  London  : 
Are  they  Deteriorating  ?” 

Pharmaceutical,  17,  Bloomsbury-square,  W.C.,  8 
p.m. 

Royal  Literary  Fund,  7,  Adelphi-terrace,  W.C., 

3 p.m.  Annual  Meeting. 

Photographic  Club,  Anderton’s  Hotel,  Fleet-street,. 

E. C.,  8 p.m.  Mr.  T.  E.  Freshwater,  “ The 
Oxyhydrogen  Microscope.” 

East  India  Association,  Westminster  Town-hall, 
S.W.,  2%  p m.  Mr.  J.  F.  Darling,  “ Recent  Silver 
Legislation  and  its  Effect  on  India.” 

Thursday,  March  10... Royal,  Burlington-house,  W.,  4^p.ra. 
Antiquaries,  Burlington -house,  W.,  83  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  6p.m.  Mr.. 

F.  W.  Rudler,  “ The  Diamond.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Prof.  W.  P.  Ker,  “The  Progress  of  Romance  in 
the  Middle  Ages.  (Lecture  II.) 

Electrical  Engineers,  25,  Great  George-street,  S.W.,. 
8 p.m. 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m. 
Friday,  March  ii  ...  United  Service  Inst.,  Whitehall- 
yard,  3 p.m.  Mr.  W.  B.  Tegetmeier,  “ Pigeons- 
for  Land  and  Sea  Service,  with  examples  from 
recent  experiments.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m.. 
WTeekly  Meeting  9 p.m.  Mr.  F.  T.  Piggott, 
“Japanesque.” 

Civil  Engineers,  25,  Great  George-street,  S.W., 
72  p.m.  (Students’  Meeting).  Mr.  James  B.  Ball, 
“The  Manufacture  of  Oil-Gas  at  the  Holloway 
Works  of  the  Great  Northern  Railway  Company.” 
Astronomical,  Burlington-house,  W.,  8 p.m. 

Junior  Engineering  Society,  Westminster-palace- 
hetel,  Victoria-street,  S.W.,  8 p.m.  Mr.  Frank 
W.  Page,  “ The  Principles  and  Action  of  a direct- 
acting  Pump.” 

Clinical,  20,  Hanover- square,  W.,  8^  p.m. 

Institute  of  Architecture,  Dundee.  Mr.  T.  Claxton 
Fidler,  “ The  Evidence  of  Scientific  Knowledge 
in  the  Remains  of  Ancient  Architecture  and  Engi- 
neering.” 

Physical,  Science  Schools,  South  Kensington,  S.W. , 
5 p.m.  Mr.  H.  M.  Elder,  “ Thermodynamics,  and 
the  Action  of  Light  on  Silver.”  2,  Prof.  J.  Perry, 
“ On  Choking  Coils.” 

Saturday, March  12... Saturday  Lecture  Society,  Lecture 
Theatre,  South  Kensington  Museum,  S.W.,  3 p.m. 
Mr.  C.  V.  Boys,  “Electric  Spark  Photography.” 
Botanic,  Inner  Circle,  Regent’s-park,  N,W.,  j|  p.m. 
Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Lord  Rayleigh,  “ Matter  : at  Rest  and  in  Motion.” 
(Lecture  V.) 


The  Telegraphic  Address  of  the  Society  of  Artsy 
and  of  the  Royal  Commission  for  the  Chicago 
Exhibition , is  “ Praxiteles , London .” 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi,  London,  W.C. 


Notices. 

♦ 

CANTOR  LECTURES. 

Prof.  William  Robinson,  M.E.,  Assoc. 
M.Inst.C.E.,  delivered  the  second  lecture  of 
his  course  on  “ The  Uses  of  Petroleum  in 
Prime  Movers,”  on  Monday  evening,  7th  inst. 

The  lectures  will  be  printed  in  the  Journal 
during  the  summer  recess. 


THE  ALBERT  MEDAL. 

The  Council  will  proceed  to  consider  the 
award  of  the  Albert  Medal  for  1892  early  in 
May  next.  The  medal  has  been  awarded  as 
follows  in  previous  years  : — 

In  1864,  to  Sir  Rowland  Hill,  K.C.B.,  F.R.S., 
“ for  his  great  services  to  Arts,  Manufactures,  and 
Commerce,  in  the  creation  of  the  penny  postage,  and 
for  his  other  reforms  in  the  postal  system  of  this 
country,  the  benefits  of  which  have,  however,  not 
been  confined  to  this  country,  but  have  extended  over 
the  civilised  world.” 

In  1865,  to  his  Imperial  Majesty,  Napoleon  III., 
“ for  distinguished  merit  in  promoting,  in  many 
ways,  by  his  personal  exertions,  the  international 
progress  of  Arts,  Manufactures,  and  Commerce,  the 
proofs  of  which  are  afforded  by  his  judicious  patron- 
age of  Art,  his  enlightened  commercial  policy,  and 
especially  by  the  abolition  of  passports  in  favour  of 
British  subjects.” 

In  1866,  to  Michael  Faraday,  D.C.L.,  F.R.S., 
“for  discoveries  in  electricity,  magnetism,  and 
chemistry,  which  in  their  relation  to  the  industries 
of  the  world,  have  so  largely  promoted  Arts,  Manu- 
factures, and  Commerce.” 

In  1867,  to  Mr.  (afterwards  Sir)  W.  Fothergill 
Cooke  and  Professor  (afterwards  Sir)  Charles  Wheat- 
stone, F.R.S.,  “in  recognition  of  their  joint  labours 
in  establishing  the  first  electric  telegraph.” 

In  1868,  to  Mr.  (afterwards  Sir)  Joseph  Whitworth, 
LL.D.,  F.R.S.,  “ for  the  invention  and  manufacture 
of  instruments  of  measure  and  uniform  standards  by 
which  the  production  of  machinery  has  been  brought  to 
a state  of  perfection  hitherto  unapproached,  to  the  great 
advancement  of  Arts,  Manufactures,  and  Commerce.” 


In  1869,  to  Baron  Justus  von  Liebig,  Associate  of 
the  Institute  of  France,  For.  Memb.  R.S.,  Chevalier 
of  the  Legion  of  Honour,  &c.,  “for  his  numerous 
valuable  researches  and  writings,  which  have  con- 
tributed most  importantly  to  the  development  of 
food  economy  and  agriculture,  to  the  advancement  of 
chemical  science,  and  to  the  benefits  derived  from  that 
science  by  Arts,  Manufactures,  and  Commerce.” 

In  1870,  to  Vicomte  Ferdinand  de  Lesseps, 
Member  of  the  Institute  of  France,  Hon.  G.C.S.I., 
“ for  services  rendered  to  Arts,  Manufactures,  and 
Commerce,  by  the  realisation  of  the  Suez  Canal.” 

In  1871,  to  Mr.  (afterwards  Sir)  Henry  Cole, 
K.C.B.,  “for  his  important  services  in  promoting 
Arts,  Manufactures,  and  Commerce,  especially  in 
aiding  the  establishment  and  development  of  Science 
and  Art,  and  the  South  Kensington  Museum.” 

In  1872,  to  Mr.  (now  Sir)  Henry  Bessemer,  F.R.S., 
“for  the  eminent  services  rendered  by  him  to  Arts, 
Manufactures,  and  Commerce,  in  developing  the 
manufacture  of  steel.” 

In  1873,  to  Michel  Eugene  Chevreul,  For.  Memb. 
R.S.,  Member  of  the  Institute  of  France,  “ for  his 
chemical  researches,  especially  in  reference  to  saponi- 
fication, dyeing,  agriculture,  ind  natural  history’, 
which  for  more  than  half  a century  have  exercised 
a wide  influence  on  the  industrial  arts  of  the 
world.” 

In  1874,  to  Mr.  (afterwards  Sir)  C.  W.  Siemens, 
D.C.L.,  F.R.S.,  “for  his  researches  in  connection 
with  the  laws  of  heat,  and  the  practical  applications 
of  them  to  furnaces  used  in  the  Arts ; and  for  his 
improvement  in  the  manufacture  of  iron ; and 
generally  for  the  services  rendered  by  him  in  con- 
nection with  economisation  of  fuel  in  its  various 
applications  to  Manufactures  and  the  Arts.” 

In  1875,  to  Michel  Chevalier,  “the  distinguished 
French  statesman,  who,  by  his  writings  and  persistent 
exertions,  extending  over  many  years,  has  rendered 
essential  service  in  promoting  Arts,  Manufactures, 
and  Commerce.” 

In  1876,  to  Sir  George  B.  Airy,  K.C.B.,  F.R.S., 
Astronomer  Royal,  “ for  eminent  services  rendered 
to  Commerce  by  his  researches  in  nautical  astronomy 
and  in  magnetism,  and  by  his  improvements  in  the 
applications  of  the  mariner’s  compass  to  the  naviga- 
tion of  iron  ships.” 

In  1877, to  Jean  Baptiste  Dumas,  For.  Memb.  R.S., 
Member  of  the  Institute  of  France,  “ the  distinguished 
chemist,  whose  researches  have  exercised  a very 
material  influence  on  the  advancement  of  the 
Industrial  Arts.” 

In  1878,  to  Sir  Wm.  G.  Armstrong  (now  Lord 
Armstrong),  C.B.,  D.C.L  , F.R.S.,  “because  of 
his  distinction  as  an  engineer  and  as  a scientific  man, 
and  because  by  the  development  of  the  transmission 
of  power — hydraulically — due  to  his  constant  efforts, 
extending  over  many  years,  the  manufactures  of  this 
country  have  been  greatly  aided,  and  mechanical 
power  beneficially  substituted  for  most  laborious  and 
injurious  labour.” 
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In  1879,  to  Sir  William  Thomson  (now  Lord 
Kelvin),  LL.D.,  D.C.L.,  F.R.S.,  ‘‘on  account  of 
the  signal  service  rendered  to  Arts,  Manufactures, 
and  Commerce,  by  his  electrical  researches,  especially 
with  reference  to  the  transmission  of  telegraphic 
messages  over  ocean  cables.” 

In  1880,  to  James  Prescott  Joule,  LL.D.,  D.C.L., 
F.R.S.,  “for  having  established,  after  most  laborious 
research,  the  true  relation  between  heat,  electricity, 
and  mechanical  work,  thus  affording  to  the  engineer  a 
sure  guide  in  the  application  of  science  to  industrial 
pursuits.” 

In  1881,  to  August  Wilhelm  Hofmann,  M.D., 
LL.D.,  F.R.S.,  Professor  of  Chemistry  in  the 
University  of  Berlin,  “for  eminent  services  rendered 
to  the  Industrial  Arts  by  his  investigations  in  organic 
chemistry,  and  for  his  successful  labours  in  promoting 
the  cultivation  of  chemical  education  and  research  in 
England.” 

In  18S2,  to  Louis  Pasteur,  Member  of  the  Institute 
of  France,  For.  Memb.  R.S.,  “for  his  researches  in 
connection  with  fermentation,  the  preservation  of 
wines,  and  the  propagation  of  zymotic  diseases  in 
silk  worms  and  domestic  animals,  whereby  the  arts 
of  wine-making,  silk  production,  and  agriculture 
have  been  greatly  benefited.” 

In  1883,  to  Sir  Joseph  Dalton  Hooker,  K.C.S.I., 
C.B.,  M.D.,  D.C.L.,  LL.D.,  F.R.S.,  “for  the 
eminent  services  which,  as  a botanist  and  scientific 
traveller,  and  as  Director  of  the  National  Botanical 
Department,  he  has  rendered  to  the  Arts,  Manu- 
factures, and  Commerce  by  promoting  an  accurate 
knowledge  of  the  floras  and  economic  vegetable 
products  of  the  several  colonies  and  dependencies  of 
the  Empire.” 

In  1884,  to  Captain  James  Buchanan  Eads,  “ the 
distinguished  American  engineer,  whose  works  have 
been  of  such  great  service  in  improving  the  water 
communications  of  North  America,  and  have  hereby 
rendered  valuable  aid  to  the  commerce  of  the 
world.” 

In  1885,  to  Mr.  (now  Sir)  Henry  Doulton,  “ in 
ecognition  of  the  impulse  given  by  him  to  the  pro- 
duction of  artistic  pottery  in  this  country.” 

In  1886,  to  Samuel  Cunliffe  Lister  (now  Lord 
Masham),  “for  the  services  he  has  rendered  to  the 
textile  industries,  especially  by  the  substitution  of 
mechanical  wool  combing  for  hand  combing,  and  by 
the  introduction  and  development  of  a new  industry 
— the  utilisation  of  waste  silk.” 

In  1887,  to  Her  Majesty  the  Queen,  “in  com- 
memoration of  the  progress  of  Arts,  Manufactures, 
and  Commerce  throughout  the  Empire  during  the 
fifty  years  of  her  reign.” 

In  1888,  to  Professor  Hermann  Louis  Helmholtz, 
For.  Memb.  R.S.,  “in  recognition  of  the  value  of 
his  researches  in  various  branches  of  science  and  of 
their  practical  results  upon  music,  painting,  and  the 
useful  arts.” 

In  1889,  to  John  Percy,  LL.D.,  F.R.S.,  “for  his 
achievements  in  promoting  the  Arts,  Manufactures, 


and  Commerce,  through  the  world-wide  influence 
which  his  researches  and  writings  have  had  upon  the 
progress  of  the  science  and  practice  of  metallurgy.” 

In  1890,  to  William  Henry  Perkin,  F.R.S.,  “for  his 
discovery  of  the  method  of  obtaining  colouring  matter 
from  coal  tar,  a discovery  which  led  to  the  establish- 
ment of  a new  and  important  industry,  and  to  the 
utilisation  of  large  quantities  of  a previously  worthless 
material.” 

In  1891,  to  Sir  Frederick  Abel,  K.C.B.,  D.C.L., 
D.Sc.,  F.R.S.,  “in  recognition  of  the  manner  in 
which  he  has  promoted  several  important  classes  of 
the  Arts  and  Manufactures,  by  tiie  application  of 
Chemical  Science,  and  especially  by  his  researches  in 
the  manufacture  of  iron  and  of  steel ; and  also  in 
acknowledgment  of  the  great  services  he  has  rendered 
to  the  State  in  the  provision  of  improved  war 
material,  and  as  Chemist  to  the  War  Department.” 

The  Council  invite  Members  of  the  Society 
to  forward  to  the  Secretary,  on  or  before  the 
1 6th  of  April,  the  names  of  such  men  of  high 
distinction  as  they  may  think  worthy  of  this 
honour. 


Chicago  Exhibition,  1893. 

♦ 

MEETING  IN  DUBLIN. 

A meeting  was  held  in  the  City-hall,  Dublin, 
on  Friday,  4th  inst.,  for  the  purpose  of  taking 
steps  for  the  proper  representation  of  Irish 
manufactures  at  the  Exhibition,  the  Lord 
Mayor  being  in  the  chair. 

The  Lord  Mayor  said  the  object  of  the  meeting 
was  to  take  steps  to  secure  that  Ireland  should 
be  represented  at  the  forthcoming  Exhibition  at 
Chicago.  The  matter  had  engaged  the  attention  of 
several  of  their  public  bodies,  amongst  others  the 
Corporation  of  Dublin,  which  had  appointed  a com- 
mittee, the  Chamber  of  Commerce,  which  had  ap- 
pointed another  committee,  and  the  Royal  Dublin 
Society  which  had  also  appointed  a committee.  The 
members  of  these  committees  had  several  meetings, 
with  the  result  that  they  had  invited  Sir  Henry 
Wood,  Secretary  of  the  Royal  Commission,  to  attend 
on  that  occasion,  and  give  them  some  information. 

Sir  Henry  Trueman  Wood  said  he  wished  first 
to  assure  the  meeting  that  the  British  Royal  Com- 
mission were  most  anxious  to  do  everything  in  their 
power  to  facilitate  the  representation  of  Irish  industries 
on  this  occasion.  He  desired  at  once  to  clear  away  a 
misapprehension  which  might  exist  in  some  quarters 
— namely,  that  it  was  too  late  to  take  action  in  this 
matter.  That  was  not  at  all  the  case.  The  end  of 
last  month  was  no  doubt  the  time  fixed  for  receiving 
applications,  but  that  was  because  some  time  must 
be  fixed,  in  order  that  they  might  get  some  idea  of 
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what  was  likely  to  be  sent  in,  and  to  enable  them  to 
allocate  the  space  to  those  who  required  it.  In 
Ireland  and  England  a sufficient  number  of  applica- 
tions had  come  to  make  it  quite  certain  that  there 
would  be  a satisfactory  representation  of  both 
■countries.  But  the  whole  space  was  by  no  means 
occupied.  There  was  still  ample  room  for  those  who 
wished  to  come  in.  He  did  not  wish  them  to  think 
that  there  should  be  any  unreasonable  delay,  but  he 
did  wish  them  to  understand  that  there  was  plenty  of 
time,  and  that  if  the  Irish  manufacturers  applied 
without  undue  delay  there  was  no  reason  why  their 
requirements  should  not  be  fulfilled.  America  to 
a large  extent  was  populated  from  Ireland,  and 
America’s  greatest  strength  came  from  Ireland.  It 
is  natural  that  the  chief  city  in  the  west  of  the  States 
of  America  would  be  anxious  to  see  Ireland  take  part 
in  their  great  Exhibition.  The  appeal  came  with 
great  force  to  Ireland,  which  sent  so  many  thousands 
■every  year  to  the  New  World.  Chicago  was  sur- 
rounded by  an  immense  Irish  population,  and  any- 
thing coming  from  the  old  country  would  be  received 
with  an  enthusiastic  welcome  by  them.  It  was 
feared  that  the  expense  of  transit  of  goods  3,000  miles 
by  sea  and  1,000  miles  by  rail  would  deter  many 
from  sending  exhibits,  but  he  might  say  that  both  in 
England  and  America  reductions  would  be  made  in 
the  freights.  It  was  then  feared  that  the  M’Kinley 
tariff  would  be  a great  objection.  No  doubt  there 
had  been  some  reductions  in  the  imports  into 
America  since  the  tariff  came  into  operation,  but  one 
the  greatest  trades  in  this  country — the  linen  trade — 
had  not  suffered.  Linen— at  least  good  linen — could 
not  be  made  in  America,  and  if  the  Americans 
wanted  it  they  must  get  it  from  this  country,  and  if 
the  tariff  had  increased  for  imports  there,  they  must 
pay  an  increased  price  for  the  goods.  The  trade 
would  go  on,  very  slightly  diminished  for  a time  in 
•spite  of  whatever  tariff  there  might  be.  He  was  glad 
to  say  that  the  linen  trade  of  Ireland  would  be  well 
represented  at  the  forthcoming  Exhibition.  Some  of 
the  foremost  houses  in  the  trade  had  made  applica- 
tion for  space  in  which  to  exhibit  their  goods.  He 
hoped  that  the  woollen  manufactures  of  Ireland 
would  be  well  represented.  The  Home  Industries 
Association,  of  which  Lady  Aberdeen  was  president, 
had  taken  important  action — and  he  hoped  that  inEn  g- 
land  the  example  would  be  followed — with  the  view  of 
affording  small  exhibitors  an  opportunity  of  showing 
their  goods  —the  makers  of  lace,  and  a thousand 
•small  items  like  that.  They  could  not  expect 
exhibitors  of  that  class  to  go  to  the  expense  of  send- 
, ing  their  small  exhibits  ; but  if  the  thing  was  done 
' properly,  as  it  was  being  done  by  the  Home  Indus- 
tries Association,  there  was  no  reason  why  a con- 
siderable impulse  should  not  be  given  to  the  home 
j industries  of  Ireland.  He  would  conclude  by  ex- 
pressing a most  earnest  hope  that  that  meeting  would 
result  in  a thorough  and  adequate  representation  of 
the  more  important  Irish  industries  at  the  most  magni- 
ficent Exhibition  which  this  generation  had  seen. 


The  Right  Rev.  Monsignor  Molloy  moved  : — 
“ That  it  is  important  that  steps  should  be  taken  to 
secure  an  adequate  representation  of  Irish  art  and  in- 
dustries at  the  Chicago  Exhibition.” 

The  resolution  was  seconded  by  Alderman  Sir 
Henry  Cochrane,  and  adopted. 

Mr.  J.  J.  O’Meara,  T.C.,  moved: — “That  a 
committee  be  formed  for  the  purpose  of  co-operating 
with  the  Royal  Commission  for  the  purpose  of  secur- 
ing adequate  representation  of  Irish  industries  at  the 
Chicago  Exhibition.”  This  object  would,  perhaps, 
be  best  accomplished  by  the  amalgamation  of  the 
sub-committees  already  appointed  by  the  Chamber 
of  Commerce,  the  Royal  Dublin  Society,  and  the 
Corporation. 

Mr.  James  Talbot  Power  seconded  the  resolu- 
tion, which  was  adopted. 

Alderman  Robert  Sexton,  J.P.,  moved  that  the 
following  gentlemen  be  asked  to  act  on  the  com- 
mittee : — “ The  Right  Hon.  the  Lord  Mayor, 
Messrs.  J.  J.  O’Meara,  T.C.,  Alderman  Sir  Henry 
Cochrane,  J.P.,  James  Shanks,  John  M'Quaid, 
John  Beveridge,  the  Earl  of  Rosse,  Sir  Howard 
Grubb,  Right  Rev.  Monsignor  Molloy,  R.  J.  Moss, 
James  Talbot  Power,  D.L.,  Edmond  Johnson,  Hon. 
Horace  Plunkett,  Dr.  E.  Percival  Wright,  Peter 
White,  James  Brennan,  John  R.  Wigham,  J.P., 
E.  J.  Figgis,  J.  Malcolm  Inglis,  and  Sir  Thomas 
Deane,  with  power  to  add  to  their  number.” 

Sir  Thomas  Deane  seconded  the  motion,  which 
was  adopted. 


APPLICATIONS  FOR  SPACE  IN 
THE  BRITISH  SECTION. 

Intending  exhibitors  are  reminded  that 
applications  for  space  must  be  made  imme- 
diately, as  the  allotment  of  space  will  shortly 
commence.  Most  of  the  available  space  is 
now  occupied,  and  no  time  should  therefore 
be  lost  by  manufacturers  desiring  to  be  repre- 
sented. 

All  applications  must  be  made  upon  forms 
to  be  obtained  from  the  Secretary  of  the  Com- 
mission at  their  offices,  Society  of  Arts,  John- 
street,  Adelphi,  London,  W.C.  They  must 
be  sent  in,  properly  filled  up,  and  addressed 
to  the  Secretary,  as  above. 


Proceedings  of  the  Society. 


INDIAN  SECTION. 

Thursday,  March  3,  1892  ; Major-General 
Sir  Owen  Tubor  Burne,  K.C.S.I.,  C.I.E., 
in  the  chair. 

The  paper  read  was — 
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INDIAN  SANITATION  AND  THE 
INTERNATIONAL  CONGRESS  OF 
HYGIENE. 

By  Surgeon-Gen.  Sir  William  Moore, 

K.C.I.E.,  Q.H.P. 

When  I went  to  India  first,  in  the  year  1852, 
an  acquaintance  said  to  me,  “Well,  it’s  a 
very  hot  country,  but  there  is  one  advantage, 
you  will  be  able  to  get  plenty  of  East  India 
pale  ale  there ! ” evidently  supposing  that 
India  was  where  the  pale  ale  came  from  ! 
Again,  when  I first  went  out  to  India,  the 
junior  medical  officers  were  denominated 
assistant  surgeons,  a designation  which  has 
been  for  some  time  since  abolished.  I went 
to  visit  two  old  ladies.  One  said,  “ You  are 
going  to  be  an  assistant  surgeon,  are  you 
not?”  to  which  I replied,  “ Yes  ! ” “And,” 
asked  the  other,  “has  the  gentleman  you  are 
going  to  be  an  assistant  to  a very  large  prac- 
tice?” To  which  I replied,  “Oh,  yes!  Mr. 
John  Company  has  a very  large  practice 
indeed  ! ” 

When  I arrived  in  India,  I was  ordered  to 
Ahmednuggur,  in  the  Deccan,  and  it  was, 
at  that  time,  twelve  or  fifteen  days’  march — 
this  being  before  the  era  of  railways.  The 
first  stage  from  Bombay  was  to  a place  called 
Panwell,  which  was  done  by  water,  in  what  is 
termed  a “ bunder  boat;  ” but  a horse  I had 
was  obliged  to  go  some  distance  round  by 
land.  While  waiting  at  the  travellers’  bunga- 
low at  Panwell,  I suppose  I was  showing 
anxiety  about  the  non- arrival  of  the  horse,  as 
I wanted  to  continue  my  journey.  A soldier 
in  the  bungalow,  who  had  attained  the  rank 
of  conductor  in  some  department  or  other, 
seeing  me  fuming,  asked  the  reason.  “ Well, 
sir,”  said  he,  “ never  mind  ; no  one  is  ever  in 
a hurry  in  this  country.” 

Now,  I have  introduced  these  anecdotes 
because  they  tend  to  illustrate,  first,  the  dense 
ignorance  which  prevailed  in  England  re- 
garding India  two  or  three  decades  back;  and, 
secondly,  because  the  last  anecdote  ilustrates 
the  ideas  which  prevailed  in  India  at  the  time  ; 
ideas  which  have  radically  changed,  for  now- 
adays people  seem  to  be  in  as  great  a hurry  in 
India  as  in  any  other  country.  Doubtless 
much  ignorance  prevails  with  regard  to  India 
even  now,  an  ignorance  which  has  probably 
been  intensified,  rather  than  the  reverse,  by 
various  books  which  have  been  published  on 
the  strength  of  a winter  tour.  In  a healthy 
state  of  society,  an  Act  of  Parliament 
would  be  passed,  that  no  one  should  write 


a book  about  India  unless  he  or  she  had 
dwelt  two  hot  seasons  on  the  plains,  learnt  | 
the  language,  and  travelled  through  the  : 
country,  far  from  railways,  for  at  least  1,000  1 
miles,  as  a “chota  sahib,”  with  a small  hill 
tent,  a tatoo,  say  two  servants,  and  a gun. 

The  introduction  of  an  Indian  Section  at  the  ; 
recent  International  Congress  of  Hygiene  has  j 
shown  two  things.  Firstly,  that  a large  amount  ' 
of  interest  is  now  taken  in  Indian  affairs* 
demonstrated  by  the  fact  that  four  Indian  l 
delegates  and  Mr.  S.  Digby,  the  honorary 
secretary  of  the  Indian  Section,  were  invited  to- 
visit  the  Queen-Empress  ; also  demonstrated  j 
by  the  number  of  persons  attending  the  Indian  1 
Section,  by  the  animated  debates,  by  the 
somewhat  full  reports  in  the  Press  of  the 
Indian  meetings,  and  by  the  fact  that  Reuter  i 
sent  telegrams  from  Mr.  S.  Digby  to  India 
free,  in  connection  with  the  Congress.  Secondly,  I 
that  the  Indian  Government,  the  Indian  Press*  J 
and  the  Indian  people  took  great  interest  in 
the  matter,  demonstrated  by  the  appointment  fej 
by  the  Government  of  India  and  the  local 
Governments,  by  the  universities  and  colleges  I 
of  India,  by  the  leading  municipalities,  by  the 
Chambers  of  Commerce  and  trade  associations*  jo 
by  native  and  other  societies,  of  some  seventy  j 
delegates;  also  demonstrated  by  the  numerous  [c 
comments  in  the  Indian  native  Press,  the  Rets  k| 
Ryatt  terming  the  International  Congress  - 
“ The  Durbar  of  all  nations  in  life  science  ; ”*  1 
also  demonstrated  by  the  number  of  papers  ■ 
sent  in  by  Indian  gentlemen.  Further  demon-  taj 
strated  by  the  number  of  subscriptions  received  : 
from  India.  Non  - official  India  has  never  j j 
before  participated  on  the  same  scale  in  an 
International  Congress. 

Among  the  subscribers  to  the  Congress  in. 
India  were  H.H.  the  Maharajah  of  Vizia- 
nagram,  ^200 ; H.H.  the  Maharajah  of 
Bhavnagar,  ^200;  H.H.  the  Gaekwar  of 
Baroda,  ;£ioo  ; H.H.  the  Nizam,  ^100  ; H.H.  | j 
the  Maharajah  of  Jeypoor,  ^100;  H.H.  the 
Maharajah  of  Mysore,  ^100  ; H.H.  the  Maha-  j \ 
rajah  of  Travancore,  ^100  ; H.H.  the  Maha- 
rajah of  Kooch  Behar,  ^50  ; H.H.  the  Nawab 
of  Junagurh,  ;£i8  ; H.H.  the  Rao  of  Hutch,:  j 
.£18  ; Rao  Bahadur  Runcholal  Chotallel,  ;£io  ; 
Sir  Dinshaw  Manocjee  Petit,  ^10  ; The  Maha-  I 
rajah  Bahadur  Tippera,  ^10.  The  total 
ssbscriptions  from  India,  and  gentlemen  con-  I 
nected  with  India,  amounted  to  [upwards  of  1 

£',070. 

Among  the  papers  submitted  on  Indian  sub-j  j 
jects  were  my  own,  on  “ Sanitary  Progress  ini  I 
India;”  “The  Progress  of  Sanitation  and!  , 
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Preventive  Medicine  in  Rajpootana,”  by 
Surgeon  Lieut.  - Colonel  Hendley,  C.I.E.  ; 
“ Sanitary  Wants  in  the  Bombay  Presidency,” 
by  Surgeon -Major  Kirtikar ; “The  Sanitary 
Condition  of  the  Towns  and  Villages  of  the 
Bombay  Presidency,”  by  Dr.  K.  V.  Dhurandur, 
Medical  Officer  and  Superintendent  of  Vacci- 
nation at  Baroda,  in  H.H.  the  Guicowar’s 
territory;  “A  Note  on  the  Hygiene  and 
Demographic  Condition  of  India,”  by  Vishram 
Ramji  Ghole,  Gra.  Grant  Med.  Coll.,  and 
Honorary  Assist. -Surgeon  to  the  Viceroy; 
“Village  Sanitation,”  by  Mr.  Lionel  Ash- 
burne,  C.S.I.  ; “Indian  Factory  Legislation,” 
by  Dr.  Bahadhurji. 

Now,  considering  all  the  circumstances,  I 
think  that  the  foregoing  shows  a good  record. 
It  mustbe  recollected  that  the  Indian  Committee 
was  an  afterthought ; and  it  had  less  than  six 
months  in  which  to  interest  the  great  Empire 
of  India  in  the  Congress.  When  the  com- 
mittee was  formed  in  February  of  last  year,  and 
Mr.  S.  Digby  was  appointed  honorary  secretary, 
not  a single  delegate  had  been  nominated  or 
a single  rupee  subscribed.  The  work  was 
rendered  more  difficult,  owing  to  everything 
having  to  be  initiated  on  this  side  ; whereas, 
in  France,  Germany,  Italy,  &c.,  there  were 
national  committees  who  made  arrangements. 
We  had  no  committee  in  India,  and  there  was 
not  time  to  take  the  necessary  steps  to  form 
one.  Whatever  success  the  Indian  Section 
may  have  attained  is  mainly  due  to  the  inde- 
fatigable exertions  of  the  honorary  secretary, 
Mr.  S.  Digby,  who  spared  neither  time  nor 
labour  in  the  work,  and  there  was  great 
expenditure  of  both.  This  was  recognised  by 
the  Press.  In  the  Times  of  August  12th  it  is 
observed,  “ To  Mr.  S.  Digby  is  wholly  due  the 
credit  of  organising  the  Indian  committee,  and 
of  interesting  Indian  princes  and  others  in  the 
success  of  the  Congress.” 

I propose  now  to  briefly  review  the  work  of 
the  Indian  Section  at  the  Congress.  It  was 
opened  by  the  Right  Hon.  Sir  Mountstuart 
Grant  Duff  as  chairman.  The  first  paper  read 
was  one  by  myself,  entitled  “ Sanitary  Progress 
in  India.”  In  this  paper  I traced  the  origin 
and  advance  of  the  sanitary  department  to  the 
present  time,  and  showed  how  the  policy  had 
been  to  connect  sanitary  improvement  with 
municipal  government.  Various  matters  were 
mentioned  which,  although  not  coming  directly 
under  the  heading  sanitary,  are  nevertheless 
I most  important  agents  in  the  health  of  the 
j people,  such  as  improvement  of  the  food 
I supply  by  improved  agriculture,  and  especially 


by  irrigation,  in  connection  with  which  subject 
the  increase  of  fever  was  commented  upon  ; 
the  cheapening  of  salt ; railway  communica- 
tion, by  which  better  distribution  of  grain  and 
of  salt  has  been  secured  ; the  education  of  the 
people,  which  renders  them  more  disposed  to 
look  favourably  on  sanitation ; forest  conser- 
vancy, which,  in  the  future,  may  be  expected 
to  tend  to  secure  a more  constant  rainfall,  and 
also  to  prevent  water  running  off  immediately 
without  soaking  into  the  ground,  and  so  lessen 
recurrence  of  scarcity  and  famine.* 

There  are  very  extensive  districts  in  India 
which  have  become  semi-desert  from  the  de- 
struction of  the  forest  trees  during  generations 
back,  principally  for  the  feeding  of  camels 
and  for  fuel.  So  scarce  is  fuel  in  Rajpootana, 
especially  in  Marwar,  that  I have  often  seen 
men  dismount  and  gather  the  camel’s  “ leep  ” 
into  a bag,  carried  for  the  purpose,  the  con- 
tents to  be  afterwards  used  for  fuel. 

Next,  subjects  more  especially  sanitary 
were  discussed,  viz.,  conservancy  and  village 
conservancy.  On  this  subject  I remarked  that 
I was  not  satisfied  with  the  system  of  public 
latrines  which  has  been  adopted,  and  which, 
for  various  reasons,  as  expressed  in  my  paper, 
I regard  as  less  desirable  than  the  old  system 
of  the  people,  under  certain  limitations. 

Next  were  considered  drainage,  local  and 
general ; vaccination  ; ventilation  of  towns  and 
villages  ; water  supply  ; the  investigation  of 
causes  of  disease  undertaken  in  India ; cholera ; 
quarantine  against  Indian  ports ; the  pilgrim 
traffic.  The  result  of  sanitary  progress  was 
then  given ; first,  in  accordance  with  the 
opinions  of  the  sanitary  officers  of  India,  and, 
secondly,  my  own  opinions.  The  conditions 
of  Bombay,  Madras,  and  Calcutta  were  con- 
trasted with  what  they  were  years  back. 
Next,  the  difficulties  of  sanitating  in  India 
were  shown.  Then  came  special  remarks  on 
military  sanitation. t Lastly,  I gave  a chrono- 

* In  connection  with  this  subject,  I ventured  to  observe,  that 
if  the  anti-opiumists  succeeded  in  their  attempts  to  limit  the 
consumption  of  opium  in  India  to  physicians’  prescriptions, 
thousands  more  would  die  from  want  during  seasons  of 
scarcity  than  now  succumb,  for  opium  enables  people  to  exist 
on  less  food  ; and  thousands  more  would  die  from  fever  than 
now  do,  for  opium  is  to  some  extent  a prophylactic  against 
malarious  fevers.  I also  exposed  the  fallacy  of  those  anti- 
opiumists  who  have  stated  that  famines  in  India  resulted  from 
so  much  ground  being  taken  up  for  opium  that  sufficient  did 
not  remain  for  the  cultivation  of  cereals.  The  fact  being, 
that  only  a decimal  proportion  of  the  cultivable  land  in 
India  is  devoted  to  opium. 

t Here  I observed  that  the  abolition  of  the  Contagious 
Diseases  Act  in  India  was  calculated  to  do  more  harm  to  the 
British  soldier  in  India  than  all  the  other  sanitary  measures 
could  compensate. 
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logical  record  of  the  principal  sanitary  im- 
provements which  had  been  accomplished  in 
every  province  in  India. 

As  showing  progress  in  India,  I referred 
especially  to  hospitals.  The  institution  of 
hospitals  in  India  must  be  regarded  as  one  of 
the  beneficial  results  of  British  supremacy. 
In  ancient  times,  excepting  during  the  com- 
paratively short  period  of  Buddhist  ascendancy 
— from  250  B.c.  to  500  A.D. — there  does  not 
appear  to  have  been  anything  of  the  nature  of 
a hospital.  We  do  not  find,  in  the  Shastras , 
or  Vedic  Hymns , any  reference  to  public 
hospitals.  Neither  were  hospitals  established 
during  Mahomedan  supremacy.  At  first, 
British  hospitals  in  India  were  all  military ; 
but,  as  a measure,  both  of  policy  and 
humanity,  medical  aid  was  extended  to 
natives.  But,  as  matters  settled  down,  and 
civil  officials  with  their  establishments  ap- 
peared, the  provision  of  special  medical 
-attendance  became  a necessity,  so  civil  hos- 
pitals were  established  at  all  large  centres. 
The  success  attending  this  soon  led  to  the 
provision  of  branch  hospitals  and  district  dis- 
pensaries, many  of  which  have  been  built  by 
the  liberality  of  native  gentlemen.  As  show- 
ing the  extension  of  the  hospital  system  in 
India,  I will  mention  that,  in  1858-60,  there 
were  not,  I believe,  more  than  181  institutions, 
treating  111,116  patients.  In  1889-90,  the 
number  had  increased  to  1,641  institutions, 
treating  12,243,000  patients.  There  were  also 
25  lunatic  asylums  and  23  leper  asylums.  I11 
addition  to  the  above,  there  were  48  female 
hospitals  or  dispensaries  in  connection  with  the 
National  Association  for  Supplying  Medical 
Aid  to  the  Women  of  India,  established  by  Lady 
Dufferin. 

Surgeon  Lieut. -Colonel  Hendley,  C.I.E., 
delegate  for  Rajpootana,  followed  next  with 
a paper  on  the  “Progress  of  Sanitation 
and  Preventive  Medicine  in  Rajpootana.” 
With  the  exception  of  the  comparatively  small 
district  of  Ajmere  (Mhairwarrah),  the  whole  of 
Rajpootana  consists  of  native  States,  of  which 
there  are  twelve.  Surgeon  - Lieut.  - Colonel 
Hendley  first  described  the  ordinary  condition 
of  a Rajpootana  capital.  The  poorer  classes 
defile  the  outskirts  of  the  town ; the  richer 
have  private  conveniences,  generally  out  of 
repair.  There  are  few  drains.  The  gullies  and 
narrow  streets  are  rarely  cleansed.  Bullocks 
and  horses  are  stalled  in  the  house.  Milk 
kine  act  as  scavengers.  The  soil  becomes 
charged  with  saline  matters,  which  in  time 
renders  the  water  of  the  wells  undrinkable. 


This,  Surgeon  Lieut. -Colonel  Hendley  states, 
explains  the  reason  why  every  great  Rajpoot 
principality  has  at  least  one,  but  often  two  or 
even  more  former  capitals  now  in  ruins.  In 
the  villages,  Dr.  Hendley  states,  every  man 
does  what  is  right  in  his  own  eyes,  unchecked  ; 
by  the  officials,  by  the  nobles,  or  by  public  j 
opinion,  the  result  being  entire  absence  of 
sanitation  as  described  by  Dr.  Hendley. 

Nowit  is  some  years  since  I left  Rajpootana,  1 
where  I was  employed  for  a lengthened  period. 
Even  then  sanitation  in  the  capitals  was  j 
dawning ; and  my  impression  certainly  was, 
that  in  the  capitals,  at  least,  the  condition  was  j 
much  improved  in  comparison  with  that  de- 1 
scribed  by  Surgeon  Lieut. -Colonel  Hendley. 

I also  remark  that  I do  not  agree  with  Dr.  j 
Hendley  as  regards  the  cause  of  the  saline  j 
condition  of  the  wells.  As  a rule,  throughout 
western  Rajpootana,  whether  in  towns  or  not, 
a well  of  sweet  water  is  exceptional,  the 
ground  being  impregnated  with  saline  matter. 
Surgeon  Lieut.  - Colonel  Hendley  next  de- 
scribed the  difficulties  attending  sanitation. 
These  are  chiefly  low  position  of  villages,  pre- 
judices and  conservatism  of  the  people,  dirty 
habits,  foul  feeding  of  milk  cattle,  the  com- 
paratively small  number  of  the  sweeper  caste 
among  the  population,  &c.  I wish  I had 
time  to  quote  Dr.  Hendley  on  these  heads, 
instead  of  referring  you  to  his  most  interesting 
paper. 

Although  giving  so  unfavourably  a descrip- 
tion of  the  native  States  capitals,  Surgeon 
Lieut.  - Colonel  Hendley  mentioned  much 
which  has  been  effected.  At  Jeypoor  there  is 
an  excellent  constant  service  of  water,  also 
public  gardens,  a railway  for  the  conveyance 
away  of  refuse,  a conservancy  establishment, 
latrines,  main  streets  swept  and  watered, 
numbering  of  houses,  and  registration  of 
births  and  deaths.  At  Jodhpoor  new  tanks, 
from  which  water  is  brought  into  the  city, 
many  public  latrines,  conservancy  establish- 
ment, and  public  gardens.  Odeypoor,  Ulwur, 
and  Kotah,  are  also  mentioned  as  cities  in 
which  sanitation  has  advanced.  Much  ad- 
vance has  also  been  made  in  the  condition  of 
the  jails  of  the  native  States.  Dr.  Hendley 
remarks  that,  twenty  years  ago,  the  prisoners 
were  fastened  together  at  night  by  a long 
chain,  and  men  and  women  frequently  lived 
together  both  by  night  and  by  day.  Now,  I 
had  a good  deal  to  do  with  the  Rajpootana 
jails,  and  I do  not  recollect  seeing  the  last- 
mentioned  state  of  affairs,  although  the  sani- 
tary condition  of  many  of  the  jails  was  very 
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inferior.  Now,  the  reverse  may  be  said  of  the 
jails  of  nearly  all  the  native  principalities. 

I must  next  refer  to  a paper  by  Surgeon - 
Major  Kirtikar,  entitled  “ Sanitary  Wants  in 
the  Bombay  Presidency,”  which  was  read  by 
Sir  William  Wedderburn,  Bart.,  as  delegate 
of  the  Poona  Savajanik  Sabha.  After  dis- 
cussing the  normal  condition  of  an  Indian 
village,  and  mentioning  the  sanitary  regula- 
tions which  it  has  been  sought  to  apply  to 
villages,  Dr.  Kirtikar  says : — “ It  is  the 
■executive  we  want  to  carry  out  these  rules. 
He  should  be  a man  from  among  the  villagers, 
but  he  must  be  one  who  not  only  himself 
understands  what  sanitation  means,  and  how 
sanitary  measures  should  be  brought  to  the 
notice  of  the  villagers,  and  how  he  should 
help  them  and  persuade  them  to  carry  out 
those  measures,  but  he  should  also  have  an 
official  status  which  will  command  respect. 
He  must  be  a tolerably  well-paid  minor  sani- 
tary officer,  just  as  much  as  the  flcitcl  and 

talati  in  financial  and  revenue  matters 

These  minor  sanitary  officers  must  work  direct 
under  a sanitary  officer  for  each  collectorate. 

It  may  be  said  that  this  would  mean 

money.  Of  course  it  must  cost  money  to 
improve  the  present  state  of  things.  Where 
the  money  is  to  come  from  is  a question  I 
need  not  concern  myself  with.  One  of  the 
greatest  wants  of  the  country  all  over  is  a pure 
and  plentiful  supply  of  water.  Every  large 
town  should  have  its  waterworks.  Where 
there  is  want  of  money,  it  should  be  borrowed, 
and  the  posterity,  which  will,  in  the  end,  be 
the  greater  gainer  from  such  works,  should  be 
made  to  contribute,  the  town  handing  down 
•the  debt  from  father  to  son.”  Dr.  Kirtikar 
also  thinks  “ the  stringent  hand  of  a powerful 
and  well-meaning  Government  should  put 
down  the  very  dangerous  and  sinful  practice 
•of  adulterating  our  milk  supply  with  water.” 

The  repeal  of  the  Contagious  Disease  Act 
is  rightly  regarded  as  a retrograde  movement. 
Vaccination,  Dr.  Kirtikar  thinks,  should  be 
made  compulsory  everywhere.  Now,  with  all 
-deference  to  the  writer,  I opine  he  does  not 
sufficiently  consider  ways  and  means  ; and  he 
would  rely  more  on  direct  orders  from  Govern- 
ment than  is  desirable.  And  this,  although 
he  quotes  Surgeon -General  Cunningham, 
C.I.E.,  who  very  aptly  said : “In  all  matters 
connected  with  sanitary  improvement  the  State 
may  render  valuable  aid,  but  more  depends  on 
the  people  themselves.”  Neither  do  I think 
that  Dr.  Kirtikar  has  given  sufficient  credit, 
especially  in  the  way  of  water  supply,  for  what 


has  been  done.  For,  while  mentioning  the 
works  of  the  former  rulers  of  India  in  the  way 
of  tanks,  aqueducts,  &c.,  he  does  not  say 
anything  about  the  various  towns  and  villages 
in  the  Presidency  of  Bombay  which  have  been 
provided  with  good  water  supply.  These  are, 
however,  enumerated  in  my  paper. 

I next  refer  to  a “Note  on  the  Sanitary  Con- 
dition of  the  Towns  and  Villages  of  the  Bombay 
Presidency,  and  the  means  for  improving  the 
same,”  by  Dr.  K.  V.  Dhurandar,  Medical 
Officer  and  Superintendent  of  Vaccination  at 
Baroda.  The  author  first  considers  the  situa- 
tion of  Indian  towns  which  were  chosen  from 
considerations  of  defence  rather  than  of  sani- 
tation. The  roads  of  towns  and  villages  are 
not  in  proportion  to  the  requirements  of 
the  place,  being  narrow  and  tortuous.  The 
dwellings  are  not  constructed  with  reference 
to  any  sanitary  principles.  Latrines  or 
trenches  are  advised  for  villages,  but,  where 
water  is  available,  water  carriage.  The  high 
price  of  salt  is  mentioned  as  preventing  the 
proper  curing  of  fish,  which  is  therefore  often 
eaten  in  a state  of  putrefaction.  It  is  re- 
gretted that  crematoria  are  not  in  use.  The 
practice  of  the  burial  of  still-born  children  in 
the  rooms  in  which  they  are  born  has  not 
attracted  sufficient  attention. 

“ The  poverty  of  the  people  makes  them 
impatient  to  municipal  burdens,  and  no  large 
work  of  reform  can  be  undertaken  without 
considerable  expenditure.  Formerly  Govern- 
ment advanced  loans  from  public  funds  or 
extended  its  guarantee  to  municipal  loans. 
Government  has  shown  considerable  unwill- 
ingness of  late  years  to  follow  this  policy. 
The  municipalities,  left  to  themselves,  cannot 
borrow  money  on  cheap  terms.  People  cannot 
bear  additional  taxation,  and  so,  from  year  to 
year,  large  undertakings  have  to  be  put  off, 
till  the  work  of  reform  becomes,  if  possible, 
more  urgent  and  more  expensive.”  Lastly 
Dr.  Dhurandar  says,  “ Let  the  Government 
for  some  time  more  continue  to  instruct  and 
guide,  and  refrain  from  undue  interference  or 
official  pressure,  and  let  it  further  liberally 
help,  where  help  is  necessary,  and  the  results 
will  satisfy  all  who  feel  an  interest  in  the 
prosperity  of  the  people  of  this  country.” 

Now  I must  say  that  I more  agree  with  Dr. 
Dhurander  than  with  Dr.  Kirtikar,  for  sanita- 
tion cannot  be  thrust  on  the  people  of  India 
until  very  much  remaining  ignorance  and 
apathy  have  been  dispelled. 

I next  refer  to  a “ Note  on  the  Hygienic  and 
Demographic  Condition  of  India,”  by  Vishram 
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Ramji  Ghole,  G.G.M.C.  and  honorary  assist- 
ant-surgeon to  the  Viceroy  of  India.  Dr. 
Ghole  says  the  water  supply,  on  the  whole,  is 
scanty  and  unwholesome,  and  that  the  people 
are  mostly  indifferent  to  its  purity.  Generally 
speaking,  the  people  are  badly  housed,  and 
ventilation  is  lamentably  defective.  A most 
unsanitary,  injurious,  and  filthy  practice  exists 
in  some  parts  of  the  country  of  having  privy- 
pits,  which  are  seldom,  or  never  cleansed.  In 
the  matter  of  food,  the  people  of  India  are 
badly  off,  owing  to  general  poverty,  “ and  they 
have  usually  to  pass  their  days  on  scanty 
fare.”  The  people  are  also  scantily  clothed. 
Drainage  is  referred  to  as  very  defective. 
Burial-grounds  in  large  cities  are  injurious  to 
the  population.  The  practice  of  housing  cattle, 
horses,  asses  in  the  dwelling-house  is  con- 
demned. Dr.  Ghole  says  that  drinking  is  on 
the  increase ; that  the  use  of  Indian  hemp, 
ganga  or  bhang,  is  very  common  ; that  syphilis 
is  on  the  increase ; that  Hindoo  bathing  is 
merely  nominal ; that  the  sedentary  habits  of 
large  classes  act  perniciously ; that  early  and 
unequal  marriages  deteriorates  race  ; that  en- 
forced widowhood  has  entailed  a fearful 
amount  of  misery  ; that  the  filthy  water  used 
at  Jatras  and  fairs  and  places  of  pilgrimage — 
which  the  pilgrim  delights  to  bathe  in  and 
drink — is  the  cause  of  the  outbreak  of  diseases  ; 
that  caste  demoralises  the  people,  and  checks 
the  intellectual  growth  of  the  population. 
Lastly,  Dr.  Ghole  says,  “The  missionaries 
have  done  much  good  in  this  direction,  by 
diffusing  a knowledge  of  the  laws  of  sanita- 
tion. They  are  teaching  the  people,  wherever 
they  can,  the  simple  rules  of  health — the 
necessary  conditions  of  physical  well-being.” 

Mr.  Lionel  Ashburner,  C.S.I.,  formerly  one 
of  the  Honourable  Members  of  Council  of  the 
Government  of  Bombay,  also  contributed  a 
paper  on  “Village  Sanitation,”  in  which  he 
truly  pointed  out,  that  the  Act  of  the  Bombay 
Government,  passed  last  year,  for  providing 
for  the  better  sanitation  of  villages  would  fail 
to  secure  the  necessary  funds  for  the  purpose. 
Mr.  Ashburner  rightly  considers  that  the 
trench  system  is  best  for  small  villages. 

Mr.  Burjorjee  Byramjee,  Member  of  the 
State  Council  and  head  of  the  Medical  De- 
partment of  Bhavnagur,  contributed  an  inter- 
esting note  on  the  topography  and  sanitation 
of  Bhavnagur,  showing  that  sanitary  measures 
have  advanced  in  this  native  State.  “ How 
can  the  Masses  in  India  be  made  to  compre- 
hend the  Elementary  Principles  of  Sanitary 
Science?”  was  the  title  of  a paper  by  Pro - 
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fessor  Jamsetjee  Unvala,  Principal  of  the 
Samaldos  College  of  Bhavnagur.  The  Pro- 
fessor thinks  that  a knowledge  of  sanitary 
science  should  be  made  compulsory  at  the 
school  final  examination.  Public  bodies,  he 
thinks,  should  be  asked  by  Government  to 
organise  systems  of  lectures  on  sanitary  i 
science,  which,  on  the  principle  that  appeal  to  i 
the  eye  has  a more  lasting  effect  than  appeal 
to  the  ear,  should  be  illustrated  by  the  magic- 
lantern. 

“ Some  Practical  Measures  needed  for  the 
Development  of  State  Hygiene  in  India”  were 
noted  by  Dinshaw  Ardeshir  Sahib  of  Baroda, 
among  which  the  appointment  of  a sanitary 
Member  of  Council  in  India,  and  the  estab- 
lishment, by  Government,  of  a hygienic 
journal,  are  advocated. 

An  excellent  paper  on  “ Sanitation  in 
Ceylon  ” was  forwarded  by  Dr.  Solomon 
Fernando,  which  shows  that  much  improve- 
ment has  taken  place  in  that  island. 

Other  papers,  which  might  have  been  appro- 
priately read  in  the  Indian  Section,  were — 

“ The  Prevention  of  Fever  in  India,”  by  my- 
self, read  in  the  Section  of  Preventive  Medi- 
cine; “Sanitation  in  India,”  by  Mr.  Baldwin 
Latham;  “ The  Water  Supply  of  India,”  by 
Brigade-Surgeon  Pringle;  “ Enteric  Fever  in 
the  European  Army  of  India,”  by  D.  Lane 
Notter,  Professor  of  Military  Surgery,  Netley  ; 

“ Hygiene  for  the  Zenanas  of  India,”  by 
Surgeon-General  Francis  ; “ The  Suitability  of 
Tropical  Highlands  for  European  Settlement/  r 
by  myself.  All  these  were  read  in  different 
Sections. 

An  important  subject  brought  before  the 
Congress  was  the  Indian  factory  legislation 
question,  Mr.  Holt-Hallett  taking  one  view* 
and  Dr.  Bahadhurji,  of  Bombay,  the  opposite. 

If  there  were  sufficient  time  to  analyse  what 
was  said,  I think  it  would  appear  that  Mr. 
Holt-Hallett  overstated  the  case  of  the  mill 
hands  by  selecting  chance  incidents,  and  by 
holding  them  forth  as  ordinary  occurrences. 
Whether  or  not  it  is  correct,  as  lately  stated 
by  Mr.  Cotton,  of  Bombay  ( Times  of  India , 
Dec.  19),  that  Mr.  Holt-Hallett  had  never 
been  in  an  Indian  mill,  and  knew  nothing  of 
the  conditions  of  labour,  as  conducted  ir 
Indian  mills  I have  no  means  of  ascer 
taining.  It  is  certain,  however,  that  Dr. 
Bahadhurji  knows  all  about  the  mills  of  | 
Bombay  ; and  he  expressly  states  that 
the  mill-hands,  as  described  by  Mr.  Holt- 
Hallett,  do  not  exist  in  Bombay,  or  ir» 
any  other  part  of  India.  Dr.  Bahadhurji 
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says: — “With  these  women  restricted  hours 
does  not  mean  restricted  labour.  Abstract 
principles  are  applicable  to  ideal  States,  but 
they  should  be  modified  to  suit  actual  con- 
ditions.” The  conclusion  to  be  drawn  from 
the  papers  on  “ Factory  Employment  in 
India”  is,  that  factory  legislation  should 
rest  with  the  Indian  authorities  rather  than 
with  the  Home  Government,  or  even  the 
Imperial  Parliament. 

Dr.  Bahadhurji  has  certainly  recently 
scored,  for  the  female  mill  hands  of  Ahme- 
dabad  have  made  a direct  appeal  to  him  to  try 
and  obtain  for  them  exemption  from  the  eleven 
hour  rule,  which  came  into  operation  on  the 
1st  of  January. 

I am  sorry  I cannot  review  the  animated 
debates  which  took  place  on  these  papers. 

Now,  I cannot  assert  that  what  has  been 
said  as  regards  Indian  sanitary  defects  is,  as 
respects  many  places,  either  overdrawn  or  in- 
correct. Bat  I differ  altogether  from  some  of 
the  conclusions  which  have  been  drawn  there- 
from, and  which  were  aired  at  the  recent 
Venice  Sanitary  Conference. 

Certain  delegates  at  Venice  reiterated  as 
facts  what  I believe  to  be  fallacies.  They  still 
asserted,  that  as  a consequence  of  defective 
sanitation,  India  is  the  manufactory  of  cholera, 
and  that  cholera  is  conveyed  to  Europe,  either 
•zna  the  Suez  Canal  or  by  a much  more  cir- 
cuitous route  overland,  through  the  countries 
between  India  and  Europe.  To  support  his 
views,  one  delegate  quoted  certain  speakers  at 
the  International  Congress  of  Hygiene,  who 
-expatiated  on  various  Indian  deficiencies.  The 
delegate  also  quoted  some  official  reports  to  a 
similar  effect.  But'the  great  advances  which 
have  been  made  in  Indian  sanitation  were 
altogether  ignored.  Yet  there  are  no  three 
large  cities  in  Europe  where  greater  advances 
in  sanitation  can  be  shown  than  in  the  cities  of 
Bombay,  Madras,  and  Calcutta  during  the 
j last  two  decades.  And  there  are  numbers  of 
towns  and  villages  in  India,  the  sanitary  con- 
dition of  which  would  compare  favourably  with 
that  of  numbers  of  towns  and  villages  in  Great 
Britain ; which  would  compare  still  more  favour- 
ably with  a greater  number  of  villages  and 
towns  on  the  continent  of  Europe  ; and  which 
would  compare  most  favourably  with  towns  and 
villages  of  China,  Afghanistan,  Persia,  Arabia, 
Turkey,  and  other  Eastern  countries. 

In  Mrs.  Bishop’s  recently  published  book* 

■“  Journeys  in  Persia,”  there  are  various  de- 
scriptions of  unsanitary  towns  and  villages,  of 
which  I will  quote  one.  In  Kizil-Rohat,  “ the  j 


dirt  is  appalling,  even  in  this  dry  weather.  In 
spring  the  alleys  of  the  town  are  impassable, 
and  people  whose  business  calls  them  out, 
cross  from  roof  to  roof  on  boards.  Pools  of 
filthy  water,  loathsome  ditches  with  broad 
margins  of  trodden  slime  full  of  abominations, 
ruins  of  houses,  yards  foul  with  refuse,  half- 
clothed  and  wholly  unwashed  children  ....  a 
well-built  brick  bazaar,  more  mud  and  dirt, 
some  ruinous  caravanserais,  and  near  the 
extremity  of  the  town  is  the  horrible  one  in 
which  I am  now,  said  to  be  the  best,  with  a 
yard  a foot  deep  in  manure  and  slush,  in  the 
midst  of  which  is  the  well,  and  around  which 
are  stables  and  recesses  for  travellers.” 

It  would,  therefore,  appear  that  if  con- 
tinental authorities  require  unsanitary  con- 
ditions in  eastern  countries,  as  the  breeding 
ground  of  cholera,  they  need  not  project  so  far 
east  as  Hindustan.  They  might  reasonably 
attribute  cholera  to  the  total  absence  of 
sanitation  in  the  countries  between  Europe 
and  India,  where  the  climate  is  favourable  to 
the  disease,  and  where  doubtless  much  more 
cholera  occurs  than  we  even  hear  of.  But 
preaching  to  the  shadowy  governments  of  the 
countries  named  the  necessity  of  sanitation,  in 
order  to  prevent  the  spread  of  cholera  into 
Europe,  would  be  too  absurd.  Whereas  the 
Government  of  India  is  a prominent  powerful 
fact,  with  Europeans  at  its  head,  and  hence 
to  be  impressed  by  European  opinion.  Some 
cynic  observed  that  there  is  always  a satisfac- 
tion in  discovering  a blot  on  one’s  neighbour’s 
game.  There  may  therefore  be  some  gratifi- 
cation from  attaching  to  the  possession  of  the 
great  Eastern  Empire  the  odium  of  sending 
cholera  to  Europe  as  a consequence  of  the 
want  of  sanitary  care.  In  my  paper  on  “ The 
Progress  of  Sanitation  in  India,”  it  was  shown 
how,  in  many  different  manners,  the  Govern- 
ment of  India  had  endeavoured  to  meet  the 
views  of  previous  sanitary  conferences  ; almost 
the  only  absolute  refusal  being,  that  the  Indian 
Government  declined  to  stop  pilgrimage  in 
India,  or  to  harass  the  pilgrims  unnecessarily 
at  the  instance  of  the  Congresses. 

It  is  not  in  the  power  of  the  Indian  Govern- 
ment to  put  a stop  to  the  cholera  in  India. 
Owing  to  the  climate,  food,  defective  personal 
hygiene,  the  demands  of  creed,  in  short,  to 
general  environment,  cholera,  in  one  phase  or 
other,  is  always  present  in  India.  But  that 
this  Indian  cholera  is  the  source  from  which 
European  epidemics  arise  I do  not  believe. 
Endeavours  have  been  made  to  connect  more 
j or  less  vague  reports  of  cholera  in  Beelochistan, 
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in  Afghanistan,  in  Arabia,  in  Persia,  in 
Turkey,  &c.,  with  Indian  cholera  in  order  to 
support  the  theory  of  a westward  progress 
of  the  malady.  Had  similar  reports  been 
collected  from  countries  east  of  India,  there 
would  doubtless  have  been  similar  reason  for 
assuming  an  eastward  progress  of  the  disease. 

Amongst  a mass  of  theory,  two  facts,  as  I 
regard  them,  stand  prominently  out.  Firstly, 
that  the  incidence  of  cholera  is  on  the  most 
unsanitary  localities ; secondly,  that  cholera, 
in  the  guise  of  cholera  nostras , and  summer 
diarrhoea,  is  ordinarily  present  in  most  coun- 
tries. I have  elsewhere*  recorded  cogent 
reasons  for  my  belief  that  cholera  nostras , 
summer  diarrhoea,  and  cholera,  are  the  same 
disease.  Continental  delegates  appear,  how- 
ever, to  think  that  if  cholera  were  prevented  in 
India  by  sanitary  work,  there  would  be  no 
necessity  for  sanitary  work  in  their  own 
countries,  as  there  would  be  no  cholera  to 
guard  against.  I fully  believe,  however,  that 
if  there  were  no  cholera  in  India,  European 
epidemics  would  occur  just  the  same,  whether 
originating  or  revitalised  in  the  utterly  un- 
sanitary towns  and  villages  of  the  countries 
between  India  and  Europe,  or  whether,  as 
more  probable,  originating  or  revitalised  as 
cholera  nostras  in  unsanitary  European 
places.  Continental  writers  are  fond  of  refer- 
ring the  origin  of  cholera  to  the  shrines  and 
places  of  pilgrimage  in  India.  In  former  years 
cholera  did  frequently  occur  at  these  gather- 
ings ; but  owing  to  careful  sanitary  prepara- 
tion and  arrangements,  we  can  now  safely  say, 
cholera  most  probably  will  not  occur.  It  is 
somewhat  curious  that,  while  certain  authori- 
ties have  not  hesitated  to  urge  the  Government 
of  India  to  adopt  such  measures  as  would 
practically  stop  pilgrimages  in  India,  such 
a proposal  as  regards  pilgrimages  to  Mecca 
has  never  been  even  hinted  at.  If  sanitary 
measures  were  carried  out  at  Mecca  in  the 
comprehensive  manner  they  are  conducted  at 
large  Indian  pilgrimages,  cholera  would  be 
exceptional  at  Mecca,  as  it  is  now  at  Hindoo 
shrines  ; and  we  should  not  have  to  lament 
that  more  than  one-third  of  the  pilgrims  pro- 
ceeding from  Bombay,  on  the  Haj  to  Mecca, 
never  return.  But  the  principal  endeavours 
are  devoted  to  preventing  a possible  danger 
from  India. 

Ordinary  sanitary  measures  may  be  summed 
up  as  improved  water  supply,  removal  and 
disposal  of  filth,  surface  and  subsoil  drain- 
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age.  Someone  observed  that  morals  differ  in  i 
different  countries,  in  different  towns,  in  r 
different  streets,  even  in  different  Acts  of  » 
Parliament.  What  is  moral  in  London  is 
immoral  somewhere  else,  and  vice  versa.  As 
with  morals,  so  with  sanitation.  Sanitation, 
as  sanitarians  understand  it  in  England,  can-  | 
not  be  indiscriminately  thrust  on  India — : 
climate,  soil,  habits,  customs,  creed,  ignorance  > 
forbid.  Of  the  three  ordinary  sanitary  require- 
ments mentioned  above,  the  supply  of  pure 
water  is  the  only  one  generally  applicable  to 
India.  Although  much  has  been  done  in  this 
respect,  much  more  remains  to  be  done> 
especially  at  railway  stations  and  at  places  of  • 
pilgrimage.  And  I am  sure  I carry  with  me 
the  sympathies  of  all  educated  Indians,  when 
I say  that  punitive  measures  against  those  who  ,> 
defile  water  should  be  made  more  severe  ; for  < 
it  has  been  shown,  from  the  shastras  and 
writings  of  Manu,  that  present  customs  with 
regard  to  water  are  at  variance  with  ancient  i 
precepts.  The  second  ordinary  sanitary 
measure  mentioned,  viz.,  removal  and  dis-  i 
posal  of  filth,  cannot  always  be  conducted  in 
India  as  is  supposed  to  be  best  in  England. 

In  large  cities  separation  of  sewage  and  storm  ; 
water  is  essential.  For  no  sewers  adapted  for  i 
faecal  matters  would  meet  the  occasional  ex- 
traordinary fall  of  rain  occurring  in  the  East.  : 
On  the  other  hand,  unless  there  is  plenty  of  ■ 
water  for  flushing,  which  is  not  the  case  every- 
where in  India,  sewer  pipes  soon  become  I 
abominations.  But  the  conservancy  of  small  !l 
villages  is  perhaps  the  most  difficult  question 
of  Indian  sanitators,  and  I have  already  men- 
tioned that  I consider  the  public  latrine  system  \ 
which  has  been  instituted  a mistake,  for  one  | 
reason,  because  it  induces  the  people  to  make  I 
more  “ kulkuars  ” (private  privies)  in  their  ! 
own  houses.  As  regards  the  third  ordinary 
sanitary  requirement,  surface  and  sub-soil  ' 
drainage,  although  the  former  is  generally  I 
applicable,  sub-soil  drainage  is  not  so  gener-  I 
ally  applicable.  Subsoil  drainage  is  not  ; 
applicable  to  those  sandy  countries  where 
only  a few  inches  of  rain  fall,  for  the  sand 
immediately  absorbs  the  rain  like  a sponge,  , 
and  although  it  is  damp  and  cold  a very  short 
distance  from  the  surface,  this  would  not  be  : 
obviated  by  drainage,  the  moisture  not  being 
sufficient  to  escape  from  the  holding  sand  by 
oozing.  Subsoil  drainage  again,  as  pointed 
out  by  Surgeon-General  Cornish,  C.I.E.,  is 
not  applicable  to  localities — as  the  Carnatic 
for  instance — where  they  do  not  suffer  from  too 
much  rain,  but  from  excessive  dryness  of  the 
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soil.  During  the  prolonged  period  of  dry 
weather,  subsoil  drains  become  blocked  by 
deposits  of  ants,  lizards,  rats,  &c.,  so  that 
when  the  drains  are  really  required  no  water 
flows  through.  This,  it  may  be  said,  is  a matter 
of  supervision,  and  so  it  is  to  a certain  extent. 
But  to  ascertain  the  potency  of  any  larger 
extent  of  subsoil  drainage  is  no  easy  matter, 
and  deposits  of  the  kind  mentioned  occur  very 
suddenly.  As  a matter  of  fact,  when  the 
Indian  monsoon  bursts,  and  heavy  rain  falls, 
many  subsoil  drains  overflow. 

I have  made  these  remarks  with  the  view  of 
first  showing  to  Indians  that  some  sanitarians, 
at  least,  do  not  believe  in  the  efficacy  of 
thrusting  British  sanitation  on  India,  without 
consideration  of  peculiar  circumstances.  And, 
secondly,  with  the  view  of  showing  those — 
chiefly  foreigners — who  appear  to  think  that 
India  can  be  easily  sanitated  on  European 
lines,  that  this  cannot  be  done. 

The  wholesale  abuse  which  has  been  heaped 
on  India,  as  the  origin  and  home  of  cholera, 
owing  to  defective  sanitation,  is  not  deserved. 
From  what  has  been  written,  one  might  ima- 
gine that  the  Indian  air  was  what  Voltaire 
scornfully  called  the  atmosphere,  “ A blue  and 
white  mass  of  poisonous  exhalations.”  And 
the  habits  of  the  Indians,  although  as  respects 
personal  hygiene  especially  very  detrimental 
to  health,  are  not,  when  climate  is  considered, 
so  universally  destructive  as  has  been  por- 
trayed— remindihg  one  of  Bishop  Heber’s 
description  of  the  land  where  “ every  prospect 
pleases  and  only  man  is  vile.” 

In  the  consideration  of  sanitary  matters,  as 
in  the  consideration  of  various  other  subjects, 
climate  is  not  always  taken  into  adequate 
account.  But  climate,  as  a factor  of  habits 
and  usages  in  one  part  of  the  world  that  are 
incomprehensible  to  those  living  in  other  parts, 
plays  a role  that  is  not  sufficiently  appreciated 
and  understood.  Whether  it  be  the  question 
of  diet,  dress,  or  habit,  climate  exerts  its  in- 
fluence in  no  uncertain  manner.  It  is  the 
j Englishman’s  privilege  to  grumble,  and  it  is 
• the  Englishman’s  privilege  to  run  down  and 
! decry  all  things  excepting  his  own  personal 
possessions.  The  practice,  like  lawn  tennis, 

! cricket,  racing,  and  wearing  top  hats,  has 
been  imported  to  India.  I am  quite  sure  that 
: some  of  the  unsanitary  descriptions  contained 

in  Indian  sanitary  reports  picture  the  worst 
instead  of  the  ordinary  conditions.  As  re- 
j gards  the  requirements,  which  are,  indeed, 
j numerous,  it  is  only  right  that  such  should  be 
reiterated  and  again  and  again  brought  to 


notice,  so  that,  when  pecuniary  means  are 
available,  they  may  be  supplied.  But  these 
unsanitary  descriptions,  and  these  reiterations 
of  wants,  are  what  attract  the  notice  of  those 
who  believe  in  India  being  the  home  of  cholera, 
and  in  the  conveyance  of  the  disease  to  Europe 
from  India.  What  has  been  done  is  not 
brought  out  sufficiently  prominently : and 
I look  forward  to  its  being  demonstrated  at 
future  Congresses  that  India  is  not  so  much 
behind  in  sanitation  as  is  generally  believed. 
It  is  not  so  very  long  since  Dr.  Acland 
observed  that  the  labours  of  the  Indian  Sani- 
tary Department  have  equalled  the  best  work 
in  any  country. 

At  the  close  of  the  Congress,  Sir  William 
Wedderburn  proposed  the  following  resolution, 
which  was  seconded  by  Sir  Douglas  Galton  : — 

“ That,  looking  at  the  interest  shown  by  India  in 
the  Hygiene  and  Demographic  Congress,  and  con- 
sidering the  probability  that  other  tropical  countries 
and  colonies  would  take  a similar  interest  in  future 
Congresses,  if  a more  prominent  position  were  given 
to  the  consideration  of  subjects  in  which  they  are 
specially  interested,  this  meeting  recommends  to  the 
Permanent  Committee  that,  in  future  Congresses,  a 
Tropical  Section  be  formed,  with  a view  to  a more 
full  discussion  of  questions  affecting  sanitation  and 
the  origin  of  disease  in  tropical  countries.” 

The  first  idea  was  to  form  an  Indian  Section, 
but  this  was,  necessarily,  soon  given  up,  be- 
cause it  was  felt  that,  when  the  Congress 
meets  in  other  countries,  the  interest  felt  in 
India  would  not  be  sufficient  to  justify  an 
Indian  Section.  But  a Tropical  Section  is 
different,  because  other  countries  have  tropical 
possessions,  the  sanitation  and  diseases  of 
which  might  well  be  compared  with  those  of 
India  by  delegates  at  future  Congresses. 


DISCUSSION. 

Surgeon  Lieut. -Colonel  Hendley,  C.I.E.,  said  it 
had  been  said  that  the  Government  of  India  might 
have  done  more  for  the  Hygienic  Conference  by 
deputing  paid  experts  from  India  to  attend  the  dis- 
cussions, but  the  paper  just  read  had  sufficiently  dis- 
posed of  that  objection,  and  he  thought  neither  the 
Secretary  of  State,  the  Press,  nor  the  taxpayers  -would 
have  supported  any  such  expenditure  of  public 
money.  The  Congress  was  intended,  in  the  first 
place,  to  sum  up  what  had  been  done  in  the  past,  so 
that  it  might  be  of  use  in  the  future,  and  also  to 
popularise  the  subject  of  Indian  hygiene ; and  he 
thought  the  money  which  would,  in  that  case,  have 
been  spent  might  be  better  employed  in  future  in 
holding  small  congresses  of  engineers,  and  medical 
and  civil  officers,  such  as  Sir  Edward  Buck  had  held 
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from  time  to  time,  for  the  Agricultural  Department, 
in  various  parts  of  India.  A good  deal  might  also  be 
accomplished  by  affording  facilities  to  medical  officers 
to  go  about  and  see  what  was  done  in  other  large 
towns.  He  had  found  this  of  very  great  use  in  suggest- 
ing schemes  for  the  sanitation  of  Jeypore.  Frequently, 
in  India,  very  much  was  done  over  and  over  again  for 
want  of  a little  knowledge.  Sir  William  Moore  had 
somewhat  criticised  the  paper  he  read  at  the  Congress 
with  regard  to  the  present  condition  of  the  native 
capitals  and  large  towns  of  Rajpootana,  but  he 
(Dr.  Hendley)  might  say  that  he  wished  to 
accentuate  the  good  which  had  been  done  in  the 
native  States,  chiefly  by  the  support  of  the 
native  princes  themselves.  But  though  an  immense 
deal  had  been  done  there  was  still  an  immense  deal 
to  do.  Though  very  great  improvements  had  been 
made  in  the  capital  towns,  in  the  suburbs  and 
country  towns  things  were  nearly  as  bad  as  before. 
In  some  of  these  towns  there  were  30,000  or 
40,000  people,  and  nothing  whatever  had  been  done. 
Twenty-one  years  ago  he  went  to  Rajpootana,  and 
served  under  Sir  William  Moore,  and  no  one  was 
better  aware  of  the  immense  deal  of  good  which  had 
been  done  under  Sir  William’s  advice  than  himself,  and 
he  looked  upon  him  as  the  father  of  sanitation  in  that 
province.  As  regards  the  wells  in  Jeypore,  sweet  water 
was  found  in  many  of  them  outside  the  towns,  and  in 
some  within  the  large  towns,  yet  within  200  or  300 
yards  of  these  there  were  wells  containing  very  saline 
water.  A proof  that  the  saline  water  was  due  to  the 
insanitary  habits  of  the  people  was  found  in  the  fact 
that  many  of  the  old  towns  were  said  to  have  been 
abandoned  principally  because  the  water  had  become 
foul.  When  these  towns  were  first  built  the  water 
was  sweet.  With  regard  to  the  prisons,  great  ad- 
vances had  been  made  in  Rajpootana,  but  still  in 
outlying  places  defects  existed.  Only  ten  years  ago 
he  saw  in  a jail  a chain  on  the  floor,  which  was  used 
every  night  to  fasten  the  prisoners  together ; and  he 
knew  of  one  or  two  places  where  men  and  women, 
although  not  actually  living  in  the  same  cell,  were 
quartered  in  cells  which  opened  into  the  same  yard. 
It  had  been  suggested  that  the  hakeems , and  baids 
might  have  been  called  in  to  give  their  opinion ; but, 
as  practical  sanitarians,  they  knew  that  nothing 
would  ever  come  of  such  a suggestion.  The  other 
day,  a civilian,  who  had  been  a commissioner,  told 
him  that,  when  the  hakeem  in  a large  native  capital 
died,  the  son,  who  had  only  been  practising  the  pro- 
fession two  or  three  years,  was  installed  in  his  place. 
A good  many  people  objected  that  he  had  no  know- 
ledge, but  it  was  said  that  did  not  matter,  as  his 
father  had  had  sufficient  for  him,  and  things  would  go 
on  as  well  as  ever.  One  of  the  great  deficiences 
was  the  want  of  good  subordinate  officials.  The 
Prime  Minister  of  Jeypore  told  him  that  it  was 
almost  impossible  to  do  much  good  in  the  villages, 
because  there  were  no  subordinates  who  believed  in 
the  efficacy  of  sanitation,  and  who  were  sufficiently 
educated  to  carry  out  the  orders  of  the  durbar. 


Some  attempts  had  been  made  to  educate  these 
men,  but  it  was  a very  difficult  task  ; and  he  feared 
civil  surgeons  would  find  it  almost  impossible, 
so  much  of  their  time  being  taken  up  in  other 
work.  There  was  a tendency  now  to  employ 
them  in  matters  of  detail,  leaving  them  very  little 
time  to  look  after  the  health  of  the  general  popula- 
tion. In  some  quarters  it  seemed  as  though  far 
more  attention  was  paid  to  criminals  than  to  honest 
people ; and  when  a man  had  been  spending  three 
or  four  hours  in  petty  details  in  a prison,  even  weigh- 
ing the  prisoners,  he  had  not  much  inclination  to 
lecture  on  sanitation.  He  thoroughly  agreed,  in  the 
main,  with  Sir  William  Moore,  and  especially  that  not 
enough  credit  had  been  given  to  the  officials  of  the 
Government  for  the  enormous  strides  which  had  been 
made. 

Sir  Douglas  Galton,  K.C.B.,  F.R.S.,  as 
President  of  the  Organising  Committee  of  the  Inter- 
national Congress,  said  he  had  listened  with 
great  pleasure  to  this  paper,  summarising  so  well 
the  work  done  in  the  Indian  Section.  He  thanked  Sir 
William  Moore  for  the  care  he  had  taken  to  answer 
the  objections  of  foreign  sanitarians  on  the  origin 
of  cholera  in  India,  and  its  extension  from  India  to 
Europe.  It  was  quite  certain  that  we  were  suffering 
very  much  from  the  fact  that  the  great  improve-  ! 
ments  in  sanitation  which  we  have  accomplished  in  i: 
India  during  the  last  quarter  of  a century  have  drawn 
attention  to  the  sanitary  conditions  of  that  country, 
and  have  led  foreign  sanitarians  to  fix  on  India  as 
the  birthplace  of  cholera,  and  to  remain  contended 
with  their  own  insanitary  conditions,  and  make  use  h 
of  India  as  a reason  why  they  should  not  improve  | 
their  own  towns,  but  should  rather  endeavour  to 
oppress  our  trade  by  means  of  quarantine.  Some 
few  years  ago  the  Government  of  India  adopted  a 1 
measure  which  he  thought  would  have  a very  far-  • 
reaching  effect  on  the  improvement  of  sanitation  in  I 
that  country,  viz.,  the  creation  of  Sanitary  Boards  in  u 
the  different  provinces  ; and  that  morning  he  had  i 
been  looking  throngh  a series  of  reports,  now  in  the  j 
India-office,  from  the  various  provinces,  on  the  work  i 
of  those  Boards,  showing  the  places  in  which  they  I 
had  been  established,  and  the  places  where  they  j 
were  just  commencing.  What  struck  him  was  that  I 
these  Boards  had  chiefly  hitherto  confined  their  work  j 
to  the  municipalities  rather  than  to  the  village 
populations ; and  considering  that  villages  in  India  I 
in  some  provinces  numbered  hundreds  of  thousands, 
and  that  some  of  these  were  very  large,  and  that  I 
therefore  an  enormous  population  was  concerned,  it  I 
was  to  be  hoped  that  the  Sanitary  Boards  would  turn  1 
their  attention  to  this  matter  as  soon  as  possible.  I 
Village  sanitation  really  meant  guarding  carefully 
the  water  supply,  cleanliness,  and  conservancy,  I 
rather  than  constructing  expensive  works  such  as 
many  of  the  towns  and  municipalities  required.  In 
conclusion,  he  thanked  Sir  William  Moore  for  his 
valuable  paper. 
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Surgeon- General  Cornish  said  he  agreed  with 
the  views  put  forward  in  the  paper.  For  many 
years  he  had  been  Sanitary  Commissioner  for  the 
Presidency  of  Madras,  and  afterwards  Surgeon- 
General  and  Chief  Sanitary  Officer,  and  it  fell  to 
his  lot  to  ascertain  the  condition  of  the  people. 
There  could  be  no  question  that  complete  provision 
had  been  made  with  regard  to  the  sanitation  of  the 
towns  in  the  Municipal  Bills  of  1884,  but  the  sani- 
tation of  villages  had  yet  to  be  taken  up.  Before 
he  left  India  he  was  a member  of  a committee  for 
revising  the  Local  Board  Acts,  which  were  revised 
in  1884,  and  passed.  With  regard  to  the  Presi- 
dency of  Madras,  arrangements  were  made  for  the 
union  of  villages  covering  a certain  area  and 
population  for  purposes  referred  to  by  Sir  Douglas 
Galton,  keeping  the  water  supply  in  a pure  state, 
and  cleansing  the  villages,  but  he  did  not  know  how 
the  Act  regarding  the  union  of  villages  had  worked 
— he  feared  rather  badly,  because  the  people  were 
not  yet  ready  to  take  advantage  of  the  power  they 
had  of  collecting  money  for  the  purpose  of  cleanli- 
ness. It  was  a work  of  time  to  make  them  under- 
stand the  great  importance  of  these  things,  but  no 
doubt  some  day  the  people  themselves  would  become 
as  interested  in  their  own  sanitary  condition  as  their 
rulers  were.  Anyone  who  had  a knowledge  of 
the  people  of  India  knew  it  took  a long  time  to 
get  into  their  heads  the  notion  that  filth  and  the 
pollution  of  water  were  injurious. 

Sir  George  Birdwood,  K.C.I.E.,  C.S.I.,  said 
that  Sir  William  Moore  had  given  them  an 
admirable  precis  of  the  work  of  the  Indian  Section 
of  the  late  Congress  of  Hygiene  and  Demo- 
graphy, and  had  not  only  conferred  a great  favour 
on  the  Society  of  Arts  in  preparing  it,  but  had 
done  a great  service  to  the  Congress ; and  he 
hoped  that  the  Council  of  the  Society  would 
sanction  the  presentation  of  a large  number  of  copies 
of  the  Journal  of  the  Society  in  which  the  paper 
appeared,  to  the  Secretary  of  State,  for  distribution 
with  the  volume  of  the  Report  of  the  Congress 
relating  to  India,  throughout  that  country.  Regard- 
ing the  subject  of  the  paper,  he  was  not  entitled  to 
offer  any  criticisms;  but  both  Sir  William  Moore 
and  Dr.  Hendley  had  been  rather  sweeping  in 
their  condemnation  of  Hindu  medicine  and  hygiene, 
and  he  took  the  opportunity  to  offer  a few  remarks 
of  respectful  protestation  against  their  apparent 
prejudice  on  these  points.  Medicine  was  not  a 
science,  but  an  art,  the  successful  practice  of  which 
depended  very  much  on  the  personality  of  the  artist, 
and  the  patients’  faith  in  him.  On  his  first  appoint- 
ment to  the  medical  charge  of  a native  regiment, 
he  gave  his  patients  the  option  of  having  in  a 
native  vaid  to  attend  them ; and,  at  that  very 
moment,  it  had  come  into  his  recollection,  that  in 
taking  charge  of  the  hospital  of  the  3rd  Bombay 
Native  Infantry  at  Sholopore,  in  1855-6,  a havildar 
was  transferred  to  his  care  dying  of  fever.  Every 
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attempt  to  produce  perspiration  having  failed,  he 
at  once  consulted  the  man  as  to  his  wishes,  and 
he  said,  “ Stop  all  this  English  treatment,  and  call  in 
one  of  our  own  vaids .”  He  did  so,  and  within 
twenty  minutes  of  the  initiation  of  the  prescribed 
incantations,  the  patient  broke  out  into  a profuse 
perspiration,  and  rapidly  became  convalescent.  Dr. 
Hendley  had  whispered  to  him  that  had  he  waited  twenty 
minutes  he  would  have  saved  his  own  credit.  So  be  it ; 
but,  after  that,  he  always  took  free  advantage  of  the 
experience  of  the  vaids , and,  when  ill  himself,  always 
called  one  in.  They  amused  him,  and  stuffed  him  with 
all  sorts  of  out  of  the  way  lore ; and,  as  he  had  no 
faith  whatever  in  therapeutics  proper — except  in  the 
etymological  sense  of  the  word — he  certainly  got  as 
much  benefit  from  them  as  he  would  have  received 
from  any  English  practitioner.  On  the  other  hand, 
he  had  the  strongest  confidence  in  Western  surgery 
and  hygiene.  But,  even  with  regard  to  the  latter, 
the  Hindus  could  teach  us  some  lessons ; in  the 
disposal  of  their  dead  by  cremation,  for  instance. 
The  practice  was  repugnant  to  Western  sentiment, 
but,  from  a scientific  point  of  view,  it  was  preferable 
to  burial.  He  was  also  not  indisposed  to  defend  the 
Hindu  practice  of  sati , or  widow  burning,  and  in- 
fanticide. The  net  result  of  our  sanitary  improve- 
ments in  India  had  been  to  enormously  increase  the 
population  ; and  the  worst  of  all  insanitary  products 
was  a superfluous  human  being.  This  question  of 
the  prodigious  increase  of  the  population,  both  here 
and  in  India,  would,  at  a no  distant  future,  have  to 
be  frankly  faced  and  ruthlessly  resolved.  The  true 
ideal  of  sanitation  was  not  a reduced  death-rate,  but 
the  highest  health,  wealth,  and  happiness  of  the 
living  mass  of  able-bodied  and  capable  working 
adults. 

Lieut. -Colonel  A.  T.  WiNTLE,late  R.  A.,  suggested 
that  the  word  hygiene  ought  to  be  defined.  He  had 
studied  the  question  for  some  years,  and,  from  what 
he  had  read,  he  gathered  that  there  was  a good  deal 
of  difference  of  opinion  about  it.  To  him  it  meant 
simply  pure  air,  pure  water,  pure  food,  and  being 
temperate  in  all  things  ; but  some  included  vaccina- 
tion under  hygienic  measures,  though,  according  to 
the  highest  authorities,  vaccination  meant  the  intro- 
duction of  a poison  into  the  system. 

Sir  George  Birdwood  protested  against  anti- 
vaccination  theories  or  any  other  fads  being  intro- 
duced into  the  discussion,  or  there  would  be  no  end 
to  it,  and  these  could  only  be  discussed  properly  by 
medical  men. 

The  Chairman  hoped  Colonel  Wintle  would 
confine  his  remaiks  to  the  subject  of  the  paper. 

Lieut. -Colonel  Wintle  suggested  that  something 
might  be  learned  from  the  old  writings  of  the 
Brahmins,  whose  moral  philosophy,  according  to  Sir 
W.  Temple,  consisted  in  the  prevention  of  all 
diseases,  from  which  they  imagined  all  perturbation 
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of  mind  arose,  and  who  considered  it  a disgrace  to 
be  ill.  He  belonged  to  the  Vegetarian  Society, 
which  advocated  hygiene,  and  he  had,  like  others* 
found  out  the  secret  of  health  for  himself  under  some- 
what trying  circumstances  ; but  they  were  teaching  a 
doctrine  which,  according  to  the  ordinary  accepta- 
tion of  the  term  hygiene,  was  harmful  to  the  State, 
because  they  taught  that  vaccination  was  injurious, 
whilst  they  sought  to  encourage  self-denial  and  all 
the  higher  moral  qualities.  He  believed  they  were 
all  aiming  at  the  same  result,  though  they  differed 
as  to  methods. 

The  Chairman  said  he  had  never  heard  a more 
clear  or  concise  paper  than  the  one  now  read,  and 
he  had  really  very  little  to  add  to  the  discussion  on  it. 
As  Chairman  of  the  Indian  Committee  of  the  Inter- 
national Congress,  he  could  corroborate  all  that  had 
been  said  by  Sir  William  Moore  with  regard  to  the 
prominent  part  taken  by  the  Indian  Section,  thanks 
mainly  to  the  indefatigable  exertions  of  Mr.  S. 
Digby,  the  encouragement  given  by  Sir  Douglas 
Galton,  and  the  hearty  response  made  by  the 
Government  of  India  and  the  official  and  non-official 
classes  to  the  appeals  addressed  to  them.  The 
native  princes,  moreover,  gave  practical  proof  of  their 
interest  in  the  Congress  which  had,  on  its  part,  been 
of  great  value  to  India.  An  interesting  account  had 
been  given  by  Sir  William  Moore  of  the  progress  of 
sanitation  in  India,  and  he  quite  agreed  with  him 
that  there  were  no  three  large  cities  in  Europe  in 
which  greater  advances  had  been  made  than  in 
Bombay,  Madras,  and  Calcutta,  while  there  were 
numbers  of  towns  and  villages  in  India  which  would 
compare  favourably  not  only  with  the  towns  and 
villages  on  the  continent  but  with  those  in  England. 
He  could  himself  look  back  to  the  time  when 
both  Europeans  and  natives  depended  for  their  water 
supply  on  putrid  tanks  and  filthy  wells ; but  now,  if 
he  was  correctly  informed,  to  the  principal  towns  and 
villages  a supply  of  pure  water  came  through  pipes 
from  well-built  reservoirs  ; and  from  this  reform  alone 
there  had  been  a large  decrease  in  the  death-rate. 
No  doubt  much  remained  to  be  done,  but  it  was 
reassuring  to  remember  that  taking  the  Europeans 
troops  alone,  while  some  thirty  years  ago  the  death- 
rate  was  69  per  1,000,  it  was  now  only  14  ; and  the 
death-rate  in  the  civil  population  showed  equally  good 
results,  arising  chiefly  from  sanitary  precautions. 
Both  as  a Society  and  as  individuals,  they  should  do 
all  they  could  to  strengthen  the  hands  of  the  sanitary 
authorities  in  India  and  at  home  ; not  by  making  ex- 
aggerated misstatements  so  common  in  this  country 
on  such  matters,  but  in  interesting  and  educating  the 
public  mind,  as  the  reader  of  the  paper  had  done,  by 
careful  statements  of  fact.  He  was  disposed  to  agree 
with  Sir  William  Moore  that  the  abuse  which  had 
been  heaped  on  India,  as  the  origin  and  home  of 
cholera,  was  not  altogether  deserved.  It  was  in  no 
way  proved  that  the  heavy  epidemics  which  afflicted 
this  country  in  1848,  1855,  and  1865  came  from 


India.  On  the  other  hand,  it  had  been  shown  by  Sir 
Joseph  Fayrer,  in  his  presidential  address  at  the 
recent  Congress,  that  it  was  not  cholera  but  fever 
which  was  the  prevailing  disease  in  India  ; for  while 
the  deaths  from  cholera  in  a certain  typical  year 
named  only  amounted  to  about  1^  per  cent,  in  the 
European  troops  and  4 per  cent,  in  the  civil  popula- 
tion, the  deaths  from  fever  were  5 per  cent,  amongst 
the  former,  and  17  per  cent,  in  the  latter.  It 
was,  therefore,  rather  hard  to  accuse  India  of  being 
the  home  and  hotbed  of  cholera,  and  to  assert  that 
cholera  in  Europe  always  came  from  India.  He 
concluded  by  moving  a hearty  vote  of  thanks  to 
Sir  William  Moore. 

The  vote  of  thanks  having  been  carried  unani- 
mously, 

Sir  William  Moore,  in  reply,  said  he  was  quite 
aware  that  chains  were  formerly  used  in  jails  in  the 
native  States  ; he  had  seen  them  many  times,  but  he 
did  not  know  of  any  jail  in  which  men  and  women 
were  kept  together  at  night.  Sir  Douglas  Galton  had 
referred  to  the  Sanitary  Boards  recently  instituted,  and 
though  he  (Sir  William  Moore)  had  not  mentioned 
them  in  the  present  paper,  he  did  so  in  the  paper  he 
read  at  the  Congress,  and  referred  to  the  benefits  likely 
to  accrue.  It  was  probably  quite  true,  as  Surgeon- 
General  Cornish  had  said,  that  much  remained  to  be 
done  with  regard  to  the  sanitary  condition  of  the  villages 
in  Madras,  and  in  Bombay  also ; but  Bombay  was  rather 
better  than  Madras,  and  always  had  been.  The  cases 
mentioned  by  Sir  George  Bird  wood  he  should  describe 
as  instances  of  faith-healing  ; and  though  Sir  George 
Birdwood  did  not  believe  in  medicine,  he  thought,  if 
Sir  George  took  a considerable  quantity  of  quinine, 
he  would  find  his  head  buzzing;  and,  if  he  took 
plenty  of  Epsom  salts,  something  else  would  happen. 
To  his  remarks  on  infanticide  and  suttee,  he  might 
have  added  the  burial  of  lepers  ; and,  though  he  (Sir 
William  Moore)  did  not  like  to  say  much  about  it,  he 
might  say  that,  if  it  were  desired  to  reduce  the  popu- 
lation, some  effect  might  be  produced  by  stopping 
the  use  of  opium.  Colonel  Wintle  wished  to  know 
what  hygiene  meant.  He  presumed  it  meant  the 
health  of  the  body  personally  ; and  sanitation  meant 
the  health  of  the  country  generally.  He  did  not  think 
much  useful  information  could  be  obtained  from  the 
old  writings  of  the  Brahmins,  as  they  would  not  have 
anything  to  do  with  sick  people  or  hospitals  for  fear 
of  pollution.  With  regard  to  water,  there  had  been 
hundreds  of  thousands  of  wells  either  rebuilt  or 
repaired  and  thoroughly  cleansed  within  the  last 
decade  or  two.  Two  great  obstacles  to  sanitary 
progress  were,  on  the  one  hand,  the  exaggerated 
statements  which  had  been  referred  to,  and,  on  the 
other,  the  impracticable  suggestions  made  by  some 
sanitary  officers,  which  they  knew  could  not  be 
carried  out. 

Colonel  Thackeray,  R.E.,  C.B.,  V.C.,  added,  as 
showing  the  advance  which  had  been  made  in  sanita- 
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tion  in  India,  that  some  years  ago,  in  his  experience, 
one  regiment  alone  lost  200  to  300  men  from  cholera, 
and  two  years  after  it  lost  400.  In  1867  200  men, 
women,  and  children  died  in  a month  from  the  same 
disease  ; but  now  cholera  was  almost  entirely  stamped 
out  amongst  the  troops  through  the  improved  accom- 
modation which  had  been  provided. 


THIRTEENTH  OR  DINA  R Y MEETING. 

Wednesday,  March  9,  1892;  Professor  W. 
Chandler  Roberts-Austen,  C.B.,  F.R.S., 
in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Chase,  George  B.,  234,  Beacon-street,  Boston,  Mass., 
U.S.A. 

Formoy,  James  Arthur,  Lestelle,  Forest-hill,  S.E. 
Goodridge,  Captain  John  James  Lewis,  Portswood, 
Southampton,  Hampshire. 

Mallet,  Robert  Trefusis,  I,  Philbeach- gardens,  South 
Kensington,  S.W. 

Wye,  Thomas  Henry,  Brooklands,  Leytonstone, 
Essex. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 
Blanchard,  Mark  Henry,  Bishop’s  Waltham,  Hants. 
Courtenay,  J.  Irving,  M.A.,  1,  Essex-court,  Temple, 
E.C. 

Farlie,  John  Burke.  128,  Eglinton-road,  Plumstead, 
Kent. 

Goodenough,  Lieut. -General  William  Howley,  C.B., 
Blomefield-house,  Shooter’s-hill,  Kent. 

Langton,  Alfred,  Deptford  Pier,  S.E. 
Macpherson-Grant,  John  D.L.,  Ballindalloch,  N.B. 
Wells-Smith,  Henry,  8,  Norfolk-row,  Sheffield. 

The  paper  read  was — 

ON  THE  DURABILITY  OF  MODERN 
PIGMENTS  IN  OIL. 

By  A.  P.  Laurie,  M.A. 
Professor  Church,  in  his  recent  book  on  the 
“Chemistry  of  Paints  and  Painting,”  has  drawn 
up  a selected  palette  of  twenty-five  pigments 
suitable  for  oil  painting.  He  divides  them 
into  two  groups. 

Section  I.  contains  : — 

Flake  white.  Vermilion. 

Cadmium  yellow.  Madder  carmine. 

Cobalt  yellow.  Light  red. 

Yellow  ochre. 


Viridian.  Raw  umber. 

French  ultramarine.  Cappagh  brown. 

Ivory  black. 


Section  II.  contains  : — 


Raw  sienna.  Purple  madder. 

Naples  yellow.  Madder  brown. 

Baryta  yellow. 


Green  oxide  of 
Chromium. 
Terre  verte. 
Malachite. 

Emerald  green. 


Cobalt  blue. 
Prussian  blue 
(insol.). 

Burnt  sienna. 
Caledonian  brown. 


This  selected  palette  is  the  outcome  of  many 
years  of  experimenting,  and  of  useful  observa- 
tion of  the  behaviour  of  pigments.  It  is  also, 
I believe,  sufficiently  complete  to  supply  all 
that  is  needed  in  painting  a picture.  On  the 
other  hand,  it  cannot  be  regarded  as  final. 
Doubtless,  as  our  knowledge  increases,  certain 
pigments  will  be  excluded  from  this  list,  and 
others  introduced.  It  will  be  necessary  to 
subject  it  to  a careful  and  detailed  criticism 
from  time  to  time.  It  has  seemed  to  me,  how- 
ever, better  to  confine  myself  to  this  palette 
than  to  conduct  experiments  over  the  whole 
range  of  pigments,  although  there  are  pig- 
ments which  have  been  excluded,  and  which 
are  worthy  of  another  trial. 

Among  the  reasons  for  doing  this,  I may 
point  out  that  there  is  a tendency  to  useless 
repetition  in  the  experiments  on  this  subject, 
and  to  proving  again  and  again  that  certain 
pigments  are  fugitive.  Surely  the  fate  of 
certain  colours  has  been  finally  settled,  and 
they  need  be  no  further  considered. 

I have  also  been  limited  in  range  by  the  fact 
that  I have  set  myself  to  prepare  most  of  the 
pigments  experimented  upon,  and  to  prepare 
them  in  such  a form  that  they  should  be  equal 
in  colour,  &c.,  to  the  commercial  specimens. 
The  importance  of  doing  this  is  obvious.  We 
can  only  hope  to  arrive  at  accurate  knowledge 
on  this  subject  by  preparing  the  pigments 
experimented  upon,  and  knowing  their  history 
and  what  they  contain. 

This  is  a most  laborious  task,  however, 
as  published  recipes  are  almost  useless,  and 
months  of  experimenting  were  usually  neces- 
sary before  a single  pigment  mentioned  here 
could  be  satisfactorily  produced. 

In  order  to  make  the  paper  complete,  the 
recipes  used  in  the  preparation  of  the  pig- 
ments should  be  published  in  full.  This  is 
impossible  at  present,  though  they  are  all 
carefully  recorded,  and  will  ultimately  be 
made  public. 
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This  paper  then  is  merely  a few  notes  on 
Professor  Church’s  palette,  not  pretending  to 
exhaust  the  subject,  and  to  be  added  to,  from 
time  to  time,  as  fresh  results  are  obtained. 

Let  us  begin  our  illustration  of  this  palette 
by  selecting  from  it  the  pigments  which 
require  careful  preparation  and  careful  test- 
ing before  being  finally  included.  They  are — 
Cadmium  yellow,  cobalt  yellow,  vermilion, 
madder  carmine,  French  ultramarine,  Naples 
yellow,  baryta  yellow,  purple  madder,  madder 
brown,  malachite,  emerald  green,  Prussian 
blue — all  these  pigments  are  artificial,  except 
malachite,  which  is  of  little  importance  ; and 
much  will  depend  on  the  method  of  prepara- 
tion, careful  washing,  exclusion  of  dangerous 
impurities,  and  freedom  from  gross  adultera- 
tion. The  other  pigments  in  the  list  are  per- 
manent, if  genuine  ; and  therefore  all  that  is 
necessary  is  to  look  out  for  adulteration. 

To  take*  then,  the  yellow  pigments  men- 
tioned in  the  first  column,  and  to  begin  with 
Cadmium  Yellow,  careful  readers  of  Professor 
Church’s  book  will  find  that  he  refers  to  only 
one  shade  of  this  yellow  as  being  perfectly 
safe,  an  orange-yellow  shade.  The  pale  cad- 
miums are  notoriously  fugitive,  and  contain 
free  sulphur,  while  the  deep  orange  cadmiums 
seem  apt  to  change  into  the  yellow  varieties. 

I have  been  trying,  myself,  to  obtain  a cad- 
mium of  a pure  light  yellow,  which  shall  con- 
tain no  such  objectionable  constituent  as  free 
sulphur,  and  shall  also  be  molecularly  stable* 
I have  been  preparing  some  lately  which  I 
subject  to  a dull  red  heat  before  grinding. 
This  ought  to  increase  molecular  stability, 
•and  would,  of  course,  prove  destructive  to  pale 
cadmium,  made  the  usual  way.  I do  not  feel 
justified  in  publishing  the  process  as  yet,  but 
1 think  the  pigment  is  worthy  of  a trial,  as  it 
ought  to  be  stable. 

Cobalt  Yellow  (. Aureoline ). — This  pigment 
{a  nitrite  of  cobalt  and  potassium)  I have 
prepared  from  a recipe  very  similar  to  the  one 
given  by  Professor  Church.  I find,  after 
thorough  washing,  and  grinding  in  oil,  that  it  is 
not  affected  by  twelve  months’  exposure  out  of 
doors  towards  the  south  ; so  that,  as  far  as 
ray  tests  go,  I can  confirm  Professor  Church’s 
good  opinion  of  it. 

Yellow  Ochre. — I have  recently  had  my 
attention  directed  to  a most  objectionable 
adulteration  of  yellow  ochre  with  lead  chrome 
yellow.  Out  of  seven  samples  of  “ Oxford 
ochre”  sent  me  by  wholesale  dealers  in  pig- 
ments, two  contained  chrome  yellow.  One  of 
the  two  consisted  very  largely  of  whitening, 


tinted  with  chrome,  and  mixed  with  a small 
quantity  of  a pale  ochre.  The  result  was  a 
sample  which  looked  as  bright  as  the  best 
samples  of  genuine  Oxford  ochre.  Professor 
Church  mentions  adulteration  with  yellow 
lake — I have  never  yet  met  with  a case 
of  this. 

Vermilion.  — I have  described  at  length 
elsewhere  my  experiments  on  this  pigment. 
I find  many  English  samples  to  contain  alka- 
line sulphide,  and  prefer  genuine  Chinese  ver- 
milion. The  following  are  the  per-centages  of 
ash  found  in  different  samples  of  Chinese 
vermilion  obtained  direct  from  China  : — 

(1)  (2)  (3)  (4)  (5)  (6) 

•1  -i  *06  -12  *06  -04 

Some  of  the  English  vermilions  can  be  very 
much  improved  by  washing  with  weak  acid, 
as  the  following  analysis  shows  : — 


Ash  before  washing  -52  per  cent. 

,,  after  washing *14  ,, 


All  vermilions,  including  the  best  Chinese 
vermilion,  blacken  in  sunlight,  but  are,  I be- 
lieve, stable  pigments  when  exposed  to  the 
diffused  light  of  a room  or  gallery. 

Madder  Carmine. — The  madder  lakes  I 
have  experimented  on  are  of  my  own  making, 
and  are  prepared  by  dyeing  well  washed 
alumina  with  artificial  alizarine,  and  again 
thoroughly  washing.  I have  prepared  a purple, 
a ruby,  and  a rose  madder.  After  a year’s 
exposure,  the  purple  has,  possibly,  lost  a little, 
the  ruby  is  unchanged,  and  the  rose  has  very 
slightly  faded,  and  become  purpler  in  tint. 
They  are  all,  practically,  unaltered,  but  with  a 
slight  advantage  in  favour  of  the  ruby 
madder. 

The  only  other  ’pigment  open  to  question  in 
this  palette  is  French  ultramarine.  I have  not 
made  any  experiments  on  this  pigment,  and 
shall  therefore  pass  to  Section  II. 

Naples  Yellow. — I find  no  difficulty  in  pre- 
paring a real  Naples  yellow,  that  is  a com- 
pound of  oxide  of  lead  and  antimony  of  a fine 
colour,  but  have  not  exposed  it  for  a sufficient 
time  to  test  its  durability. 

Baryta  Yellow,  or  Lemon  Yellow. — Pro- 
fessor Church  points  out  that  lemon  yellow  is 
often  a strontium,  not  a barium  chromate,  and 
that  the  barium  chromate  is  much  the  most 
permanent  of  the  two.  I have,  therefore,  only 
experimented  on  the  barium  chromate,  prepar- 
ing it  myself.  It  seems  to  me  to  lose  slightly 
in  brilliancy  after  twelvemonths’  exposure.  As 
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lead  chrome  and  Prussian  blue  are  known  to 
be  mutually  destructive,  I thought  it  as  well  to 
test  a mixture  of  barium  chrome  and  Prussian 
blue.  I find  that  a bright  green  is  produced, 
which  is  only  slightly  dulled  by  twelve  months’ 
exposure.  Here  and  there  the  Prussian  blue 
seems  to  have  faded,  causing  the  yellow  to 
show  up  through  it  a little  more,  but  they  do 
not  seem  to  have  any  injurious  action  on  each 
other. 

Purple  madder  I have  already  referred  to ; 
and  I have  not  tested  Brown  Madder  of  my 
own  making,  for  a longer  period  than  six 
months  ; for  that  period  it  was  not  affected. 

The  two  next  pigments  of  doubtful  stability 
are  malachite  and  Emerald  Green.  Malachite 
is  so  little  used  that  I have  not  experimented 
on  it.  I have  described  elsewhere  the  property 
which  emerald  green  possesses  of  slightly  dis- 
solving in  the  linseed  oil,  and  slowly  diffusing 
through  it  after  it  is  dry.  It  is,  of  course, 
fatal  both  to  cadmium  yellow  and  vermilion, 
turning  them  black.  For  this  reason,  I think 
it  is  better  rejected,  or,  if  used,  only  occasion- 
ally by  itself,  and  far  away  from  any  cadmium 
yellow  on  the  picture.  I should  advise  the 
introduction  of  cobalt  green  into  the  palette. 

It  is  a durable  and  beautiful  pigment. 

Prussian  Blue. — It  is  very  difficult  to  try 
Prussian  blue  that  has  been  properly  washed. 

It  is  apt  to  contain  as  much  as  *3  per  cent,  of 
free  sulphuric  acid,  and  often  large  quantities 
of  potassium  ferrocyanide.  English  makers 
are,  in  my  experience,  peculiarly  careless ; 
and  I find  it  best  to  buy  Prussian  blue  in  Ger- 
many. It  is  troublesome  to  make.  The  blue  I 
have  obtained  from  there  never  contains  more 
than  'Oi  percent,  of  free  acid,  so  that  it  is  easily 
washed  sufficiently.  I have  had  some  of  a per- 
fectly washed  blue  exposed  for  twelve  months. 

I find  it  has  faded  somewhat,  and  become 
greener  in  tint.  It  must  be  remembered,  how- 
ever, that,  in  the  dark,  Prussian  blue  recovers  ; 
so  that  it  should  be  stable  in  an  ordinary 
room.  I find  it  may  be  mixed  with  cobalt 
yellow  with  impunity.  All  the  other  pigments 
in  this  palette  are  of  undoubted  stability,  and 
are  above  question. 

In  the  course  of  these  notes  I have  referred 
more  than  once  to  the  effect  of  light  on  these 
pigments.  My  method  of  testing  this  was  as 
follows  : — I selected  an  attic  window  looking 
nearly  due  south,  and  I hung  outside  it  a 
wooden  frame,  into  which  I could  slide 
glass  plates  (half-plate  size).  After  preparing, 
washing,  and  drying  a pigment,  I ground  it  in 
pure  cold-pressedj'sun-refined  linseed  oil,  and  , 


rubbed  it  out  on  two  glass  plates,  getting  the 
two  patches  of  colour  to  look  as  nearly  the 
same  as  possible.  I put  them  both  away  to 
dry,  and  after  they  were  dry  I slipped  one 
plate  into  the  frame  and  put  the  other  away 
into  a plate  box.  In  this  way  the  plate  out- 
side was  exposed  to  all  the  weather  and  sun 
for  twelve  months,  from  September  to  Septem- 
ber. The  pigments  tested  were  : — 

Twelve  Months. 

Ruby  madder ....  Unchanged. 

Rose  madder  ....  More  purple,  very 
slightly  faded. 

Purple  madder  . . Perhaps  very  slightly 
faded. 

Cobalt  yellow. . ..  Unchanged. 

(Barium)  Lemon  yellow  . . A little  duller. 
(Chinese)  Vermillion Black,  or  dirty  brown. 

Prussian  blue ....  Faded,  greener. 

Six  Months. 

Brown  madder  . . Unchanged. 

These  tests  were  of  such  exceptional  severity, 
the  exposure  being  outside,  that  I do  not 
think  any  of  these  pigments  should  be  removed 
from  the  selected  palette,  as  they  have  prac- 
tically (with  the  exception  of  vermilion)  proved 
permanent.  The  reasons  for  not  distrusting 
vermilion  have  been  given  elsewhere.  As  far 
then  as  my  experiments  have  gone,  I should 
only  exclude  emerald  green  from  this  palette, 
provided  the  pigments  mentioned  are  properly 
prepared,  and  with  such  restrictions,  as  the 
avoidance  of  impure  vermilion  and  of  pale 
cadmium  yellow,  as  at  present  manufactured. 
Of  the  other  pigments,  the  most  effected  by 
exposure  (after  vermilion)  is  Prussian  blue. 
Of  the  other  blues  of  course  cobalt  blue  is 
perfectly  safe,  but  French  ultramarine  requires 
careful  testing. 

On  the  whole,  however,  this  palette  seems  to 
me  a very  trustworthy  one,  and  not  at  present 
open  to  much  improvement.  There  are,  how- 
ever, various  pigments  excluded  which  are 
worthy  of  further  trial,  and  may  ultimately  be 
re-introduced. 

In  all  these  experiments  the  pigments  have 
been  merely  ground  in  pure  oil.  Different 
vehicles  have  a powerful  influence  on  the 
durability  of  many  pigments,  and  are  worthy 
of  special  study.  I have  treated  of  this,  how- 
ever, at  considerable  length  elsewhere,  and 
need  not  repeat  my  experiments  here. 

The  results  may  be  briefly  summed  up  as 
follows  : — Linseed  oil  is  permeable  by  moisture 
and  gases,  and  consequently  affords  poor  pro- 
tection to  pigments  liable  to  be  affected  by 
moisture  or  certain  gases. 
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The  dissolving-  of  resin  in  the  oil,  so  as  to 
make  oil  varnishes,  such  as  copal  oil  varnish 
and  amber  oil  varnish,  has  little  or  no  effect 
in  protecting  the  pigments,  the  moisture  still 
penetrating. 

Pure  resin,  when  made  into  vehicles  by  solu- 
tion in  volatile  liquids,  and  natural  varnishes 
or  balsams,  such  as  Venice  turpentine,  oleo  de 
abezzo,  and  others,  do  protect  very  effectively, 
excluding  moisture  and  gases,  and  enhancing 
the  durability  of  the  pigment  under  adverse 
conditions. 

(This  probably  accounts  for  the  durability  of 
most  coloured  lacquer  work  from  Japan,  when 
natural  varnishes  are  used ; and  there  is  some 
historical  evidence  to  show  that  balsam  was 
largely  used  by  both  Flemish  and  Italian 
painters  on  vehicles.) 

Certain  pigments  are  soluble  in  linseed  oil. 
For  instance,  verdigris  is  readily,  emerald 
green  slightly,  soluble.  Such  pigments  diffus- 
ing through  the  oil  may  be  very  destructive. 

They  are  not  soluble  to  the  same  extent, 
if  at  all,  in  resin.  These  results,  though  of 
little  practical  application  at  present,  may, 
I hope,  lead  to  the  discovery  of  an  improved 
medium,  which  will  protect  and  isolate  pig- 
ments ground  in  it,  and  so  add  to  the  durability 
of  pictures. 


DISCUSSION. 

The  Chairman  said  there  were  two  aspects  in 
which  this  question  of  the  permanency  of  pigments 
might  be  considered — their  interaction  among  them- 
selves, combined  with  the  action  of  sunlight  upon 
them,  and  the  exceedingly  severe  test  to  which  they 
were  subjected  in  the  atmosphere  of  great  cities,  and 
of  London  in  particular.  The  present  state  of 
London  statues  illustrated  very  forcibly  the  severity 
of  our  climate.  The  art  of  painting  and  of  sculp- 
ture were  very  closely  related,  and  in  the  past,  Italian 
artists  took  enormous  pains  to  get  a composition 
into  their  bronze  which  should  enable  it  to  assume 
very  delicate  shades  of  colour.  A little  lead  in  the 
presence  of  the  copper  and  tin  alloy,  known  as 
bronze,  enabled  it  to  take  a beautiful  velvet  coat. 
It  was  absolutely  useless  to  try  in  the  London 
atmosphere  to  make  a composition  of  bronze 
that  would  turn  any  colour  at  all,  except  a black  one. 
Take  the  equestrian  statue  of  Lord  Napier  of 
Magdala,  in  Waterloo-place,  opposite  the  Guards 
Memorial.  Last  year  the  layer  of  patina  upon  its 
surface  was  taking  on  a velvet  coat  ; he  watched  it 
with  the  greatest  interest  all  through.  A fortnight 
ago  a black- greenish  tint  had  formed  over  both  the 
soldier  and  the  horse,  and  a little  while  after  that 
very  unsightly  stains  might  be  seen  running  over  the 
whole  statue,  and  now  there  was  none  of  that 


delicate  velvety  brown  tint  which  ought  to  be  there. 
Indeed,  the  warrior  seemed,  by  his  very  attitude,  to 
recognise  the  fact,  for  he  was  turning,  field-glass 
in  hand,  away  from  the  Athenaeum  Club,  as  if 
perfectly  conscious  that  in  the  present  state  of  the 
London  atmosphere  he  was  beyond  the  aid  of  science, 
and  that  he  would  soon  become  sooty  black  like 
the  unfortunate  occupants  of  the  adjoining  pedestals. 
In  the  old  days  secrets  were  handed  down  from 
master  to  pupils ; and  was  not  that  after  all  the 
reasonable  way  ? Was  it  wise,  in  the  present  state  of 
British  art,  to  place  in  the  hands  of  every  votary  the 
power  of  painting  absolutely  permanent  pictures  ? 
Should  there  not  be  some  kind  of  natural  selection, 
which  would  enable  only  those  who  had  established 
their  right  to  enduring  fame  to  use  the  excellent 
materials  which  Mr.  Laurie  had  placed  at  their  dis- 
posal. That,  however,  was  not  the  question  before 
them.  They,  as  members  of  the  Society  of  Arts, 
had  to  take  care  that  the  best  materials  were  placed 
at  the  disposal  of  artists.  Now  he  knew  but  little  of 
art,  but  he  had  the  good  fortune  to  live  a good  deal 
among  painters,  and  he  was  often,  as  a chemist, 
astonished  at  the  utter  recklessness  with  which  they 
combined  their  colours,  and  at  the  general  appear- 
ance, from  the  chemist’s  standpoint,  of  the  palettes 
after  a morning’s  work,  and  it  was  only  by  bringing 
home  to  artists  little  by  little  the  criminal  nature  of 
such  procedure,  that  they  might  hope  to  attain  better 
results. 

Mr.  F.  Shields  asked  whether,  in  regard  to  the 
action  of  sulphuretted  hydrogen  in  turning  chrome 
yellow  black,  the  lecturer  had  tried  the  effect  of  strong 
electric  light  in  reproducing  the  yellow  colour,  after 
it  had  been  turned  black.  He  imagined,  as  the  arc 
light  was  extremely  strong  in  active  rays,  that,  after 
the  exposure  of  a few  hours  to  a strong  arc  light,  one 
could  definitely  decide  whether  it  were  likely  that 
the  colour  would  be  restored  by  sunlight.  In  the 
case  of  white,  the  electric  light  restored  the  colour 
sooner  than  the  sunlight ; at  least,  such  sunlight  as 
they  were  able  to  get  in  the  neighbourhood  of  London. 
His  attention  was  first  directed  to  this  matter  through 
some  experiments  tried  by  a friend  in  connection  with 
phosphorescence. 

Mr.  Laurie  said  the  suggestion  had  not  occurred 
to  him,  and  it  seemed  a very  good  one.  He  always 
made  his  experiments  twelve  miles  out  of  London, 
and  at  least  400  feet  up  the  top  of  a hill,  so  that  he 
got  a little  more  light  than  could  be  got  in  London. 
He  always,  too,  exposed  the  pigment  not  only  to 
twelve  months’  sun,  but  also  to  all  the  weather. 

Mr.  Walter  Field  said  it  would  be  useful  if  they 
could  know  where  to  get  this  balsam  which  was 
better  to  mix  with  the  pigments  than  linseed  oil. 

Mr.  Laurie  said  it  was  balsam  of  larch  which  he 
employed.  He  did  not  think  it  could  be  got  at 
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present.  He  obtained  it  from  the  Black  Forest.  It 
was  not  an  article  of  commerce,  though  it  might  easily 
become  one,  because  there  was  plenty  of  it.  They 
might,  perhaps,  get  it  through  a London  drysalter  ; 
but,  as  he  explained  in  a former  lecture,  though  it  was 
a point  of  great  interest,  it  was  of  but  little  practical 
importance.  One  could  not  make  a medium  out  of 
it  which  an  artist  would  look  at,  because  it  was 
sticky,  like  Canada  balsam.  Then  it  was  brittle, 
and  apt  to  crack.  Probably  a mixture  of  linseed  oil 
— more  oil,  with  some  pigments,  and  less  with  others 
— would  represent  the  ideally  perfect  thing ; but,  if 
the  balsam  was  introduced  into  pigments  in  large 
quantities,  artists  would  not  touch  them.  It  was  at 
present  rather  a point  of  theoretical  interest,  but  it 
might  lead  to  something  better  being  found  out. 

Mr.  Wollaston  wished  to  ask  whether  it  would 
not  be  possible  to  produce  a vermilion,  by  the  aid 
of  hydrogen  sulphide  under  pressure,  so  as  to  avoid 
the  alkaline  sulphates. 

Mr.  Laurie  said  these  Chinese  vermilions  were 
prepared  by  sublimating  the  sulphur  and  mercury 
together,  and  then  one  got  the  red  sublimate  on  the 
top  of  the  crucible  ; but  he  had  not  the  faintest  idea 
what  would  be  produced  by  acting  upon  mercury  and 
hydrogen  sulphide  under  pressure. 

The  Chairman  said  it  was  well  known  alloys 
could  be  built  up  in  that  way  by  simple  contact  of 
metals  under  pressure,  and  there  was  every  reason  to 
think  that  sulphide  might  be  formed  if  the  pressure 
was  sufficiently  powerful. 

In  responding  to  the  vote  of  thanks, 

Mr.  Laurie,  said  he  had  hoped  there  would 
have  been  a little  more  discussion,  though  pro- 
bably the  paper  did  not  lend  itself  to  that. 
The  remark  they  had  heard  as  to  the  formation 
of  hydrogen  sulphide  under  pressure  was  in- 
teresting, at  least  from  a theoretical  point  of  view, 
because  the  black  sulphide  and  the  red  sulphide 
were  of  the  same  composition — the  difference  being 
due  to  their  different  molecular  states,  and  the  fact 
that  this  sulphide  is  formed  under  pressure  might 
have  some  bearing  on  that  question.  It  would  be 
very  interesting  to  take  mercurie  sulphide  prepared 
in  this  way,  and  test  its  durability  against  some  others, 
the  qualities  of  which  in  this  respect  are  known.  He 
had  not  described  the  actual  receipts  used  in  making 
the  pigments,  and  they  would  perhaps  hardly  expect 
him  to  do  so.  He  hoped  the  time  would  come  when 
all  good  receipts  for  making  such  pigments  would  be 
published.  All  his  receipts  had  been  very  carefully  re- 
corded, and  he  hoped  the  day  would  come  when  he  might 
put  them  into  print  with  the  experiments.  He  wished 
artists  would  prepare  their  own  pigments,  and  then 
they  would  not  be  afraid  to  publish  their  receipts. 
Meantime,  receipts  by  which  pigments  could  be  made 


had  a definite  commercial  value  to  him,  as  well  as  to 
anybody  else.  He  was  therefore  in  a half  and  half 
state — half  the  pure  man  of  science  who  publishes 
everything,  and  half  a commercial  man  who  does  not 
like  to  tell  everything  he  knows.  He  hoped,  how- 
ever, soon  to  get  his  wings  to  fly  into  the  pure 
scientific  atmosphere,  and  to  publish  everything. 


Mr.  C.  Napier  Hemy,  Churchfield,  Falmouth, 
writes  to  the  Secretary  : — Thank  you  for  your 
invitation  to  attend  Mr.  Laurie’s  lecture;  I 
only  wish  it  were  possible.  I read  with  the 
greatest  interest  his  last  paper  in  the  Journal , 
and  hope  his  paper  of  next  Wednesday  will 
find  a place  in  its  pages  also.  I have  just  been 
twice  through  Vibert’s  book,  and  am  using  his 
varnishes,  but  do  not  like  doing  so,  as  he  does  not 
tell  us  what  they  are  made  from.  I was  a pupil  of 
Baron  Leys,  and  there  in  Antwerp  we  used  a medium 
called  “zack,”  but  Alma  Tadema  will  be  able  to 
tell  you  about  that.  I had  many  talks  with  Baron 
Leys  and  certain  French  painters  about  pigments  and 
mediums.  I think  if  many  painters  would  give  us 
their  personal  experiences  in  a short  form,  it  would  be 
most  helpful  from  one  point  of  view  at  least.  What 
artists  want  is  something  nice  to  paint  with,  so  one 
takes  Roberson’s  (pomatum)  medium,  and  his  picture 
goes  yellow  and  dirty,  and  looks  as  if  it  had  been 
buttered  ; another  takes  copal  varnish,  and  it  cracks  ; 
another,  amber  varnish,  and  the  work  gets  horny  or 
blooms;  another,  turpentine,  and  it  goes  dull;  and 
so  on.  Now  this  question  of  mediums  is  far  more 
important  than  that  of  pigments,  and  has  far  more  to 
do,  not  only  with  the  way  a picture  is  painted,  but 
how  it  stands.  But  the  question  of  questions  is,  not 
the  medium,  nor  the  colours  used,  but  the  wray  they 
are  put  on  to  the  canvas ; not  oniy  the  workmanship 
itself,  but  the  quantity  of  medium  and  colour  used. 
A glass  of  port  may  do  a man  good,  but  it  does  not 
follow  that  a whole  bottle  will  do  him  more  good. 
We  use  too  much  medium — too  much  oil  or  varnish, 
I mean ; and  instead  of  taking  off  the  paint  when 
we  have  gone  wrong,  we  work  over  and  over,  and 
every  coat  of  paint  is  a new  danger.  What  a good 
thing  it  would  be  if  every  painter  would  write  on  the 
back  of  his  picture  the  colours  and  mediums  used  in 
painting  it,  and  where  purchased ; this  would  be 
some  help.  Though,  as  Leys  said,  it  is,  after  all, 
the  way  a picture  is  painted,  and  not  the  colour  used, 
which  has  to  do  with  its  durability. 


Miscellaneous. 

♦ 

RUSSIAN  TEXTILE  INDUSTRIES. 

The  French  Consul  at  St.  Petersburg,  in  a recent 
report,  says  that  manufacturing  industries  in  Russia 
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have  all  experienced  a considerable  development 
during  the  last  quarter  of  the  century.  Dating  from 
the  abolition  of  serfdom,  the  principal  industries 
have  made  such  an  advance  that  they  are  now  able  to 
supply  all  the  requirements  of  the  home  markets, 
and  the  importation  of  manufactured  articles  is  be- 
coming less  every  year.  It  is  particularly  the  textile 
industries  which  have  benefited  by  this  movement, 
and  these  have  now  become  one  of  the  most  im- 
portant branches  of  the  manufacturing  interests  of 
the  country.  The  number  of  spinning  mills  and 
cloth  factories,  which,  in  1885,  amounted  to  2,726, 
increased  in  1889  to  2,979,  while  the  production  rose 
in  value  from  410  million  roubles  to  522  millions. 
In  1885  there  were  336  establishments  for  the  pro- 
duction of  cotton  goods,  whose  outturn  was  valued 
at  55  million  roubles;  in  1889  there  were  534  fac- 
tories, with  a production  valued  at  68  millions.  Silk 
goods  realised  9 millions  of  roubles  in  the  former 
year,  and  12  millions  in  the  latter.  Woollen  cloths 
were  produced  to  the  value  of  42  million  roubles  in 
1885,  and  43  millions  in  1889.  Until  within  a very 
recent  period,  the  cotton  consumed  in  the  Russian 
manufacturing  establishments  came  from  the  United 
States  of  America,  but  the  energetic  measures 
adopted  by  the  Russian  Government  with  the  view 
of  developing  the  cultivation  of  the  textile  in  Tur- 
kestan and  the  provinces  of  Central  Asia  have 
produced  good  results,  and,  for  some  time  past,  the 
cotton  grown  in  these  districts  has  taken  the  place 
of  the  foreign  article.  In  1888,  1,054,955  pouds 
(poud  = 36  lbs.  avoirdupois)  of  cotton  were  brought 
into  Russia  over  the  Asiatic  frontier,  and  in  1889 
1,459,808  pouds,  valued  at  over  10,000,000  roubles. 
During  the  same  period  Egyptian  cotton  entered 
into  competition  with  the  American  raw  material. 
While  the  imports  into  Russia  from  Central  Asia 
and  Persia,  of  cotton,  amounted  to  more  than 
1,500,000  pouds  in  1889,  this  quantity  was  consider- 
ably increased  in  1890;  and  from  this  it  is  deduced 
that  the  production  of  Russian  cotton  will  be  called 
upon  in  the  future  to  play  a very  important  part  in 
the  economy  of  the  country.  It  is  through  the 
custom-house  of  Astrakhan,  that  this  textile  is  intro- 
duced into  Russia,  where  it  is  sent  to  Moscow  or 
Warsaw,  or  direct  to  the  spinning  establishments. 
Foreign  cotton  enters  through  the  ports  of  Reval, 
Liban,  St.  Petersburg,  and  Odessa,  but  it  is  principally 
to  Moscow  and  Warsaw  that  the  greater  part  of  it 
is  consigned,  these  two  markets  being  the  centres  of 
the  great  cotton  industry.  The  Governments  of 
Vladimir  and  Moscow  absorb  half  of  these  supplies, 
and  the  remainder  is  taken  by  Petrokovsk,  St. 
Petersburg,  and  Esthonia.  The  largest  number  of 
spindles  and  looms  are  found  in  the  province  of 
Moscow,  amounting  respectively  to  847,734  spindles, 
and  139,226  looms;  St.  Petersburg  has  767,828  and 
8,966;  Vladimir,  554,148  and  3,606  ; and  Petrokovsk, 
505,715  and  10,127.  The  annual  value  of  the  pro- 
duction in  Vladimir  is  estimated  at  69  million  loubles; 
in  Moscow,  62  millions ; in  Peterovsk,  39  millions ; 


and  in  St.  Petersburg  at  26  millions.  It  has  been 
remarked  that  the  large  cotton  manufacturing  estab- 
lishments of  Moscow  have  recently  opened  shops  for 
the  retail  sale  of  their  goods  in  that  city.  This  has 
been  done  with  the  double  object  of  selling  their 
goods  for  cash,  and  of  showing  the  excellence  of 
their  goods,  and  of  the  favourable  comparison  they 
will  bear  with  foreign  products.  The  articles  chiefly 
on  sale  are  nankeens,  satinettes,  zephyrs,  and  cotton, 
tissues  used  in  upholstering. 


Notes  on  Books. 


Heinemann’s  Scientific  Handbooks  : Geodesy.. 

By  J.  Howard  Gore.  London : William  Heine- 

mann. 

The  author,  in  an  opening  chapter,  deals  with 
some  primitive  notions  as  to  the  form  of  the  earth. 
The  Hindoos  held  it  to  be  hemispherical,  and  like  a 
boat  turned  upside  down  resting  upon  the  heads  of  four 
elephants,  which  stood  on  the  back  of  an  immense 
tortoise.  Another  view  was,  that  the  earth  was 
formed  like  an  egg,  and  floated  in  the  ocean  as  in  at 
basin.  Gradually,  some  guesses,  more  or  less  true,  as« 
to  the  size  of  the  earth  were  made  ; but  it  was  not 
until  the  beginning  of  the  17th  century  that  any 
accurate  determinations  were  set  out.  It  is  to- 
Willebrod  Snell,  the  famous  astronomer  and  mathe- 
matician, that  the  honour  is  due  of  initiating  the- 
system  of  triangulating  from  a known  base.  Mr.  Gore 
gives,  in  his  successive  chapters,  an  account  of  the- 
work  done  by  Picard  and  Newton,  of  the  continuation 
of  spasmodic  geodetic  operations,  until,  in  the  18th 
century,  geodetic  work  was  taken  up  in  earnest,  both 
in  England  and  in  France.  A chapter  is  devoted  to- 
an  account  of  the  “Great  Triangulation  of  India,’ T 
set  on  foot  by  Lambton,  and  carried  on  by  Everest, 
Waugh  and  other  distinguished  engineering  officers. 
In  the  last  chapter  is  given  a sketch  of  the  progress 
of  geodetic  work  in  the  United  States. 


General  Notes. 


Norway  at  the  Chicago  Exhibition.— 
Information  has  been  received  from  the  Secretary  of 
State  for  Foreign  Affairs,  by  the  Secretary  of  the 
Royal  Commission,  that  the  Storthing  has  voted 
£1 1 7,000  towards  the  expense  of  representing  Norway 
at  the  Exhibition.  The  grant  includes  the  sum  of 
.£2,775,  which  is  to  be  expended  in  assisting  handi- 
craftsmen and  other  representatives  of  industry,  &c., 
to  visit  the  Exhibition.  The  Government  has  reserved 
the  right  of  approving  the  designs  for  stands  and 
cases  in  order  that  Norway  may  be  worthily  repre- 
sented in  regard  to  national  art. 


A farch  n,  1892.  | 


JOURNAL  01'  THE  SOCIETY  OF  ARTS. 


389 


MEETINGS  OF  1HE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  Eight  o’clock  : — 

March  16. — Tempest  Anderson,  M.D.,  “ Ice- 
land.” Prof.  Clement  Le  Neve  Foster,  D.Sc., 
will  preside. 

March  23.— Gilbert  R.  Redgrave,  “Manu- 
facture and  Industrial  Application  of  Flexible 
Tubing.” 

March  30.— Ewing  Matheson,  “ Foreign  Ex- 
change.” 

Papers,  the  dates  of  reading  of  which  are  not 
yet  fixed : — 

“The  Fisheries  Department:  its  Position  and 
Prospects.”  By  J.  W.  Willis  Bund. 

“The  Congo  State.”  By  Captain  V.  Lovett 
Cameron,  R.N.,  C.B. 

“Colour  Blindness.”  By  Captain  W.  de  W. 
Abney,  C.B.,  F.R.S. 

“ Uses  and  Applications  of  Aluminium.”  ByG.  L. 
Addenbrooke. 

“ Egyptian  Agriculture.”  By  Professor  Robert 
Wallace. 


Foreign  and  Colonial  Section. 

Tuesdays,  at  Half-past  Four  or  Eight 
o’clock  ; due  notice  of  the  hour  will  be 
given : — 

March  15.— F.  A.  Pezet  (Peruvian  Consul 
General),  “ Peru : its  Commerce  and  Resources.” 
Clements  R.  Markham,  C.B.,  F.R.S. , will 
preside.  8 p.m. 

April  5.— The  Rev.  John  McLean,  D.D. 
“Manitoba  and  the  North-West  Provinces  of  the 
Dominion.” 

April  26.— Sir  Edward  Braddon,  K.C.M.G., 
“ The  Progress  of  Australasia.”  8 p.m. 

May  24. — Colonel  Howard  Vincent,  C.B., 
M.P.,  “The  Extension  of  Colonial  Trade.”  8 p.m. 


Indian  Section. 

Thursday  afternoons,  at  4.30  p.m.  : — 

March  24.— G.  H.  M.  Batten,  formerly  of  the 
Bengal  Civil  Service,  “The  Opium  Question.”  Sir 
John  Strachey,  G.C.S.I.,  C.I.E.,  will  preside. 

April  7.— Dr.  J.  Augustus  Voelcker,  “ The 
Agricultural  Needs  of  India.” 

April  28. — Sir  William  Wedderburn,  Bart., 
“Reorganisation  of  Agricultural  Credit  in  India.” 

May  19.  — Jervoise  Athelstane  Baines, 
I.C.S.,  Chief  Census  Commissioner  for  India,  “ The 


Indian  Census  of  1891.”  Sir  Charles  Bernard, 
K.C.S.I.,  will  preside. 


Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

March  29. — E.  Roscoe  Mullins,  “ The  Deco- 
rative Uses  of  Sculpture.”  Alfred  Gilbert, 
A.R.A.,  will  preside. 

April  12.  — C.  Purdon  Clarke,  C.I.E., 
“ English  Brocades  and  Figured  Silks.”  The  Ijori> 
Masham  will  preside. 

May  17. — George  J.  Robinson,  “Decorative 
Plaster  Work”  (II.).  J.  Hungerford  Pollen 
will  preside. 

May  31.— William  De  Morgan,  “ Lustre 
Ware.” 


Cantor  Lectures. 

Monday  evenings,  at  Eight  o’clock : — 
Prof.  William  Robinson,  M.E.,  Assoc- 

M.Inst.C.E.,  “The  Uses  of  Petroleum  in 

Prime  Movers.”  Four  I ectures 

Lecture  III. — March  14. — Oil  Gas.— Gas  gene- 
rator and  internal  combustion  engine  versus  steam- 
boiler  and  steam-engine. 

Lecture  IV. — March  21.— Oil  Fuel  and  Gaseous 
Fuel  for  Steam-boilers. — Safe  heavy  oils  available — 
Different  methods  of  burning  oils — Injector-burners 
— Evaporative  power  of  oil  fuel. — Advantages  and 
disadvantages  of  liquid  fuel  on  steamships — Trans- 
port and  storage  of  petroleum — Other  uses  of  petro- 
leum for  power  purposes. 

Bennett  H.  Brough,  Assoc. R.S.M.,  F.G.S., 

“ Mine  Surveying.”  Three  Lectures. 

Lecture  I. — March  28. — Introductory. — Nature 
of  mineral  deposits,  and  the  modifications  of  the 
methods  of  surveying  required  in  different  mines — 
Accidents  due  to  inaccurate  surveying — Historical 
sketch — The  oldest  mine  plan — The  divining  rod — 
The  use  of  the  magnetic  needle  in  mapping  deposits 
of  iron  ore. 

Lecture  II. — April  4. — Surveying. — The  com- 
pass— Ancient  forms  of  compass — Various  forms  of 
miner’s  dials  and  theodolites — Use  of  aluminium 
for  mine-surveying  instruments — Supply  of  light  for 
reading  the  verniers  underground. 

Lecture  III. — April  1 r.  — Levelling.  — The 
level  and  staff  for  underground  use — Applications  of 
levelling  in  mining  operations — The  Carrara  marble 
railway — Aerial  wire  ropeways — Hydraulic  mining 
ditches — The  St.  Gothard,  Mont  Cenis,  and  Croton 
aqueduct  tunnels — The  Ernst-August  adit-level — 
Mapping  bore-holes. 
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Dr.  Percy  Frankland,  F.C.S.,  “ Recent 
Contributions  to  the  Chemistry  and  Bacteri- 
ology of  the  Fermentation  Industries.’ ’ 
Four  Lectures. 

May  2,  9,  16,  23. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  March  14... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lecture.)  Prof. 
William  Robinson,  “The.  Uses  of  Petroleum  in 
Prime  Movers.”  (Lecture  III.) 

Royal  Scottish  Society  of  Arts,  George-street,  Edin- 
burgh, 8 p.m.  1.  Report  of  Committee  on  Mr. 
Laing’s  paper,  “ Distillations  of  Mineral  Oils.  2. 
Mr.  John  Whitelaw,  “A  Miner’s  Safety  Cage  or 
Hoist,  and  Safety  Hoists  generally.”  3.  Mr.  Thomas 
Gillespie,  “An  Improved  Safety  Cage  for  Pits, 
Hoists,  Lifts,  &c.,  for  the  prevention  of  loss  of  life 
or  injury  to  plant  from  Ropes  Breaking  or  from 
Over-winding.” 

Surveyors,  12,  Great  George- street,  S.W.,  8 p.m, 
Discussion  on  the  “ Small  Agricultural  Holdings 
Bill.” 

Geographical,  University  of  London,  Burlington- 
gardens,  W.,  8*j  p.m.  Mr.  G.  H.  Garrett,  “Sieria 
Leone  and  the  Interior,  to  the  Upper  Waters  of 
the  Niger.” 

Medical,  n,  Chandos-street,  W.,  8J  p.m. 

London  Institution,  Finsbury- circus,  E.C.,  5 p.m. 
Mr.  C.  Meymott  Tidy,  “ Disinfectants,  Gleanings 
from  the  Laboratory.” 

Tuesday,  March  15. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Foreign  and  Colonial 
Section.)  Mr.  F.  A.  Pezet,  “ Peru  : its  Commerce 
and  Resources.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 

Prof.  Victor  Horsley,  “The  Brain.”  (Lecture  IX.) 
Civil  Engineers,  25,  Great  George  - street,  S.W., 
8 p.m. 

Statistical,  School  of  Mines,  Jermyn-street,  S.W., 
7!  p.m.  Mr.  John  Glover.  “ Tonnage  Statistics  of 
the  Decade  1880-90.” 

Pathological,  20,  Hanover- square,  W.,  8J  p.m. 
Zoological,  3,  Hanover- square,  W.,  p.m.  1.  Dr. 

H.  Gadow,  “The  Classification  of  Birds.”  2. 
Mr.  C.  Brunner  v.  Waltenwyl  and  Prof.  J.  Red- 
tenbacher,  “ The  Orthoptera  of  the  Island  of  St. 
Vincent,  West  Indies.”  3.  Mr.  Oldfield  Thomas, 
“Some  Mammals  from  Mount  Dulit,  North 
Borneo.” 

Asiatic,  22,  Albemarle-street,  W.,  4 p.m. 
Wednesday,  March  16.. .SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Dr.  Tempest  Anderson, 
“ Iceland.” 

Meteorological,  25,  Great  George- street,  S.W., 

7 p.m.  Address  by  the  President,  Dr.  C.  Theodore 
Williams,  “ The  Value  of  Meteorological  Instru- 
ments in  the  selection  of  Health  Resorts.” 

Microscopical,  20,  Han  over-square,  W.,  8 p.m. 

I.  Mr.  E.  M.  Nelson,  “ Virtual  Images  and  Initial 
Magnifying  Power.”  2.  Mr.  H.  L.  Brevoost. 
“ Obervations  on  the  Brownian  Movement.”  3. 
Dr.  A.  C.  Mercer,  “Lantern  Demonstration 
on  Photomicrographs  and  Photomicrographic 
Apparatus.” 

Archaelogical  Association,  32,  Sackville-street,  W., 

8 p.m. 


Photographic  Club,  Anderton’s  Hotel,  Fleet-street, 
E.C.,  8 p.m.  Mr.  A.  S.  Newman,  “ Shutters.” 

Civil  and  Mechanical  Engineers,  Westminster  Palace 
Hotel,  S.W.,  7 p.m.  Mr.  A.  Fairlie  Bruce, 
“ Water  Work  Fittings.” 

Inventors’  Institute,  27,  Chancery  - lane,  W.C.,  8 
p.m. 

Thursday,  March  17. ..Royal,  Burlington-house,  W.,  4J  p.m. 

Antiquaries,  Burlington-house,  W.,  8g  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Mr. 
Allan  P.  Swan,  “ On  the  Vitality  of  the  Spores  of 
Bacillus  megateriuni .”  2.  Mr.  Bertram  Richard- 
son, “ Notes  on  the  Zebras.” 

Chemical,  Burlington-house,  W.,  8 p.m.  1.  Prof. 
Dunstan,  “ The  Conditions  which  determine  Com- 
bination between  the  Cyanides  of  Zinc  and  Mercury 
and  the  Composition  and  Properties  of  the  Result- 
ing Double  Salt.”  2.  Prof.  Thorpe,  “ A Lecture 
Experiment,  to  Illustrate  the  Phenomena  of  Coal- 
Dust  Explosions.  3.  Dr.  Armstrong  and  Dr. 
Kipping,  “The  Ketone  Formed  by  the  Action  of 
Dehydrating  Agents  on  Camphor.”  4.  Mr.  F. 
Pullinger,  “Platinum  Tetra-Chloride.” 

London  Institution,  Finsbury-circus,  E.C.,  6p.m.  Mr. 
A.  A.  Common,  “ The  Chief  Astronomical  Labora- 
tories of  the  World.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Prof.  W.  P.  Ker,  “ The  Progress  of  Romance  in 
the  Middle  Ages.  (Lecture  III.) 

Electrical  Engineers,  25,  Great  George-street,  S.W., 
8 p.m. 

Historical,  20,  Hanover-square,  W.,  8J  p.m.  Prof. 
W.  Cunningham,  “ The  Perversion  of  Economic 
History.” 

Numismatic,  22,  Albemarle-street,  W.,  7 p.m. 

North-East  Coast  Institute  of  Engineers  and  Ship- 
builders, 8,  Nicholas-buildings,  Newcastle-on- 
Tyne,  7J  p.m.  (Graduates’  Section.)  1.  “The 
Discussion  on  Mr.  Oswald  Wheeler’s  Paper, 
“ Combustion  of  Coal.”  2.  Mr.  J.  Brentnall 
Duckitt,  “Distribution  of  Electricity  for  Lighting 
Purposes.” 

Friday,  March  18  ...  United  Service  Inst.,  Whitehall  - 
yard,  3 p.m.  Mr.  R.  H.  Scott,  “ Atlantic  Weather 
and  its  connection  with  British  Weather.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Weekly  Meeting  9 p.m.  Mr.  George  DuMaurier, 
“ Modern  Satire  in  Black  and  White.” 

. Philological,  University  College,  W.C.,  8 p.m. 

Quekett  Microscopical  Club,  20,  Hanover-square, 
W.C.,  8 p.m. 

Physical,  Science  Schools,  South  Kensington,  S.W. , 
5 p.m.  Mr.  H.  M.  Elder,  “ A Thermodynamic 
View  of  the  Action  of  Light  on  Silver  Chloride.” 
2.  Prof.  J.  Perry,  “ On  Choking  Coils.” 

Saturday, March  19... Saturday  Lecture  Society,  Lecture 
Theatre,  South  Kensington  Museum,  S.W.,  3 p.m. 
Prof.  T.  E.  Thorpe,  “ A Colliery  Explosion.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Lord  Rayleigh,  “ Matter  : at  Rest  and  in  Motion.” 
(Lecture  VI.) 


The  Telegraphic  Address  of  the  Society  of  Arts, 
and  of  the  Royal  Commission  for  the  Chicago 
Exhibition , is  “ Praxiteles,  London .” 


March  18,  1892.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


39i 


journal  of  the  ^orietij  of  girts. 

No.  2,052.  Vol.  XL. 

♦ 

FRIDAY,  MARCH  18,  1892. 


All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi,  London,  IV. C. 


Notices. 

♦ 

CANTOR  LECTURES. 

Prof.  William  Robinson,  M.E.,  Assoc. 
M.Inst.C.E.,  delivered  the  third  lecture  of 
his  course  on  “ The  Uses  of  Petroleum  in 
Prime  Movers,”  on  Monday  evening,  14th  inst. 

The  lectures  will  be  printed  in  the  Journal 
during  the  summer  recess. 


THE  ALBERT  MEDAL. 

The  Council  will  proceed  to  consider  the 
award  of  the  Albert  Medal  for  1892  early  in 
May  next,  and  they  therefore  invite  members 
of  the  Society  to  forward  to  the  Secretary,  on  or 
before  the  16th  of  April,  the  names  of  such  men 
of  high  distinction  as  they  may  think  worthy 
of  this  honour.  The  medal  was  struck  to 
reward  “ distinguished  merit  for  promoting 
Arts,  Manufactures,  or  Commerce,”  and  has 
been  awarded  as  follows  in  previous  years  : — 

In  1864,  to  Sir  Rowland  Hill,  K.C.B  , F.R.S. 

In  1865,  to  his  Imperial  Majesty,  Napoleon  III. 

In  1866,  to  Michael  Faraday,  D.C.L.,  F.R.S. 

In  1867,  to  Mr.  (afterwards  Sir)  W.  Fothergill 
Cooke  and  Professor  (afterwards  Sir)  Charles  Wheat- 
stone, F.R.S. 

In  1868,  to  Mr.  (afterwards  Sir)  Joseph  Whitworth, 

I LL.D.,  F.R.S. 

In  1869,  to  Baron  Justus  von  Liebig,  Associate  of 
I the  Institute  of  France,  For.  Memb.  R.S.,  Chevalier 
of  the  Legion  of  Honour,  &c. 

In  1870,  to  Vicomte  Ferdinand  de  Lesseps, 
Member  of  the  Institute  of  France,  Hon.  G.C.S.I. 

In  1871,  to  Mr.  (afterwards  Sir)  Henry  Cole, 
K.C.B. 

In  1872,  to  Mr.  (now  Sir)  Henry  Bessemer,  F.R.S. 

In  1873,  to  Michel  Eugene  Chevreul,  For.  Memb. 

1 R.S.,  Member  of  the  Institute  of  France. 

In  1874,  to  Mr.  (afterwards  Sir)  C.  W.  Siemens, 
j D.C.L.,  F.R.S. 

In  1875,  Michel  Chevalier. 


In  1876,  to  Sir  George  B.  Air}’,  K.C.B.,  F.R.S., 
late  Astronomer  Royal. 

In  1877,  to  Jean  BaptisteDumas,  For.  Memb.  R.S., 
Member  of  the  Institute  of  France. 

In  1878,  to  Sir  Wm.  G.  Armstrong  (now  Lord 
Armstrong),  C.B.,  D.C.L.,  F.R.S. 

In  1879,  to  Sir  William  Thomson  (now  Lord 
Kelvin),  LL.D.,  D.C.L.,  F.R.S. 

In  1880,  to  James  Prescott  Joule,  LL.D.,  D.C.L. 
F.R.S. 

In  1881,  to  August  Wilhelm  Hofmann,  M.D., 
LL.D.,  F.R.S.,  Professor  of  Chemistry  in  the 
University  of  Berlin. 

In  1882,  to  Louis  Pasteur,  Member  of  the  Institute 
of  France,  For.  Memb.  R.S. 

In  1883,  to  Sir  Joseph  Dalton  Hooker,  K.C.S.I., 

C. B.,  M.D.,  D.C.L. , LL.D.,  F.R.S. 

In  1884,  to  Captain  James  Buchanan  Eads. 

In  1885,  to  Mr.  (now  Sir)  Henry  Doulton. 

In  1886,  to  Samuel  Cunliffe  Lister  (now  Lord 
Masham). 

In  1887,  to  Her  Majestv  the  Queen. 

In  1888,  to  Professor  Hermann  Louis  Helmholtz, 
For.  Memb.  R.S. 

In  1889,  to  John  Percy,  LL.D.,  F.R.S. 

In  1890,  to  William  Henry  Perkin,  F.R.S. 

In  1891,  to  Sir  Frederick  Abel,  K.C.B.,  D.C.L  , 

D. Sc.,  F.R.S. 

A full  list  of  the  services  for  which  the 
medals  were  awarded  was  given  in  the  last 
number  of  the  Journal. 


Chicago  Exhibition,  1893. 

♦ 

MEETING  OF  THE  ROYAL 
COMMISSION. 

A meeting  of  the  Royal  Commission  was 
held  on  Wednesday,  16th  inst.  Present : — 
The  Attorney-General,  M.P.,  Chairman  of  the 
Commission,  in  the  chair ; Sir  George  Bird- 
wood,  K.C.I.E.,  C.S.I.,  LL.D.,  M.D.,  Sir 
Edward  Birkbeck,  Bart.,  M.P.,  Major.-Gen. 
Sir  Owen  Tudor  Burne,  K.C.S.I.,  C.I.E., 
Michael  Carteighe,  R.  Brudenell  Carter, 
F.R.C.S.,  B.  Francis  Cobb,  Sir  Philip 
Cunliffe-Owen,  K.C.B.,  K.C.M.G.,  C.I.E., 
Professor  James  Dewar,  M.A.,  F.R.S.,  Major- 
Gen.  J.  F.  D.  Donnelly.  C.B.,  Sir  James  N. 
Douglass,  F.R.S.,  Sir  Henry  Doulton,  James 
Dredge,  Francis  Elgar,  LL.D.,  Sir  Douglas 
Galton,  K.C.B  , D.C.L.,  F.R.S.,  Alexander 
B.  W.  Kennedy,  F.R.S.,  Charles  Malcolm 
Kennedy,  C.B.,  John  Biddulph  Martin,  Pro- 
fessor William  Chandler  Roberts-Austen,  C.B., 
F.R.S.,  Sir  Owen  Roberts,  M.A.,  F.S.A.,  Sir 
Saul  Samuel,  K.C.M  G.,  C.B.,  with  Sir  Henry 
Trueman  Wood,  M.A.,  as  secretary. 
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ENGINEERING  COMMUTER. 

The  first  meeting-  of  the  Committee  on 
Engineering-,  Architecture,  &c,  was  held  on 
Monday,  14th  inst.  Present : Sir  Frederick 
Bram well,  Bart.,  D.C.L.,  F.R.S.,  M.Inst.C.E. 
(Chairman  of  the  Committee);  William  Ander- 
son, D.C.L.,  F.R.S.,  M.Inst.C.E.,  Sir  George 
H.  Chubb,  William  Henry  Corfield,  M.A., 
M.D.  Oxon.,  F.R.C.P.,  Sir  James  N.  Dou- 
glass, F.R.S.,  M.Inst.C.E.,  Sir  Douglas 
Galton,  K.C.B.,  D.C.L.,  F.R.S.,  Charles 

Hawksley,  M.Inst.C.E.,  William  H.  Massey, 
M.Inst.C.E.,  Reginald  E.  Middleton,  Sir 
Robert  Rawlinson,  K.C.B.,  M.Inst.C.E  , 
Colonel  M.  T.  Sale,  R.E.,  C.M.G.,  Captain 
Sir  Henry  W.  Tyler,  M.P.,  Professor  W. 
Cawthorne  Unwin,  F.R.S.,  M.Inst.C.E.,  with 
Sir  Henry  Trueman  Wood,  Secretary  to  the 
Commission. 


APPLICATIONS  FOR  SPACE  IN 
THE  BRITISH  SECTION. 

Intending  exhibitors  are  reminded  that 
applications  for  space  must  be  made  imme- 
diately, as  the  allotment  of  space  will  shortly 
commence.  Most  of  the  available  space  is 
now  occupied,  and  no  time  should  therefore 
be  lost  by  manufacturers  desiring  to  be  repre- 
sented. 

All  applications  must  be  made  upon  forms 
to  be  obtained  from  the  Secretary  of  the  Com- 
mission at  their  offices,  Society  of  Arts,  John- 
street,  Adelphi,  London,  W.C.  They  must 
be  sent  in,  properly  filled  up,  and  addressed 
to  the  Secretary,  as  above. 


MEETING  AT  THE  MANSION- 
HOUSE. 

A meeting,  promoted  by  the  London  Cham- 
ber of  Commerce,  was  held  on  Friday  after- 
noon, March  nth,  at  the  Mansion-house, 
by  kind  permission  of  the  Lord  Mayor, 
to  consider  the  British  representation  at 
the  Chicago  Exhibition. 

There  were  present,  among  others  : — The 
Lord  Mayor  in  the  chair ; Sir  Albert  Rollit, 
M.P.,  Chairman  of  the  London  Chamber 

Commerce  ; Mr.  Sheriff  Foster.  The  follow- 
ing members  of  the  Royal  Commission  : Sir 
George  Birdwood,  K.C.I.E.,  Major-General 
Sir  Owen  Tudor  Burne,  K.C.S.I.,  Mr.  M. 
Carteighe,  Mr.  Francis  Cobb,  Sir  Philip 
Cunliffe-Owen,  K.C.B.,  Sir  Douglas  Galton, 
K.C.B.,  Professor  Roberts  - Austen,  C.B., 


F.R.S.,  and  Sir  Owen  Roberts,  with  Sir  Henry 
Trueman  Wood,  Secretary;  also  Prof.  Grylls- 
Adams,  F.R.S.,  Mr.  R.  K,  Causton,  M.P.,  Prof. 
George  Forbes,  F.R.S.,  Professor  Hughes, 
F.R.S.,  Mr.  Hyde  Clarke,  Sir  James  A.  Youl, 
K.C.M.G.,  Mr.  G.  N.  Hooper,  Mr.  Hunter 
Donaldson,  Mr.  Kenric  B.  Murray  (Secretary 
of  the  London  Chamber  of  Commerce),  Mr. 
Ex-Sheriff  Walter  Harris,  Colonel  Fitzgerald, 
and  Mr.  R.  S.  McCormick  (Representative  in 
Great  Britain  of  the  Chicago  Executive). 

The  Lord  Mayor,  in  opening  the  proceedings 
said  he  had  been  asked  to  take  the  chair  at  this 
meeting,  the  object  of  which  was,  he  thought,  of  the 
utmost  national  importance,  viz.,  to  see  what  could 
be  done  to  further  in  any  way  the  movement  for 
securing  that  Great  Britain  should  be  properly  repre- 
sented at  the  forthcoming  Chicago  Exhibition.  The 
history  of  Chicago  was  quite  unparalleled,  and  he  had 
been  particularly  struck  with  some  of  the  facts  relat- 
ing to  it,  narrated  in  the  handbook  of  regulations 
and  general  information  with  regard  to  the  Exhi- 
bition which  had  been  prepared.  A century  ago 
Chicago  was  a pathless  wilderness;  in  1832  the  first 
business  building  was  erected  by  Mr.  F.  W.  Peck, 
the  father  of  one  of  the  most  prominent  and  wealthiest 
citizen  families  of  Chicago  of  to-day.  In  the  year 
1833  the  population  had  increased  to  350,  and  in 
the  same  year  the  United  States  Government 
commenced  the  harbour  works,  which  had  since  j 
assumed  such  large  proportions.  It  was  worth 
noting  that  when  there  were  but  350  inhabit- 
tants,  there  were  four  churches  and  four  taverns, 
and  the  inhabitants  then  were  somewhat  ambi-  1 
tious,  for  in  the  year  1837  they  succeeded  in  ! 
raising  their  town  to  the  dignity  of  a city.  In  1 
that  year,  when  the  first  census  was  taken,  the  popu- 
lation had  increased  to  4,170,  and  thenceforward  its 
growth  was  very  rapid  to  the  year  1871,  when  the  1 
great  fire  occurred  which  destroyed  more  than  three  1 
square  miles  of  buildings,  and  rendered  98,500  per-  a 
sons  homeless,  the  total  loss  being  estimated  at  nearly  lj 
^40,000,000  sterling.  The  modem  Chicago  dated 
from  that  conflagration,  and  ten  years  afterwards  all 
visible  traces  of  the  devastation  had  disappeared, 
and  the  new  era  of  construction  had  commenced. 
The  Chicago  of  to-day  covered  an  area  of  180  square 
miles,  with  a population  of  over  1,200,000;  there 
were  2,200  miles  of  street  railways,  and  over  2,000 
acres  of  public  works.  Thirty-five  distinct  railways 
had  accommodation  in  the  city,  and  it  was  claimed 
that  those  railroads,  with  their  branches  and  im- 
mediate connections,  amounted  to  half  the  railroad 
mileage  in  the  United  States.  The  river  was  crossed  by 
61  bridges.  Its  most  important  thoroughfare,  State- 
street,  running  north  and  south,  was  eighteen  miles 
in  length,  or  only  three  miles  less  than  the  distance 
between  London  and  Windsor.  The  number  of 
houses  added  to  Chicago  last  year  would,  if  placed 
side  by  side,  give  a solid  frontage  of  fifty- one  miles  ; 
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they  numbered  11,640  structures,  and  cost  nearly 
^10,000,000  sterling.  This  was  a wonderful  record  of 
growth  since  the  fire,  and  it  was  now  intended  to 
hold  there  one  of  the  largest,  most  universal,  and 
probably  one  of  the  most  successful  Exhibitions  of 
modern  days.  It  was,  therefore,  of  immense  im- 
portance to  England  that  she  should  be  well  repre- 
sented there.  They  would  probablyall  agree  that  trade 
competition  was  never  greater  than  at  the  present 
moment,  and  having  regard  to  the  keen  rivalry 
of  the  Americans,  Germans,  and  other  nations,  it 
certainly  behoved  this  country  to  be  thoroughly  well 
represented,  so  that  it  might  go  forth  to  the  world, 
and  to  the  millions  who  would  visit  this  Exhibition, 
that  we  were  not  behind  our  neighbours,  but  that 
the  England  of  old  was  the  England  of  to-day.  All 
European  countries  were  giving  their  Commissions 
substantial  grants,  and  although  the  Government  of 
this  country  was  not  giving  as  large  a grant  as  he 
should  like  to  see,  still  it  was  supporting  the  Commis- 
sion by  a grant  of  ^25,000.  There  was  scarcely  a 
movement  of  any  importance  which  had  not  difficulties 
connected  with  it ; and  the  great  difficulty,  in  this 
instance,  was  the  McKinley  tariff.  That  certainly 
did  not  ease  the  way ; but  it,  of  course,  only  applied 
to  America  itself ; and,  inasmuch  as  the  visitors 
would  come  from  all  parts  of  the  globe,  it  was  worth 
consideration,  by  the  manufacturers  of  this  country, 
whether  it  would  not  be  well  worth  their  while  to 
send  forward  their  exhibits,  with  a view  to  retaining 
and  enlarging  the  number  of  their  customers  all  over 
the  globe.  He  could  only  urge  that  they  would  give 
this  matter  full  consideration,  so  that  we  should  not 
be  behind  others  in  placing  our  products  in  a favour- 
able position. 

Sir  Henry  Trueman  Wood  said  there  were 
several  members  of  the  Royal  Commission  present 
who  could  speak  with  greater  force  on  the  general 
subject  than  he  could,  but  there  a few  points  with 
which  his  official  work  had,  perhaps,  rendered  him 
more  familiar,  to  which  he  was  glad  to  have  the 
opportunity  of  referring.  First  of  all,  he  might 
say  that  a sufficient  number  of  representative 
firms  had  sent  in  their  names  to  the  Royal  Com- 
mission to  make  it  quite  certain  that  this  country 
would  be  not  inadequately  represented,  and  further 
that,  considering  not  only  the  exhibits  from  the 
mother  country,  but  those  coming  from  the  various 
colonies  and  from  India,  the  British  Empire  would  be 
as  well  represented  as  it  had  ever  been  at  any  previous 
Exhibition.  He  would  first  mention  the  great  diffi- 
culties in  the  way  of  exhibitors,  and  then  show  that 
they  were  not  quite  so  great  as  might  appear  in  the 
first  instance.  The  Lord  Mayor  had  alluded  to 
the  greatest  in  the  McKinley  tariff.  The  second 
was  the  great  distance  and  consequent  cost  of 
exhibiting ; and  the  third  the  special  expenditure 
necessary  for  exhibitors  in  consequence  of  the  whole 
expense  not  being  defrayed  by  the  Government  grant. 
The  McKinley  tariff  was,  after  all,  not  such  a very 


large  increase  on  the  Customs’  duties  which  had  been 
maintained  in  America  for  many  years ; no  doubt  it 
was  an  increase,  but  it  was  not  as  if  America  had 
been  a free  trade  country  which  had  suddenly 
become  protectionist.  Then  the  tariff  only  affected 
half  of  the  imports  into  the  States,  and  with  regard 
to  one-half  of  the  remainder,  or  one-fourth  of  the 
whole,  it  could  have  practically  but  small  effect, 
because  the  goods  therein  comprised  could 
not  be  made  in  the  United  States  at  all, 
and  if  they  were  to  be  consumed  there  they 
must  be  imported.  It  was  by  no  means  certain 
either  that  this  tariff  would  be  permanent.  At 
the  last  congressional  election  the  people  declared 
very  strongly  against  it,  and  it  might  consequently 
be  very  soon  either  abrogated  or  modified.  It  would 
be  a matter  of  small  importance  that  the  tariff 
should  be  in  existence  during  the  Exhibition,  if 
it  came  to  an  end  immediately  afterwards.  The 
statistics,  so  far  as  they  were  available,  showed 
a falling  off  in  British  exports  during  the 
past  year,  but  it  was  almost  as  marked  in 
the  exports  to  other  countries  as  to  America. 
This  went  to  show  that  a very  small  proportion 
of  this  loss  was  due  to  the  tariff.  The  fact 
that  the  depression  of  trade  now  complained  of  was 
not  due  entirely  to  the  tariff  was  shown  by  the 
example  of  two  of  the  largest  textile  manufacturers, 
of  whom  one  firm  started  a manufactory  in  the  States, 
thinking  that  they  could  profitably  manufacture  their 
goods  which  they  could  not  profitably  export  there  ; 
but  they  found  it  impossible  ; whilst  the  second  firm, 
of  equally  high  standing,  having  made  inquiries,  with 
the  object  of  doing  the  same,  found  it  would  be 
impracticable,  and  abandoned  the  idea  of  setting  up 
an  American  factory.  As  this  point  would  be  dealt 
with  by  Mr.  McCormick,  the  representative  of  the 
American  Executive,  he  would  pass  on  to  the  other 
two  points.  First  of  all  with  regard  to  the  distance  ; 
no  doubt  it  involved  a journey  of  3,000  miles  by 
w'ater,  and  1,000  miles  by  land,  but  this  was  mini- 
mised by  the  fact  that  the  Royal  Commission  had 
obtained  special  and  considerably  diminished  rates  of 
freight,  both  by  land  and  sea,  and  the  American  rail- 
ways would  also  make  a considerable  reduction  in 
their  charges.  No  doubt  the  work  of  the  Royal 
Commission  would  have  been  easier  if  they  had  had 
larger  funds  at  their  disposal.  They  could  only  say 
that  they  had  this  amount  to  administer,  and  would 
do  so  to  the  best  of  their  ability,  but  the  meeting 
should  understand  that  it  was  an  absolute  necessity 
that  additional  charges  should  be  made  on  the  exhibit- 
ors if  the  country  were  to  be  adequately  represented. 
All  experience  showed  that  ^25,000,  however  econo- 
mically expended,  was  not  sufficient  to  defray  the 
legitimate  expenses  of  a section  at  a foreign  Exhibi- 
tion. Additional  funds  must  come  from  somewhere, 
and  there  was  no  other  source  except  the  exhibitors 
— those  who  made  special  profits  by  exhibiting.  The 
Commission  administering  a Foreign  Section  had 
not  only  to  look  after  the  interest  of  the  ex- 
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hibitors — although  that  was  their  first  and  greatest 
duty  — but  also  to  see  that  the  country  was 
adequately  represented  in  many  departments  for 
which  funds  were  not  forthcoming.  He  need 
only  mention  fine  arts,  and  educational  and 
scientific  exhibits  amongst  others,  all  of  which  in- 
volved certain  legitimate  expenditure,  which  could 
not  be  met  from  the  amount  of  the  grant.  In  con- 
clusion, he  could  endorse  very  strongly  his  Lord- 
ship’s observations  that  English  manufacturers  must 
remember  that  the  competition  of  other  countries  was 
becoming,  day  by  day,  more  intense,  that  those 
other  countries  were  fully  awake  to  the  importance 
of  taking  away  our  trade,  and  that  it  was 
our  bounden  duty  to  use  all  the  means  in 
our  power  to  prevent  them  succeeding.  The 
Americans  themselves  looked  on  this  Exhibition 
as  a magnificent  opportunity  for  robbing  us  of  our 
South  American  trade,  and  they  were  doing  their 
best,  quite  legitimately  from  their  point  of  view,  to 
take  it  away  from  us,  and  we  must  do  our  best  to 
prevent  them.  The  Germans  were  vyeing  with  the 
Americans  in  the  same  direction.  Other  countries 
were  doing  the  same  ; even  our  own  colonies  were 
more  ready  to  see  the  advantage  of  exhibiting  than 
our  people  at  home ; and  it  was  our  bounden  duty  to 
struggle  to  the  utmost  not  to  lose  such  a magnificent 
opportunity  for  advertising  English  industries  in  the 
presence  of  the  great  American  public,  and  that  vast 
crowd  of  exhibitors  from  all  parts  of  the  world  who 
would  be  certain  to  congregate  next  year  at  Chicago. 

Sir  Philip  Cunliffe-Owen,  K.C.B.,  K.C.M.G., 
C.I.E.,  said  he  ought  to  apologise  for  speaking 
at  all,  for  he  was  an  Exhibition  man  of  the  past, 
and  they  were  considering  an  Exhibition  of  the 
future.  Still  there  was  some  of  the  old  spirit 
left  in  him  yet.  He  did  not  like  the  idea  of 
England  being  beaten  by  the  Americans  or  any- 
one else.  He  was  quite  sure  we  had  only  to  show 
what  we  could  do,  and  we  should  carry  the  world 
with  us.  He  hoped  people  would  not  be  frightened 
at  the  McKinley  tariff,  which  was  held  up  as  a 
bugbear.  He  believed  that  before  the  Exhibi- 
tion was  half  over  the  tariff  would  be  torn  to  pieces, 
because  the  American  people  would  insist  on  having 
their  goods  at  proper  prices.  They  learned  some  of 
the  real  prices  of  goods  on  their  visits  to  this  country  ; 
but  when  they  saw  the  prices  marked  on  the  goods 
in  the  Exhibition,  they  would  insist  on  having  the 
goods  at  the  proper  prices  from  the  old  country 
which  had  served  them  so  well.  They  would  know 
that  goods  sent  from  here  were  genuine  and  of 
sterling  quality — which  they  could  depend  upon. 
He  appealed  to  all  gentlemen  present  to  sup- 
port the  London  Chamber  of  Commerce  in  making 
this  Exhibition  such  a one  as  could  be  looked  upon 
with  pleasure  and  pride.  He  took  it  this  was  the  final 
effort,  and  we  were  bound  to  show  our  relatives  in 
America  that  we  were  still  alive,  and  were  not  going 
to  be  superseded  by  any  other  nation.  He  knew 


how  pushing  foreigners  were,  and  that  they  would 
push  us  out  of  the  market  if  we  would  allow  it,  but 
if  we  did,  it  would  be  our  own  fault.  He  had  had 
some  experience  of  foreign  nations,  and  knew  what 
British  manufacturers  could  do,  and  he  was  proud 
to  say  that  England  always  came  out  first.  He  was 
certain  that  South  Americans  and  others  would  much 
prefer  going  to  English  manufacturers  where  they 
would  be  certain  the  goods  were  what  they  were 
represented,  rather  than  to  the  manufacturers  of  any 
other  nation. 

Mr.  R. McCormick  said  it  gave  him  great  pleasure, 
immediately  after  his  arrival  from  Chicago,  to  be  able 
to  report  progress  at  the  seat  of  war— he  might  call 
it — the  war  of  friendly  commercial  rivalry,  in  which 
he  hoped  Great  Britain  would  take  a leading  part, 
such  a part,  that  not  only  Old  England,  but  New 
England,  would  have  reason  to  be  proud.  The 
buildings  were  progressing  satisfactorily.  It  was  said 
that  Americans  treated  women  with  the  greatest 
possible  consideration,  and  as  evidence  of  that,  he  might 
say  that  the  women’s  building  was  the  first  to  be  com- 
pleted, and  only  now  required  to  receive  the  decora- 
tions, which  were  sure  to  be  successful.  Reference  had 
been  made  to  the  effect  of  the  McKinley  tariff  on  the 
trade  with  America ; most  present  knew  probably, 
though  they  might  have  forgotten  it,  that  the 
Americans  were  far  away  England’s  best  customers, 
for  in  the  first  nine  months  of  last  year,  during  the 
operations  of  the  McKinley  tariff,  there  were  over 
^21,000,000  sterling  in  manufactured  articles  sent  to 
America,  whilst  Germany,  the  next  best  customer,  ; 
took  about  ^14,000,000.  That  was  a trade  which 
England  could  well  afford  to  cultivate.  There  [ 
was  one  important  fact  which  would  make  it  neces-  1 
sary  for  a long  time  for  America  to  take  a large  I 
amount  of  manufactured  goods  from  England.  There  I 
was  an  enormous  work  to  cle  in  the  construction  of  < 
new  lines  of  railway,  the  making  of  new  canals,  and  I 
the  development  of  internal  commerce,  which  would  | 
take  a large  number  of  working  men,  to  clothe  whom  j 
they  must  purchase  from  abroad.  England  had  always  I 
furnished  America  with  large  quantities  of  woollen  I 
and  cotton  goods.  Some  idea  of  the  amount  of 
internal  commerce  might  be  drawn  from  these  I 
figures.  In  1890  the  tonnage  of  vessels  pro-  ] 

ceeding  through  the  Detroit  River  was  21,000,000  - 

tons — more  than  three  and  a half  times  that  passing  ; 
through  the  Suez  Canal.  The  tonnage  of  vessels  I 
arriving  at  and  departing  from  Chicago  was  8,000,000.* 
These  figures  gave  some  idea  what  the  consumption 
of  foreign  goods  must  be.  Then  it  must  be  remem-  I 
bered  that  Ameiica  had  to  send  to  Europe  a large  pro- 
portion of  bread  stuffs  and  meat  products,  and  as  long 
as  that  continued  she  must  largely  take  manufactured 
articles  in  return.  It  would  be  long  before  she  would  I 
be  able  to  consume  the  whole  of  these  produts  herself,  I : 
and  during  that  time  England  must  be  a large  exporter 

* The  tonnage  of  vessels  arriving  at  and  departing  from 
Liverpool  was  11,000,000  in  round  numbers. 
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to  the  States.  All  these  exports  and  imports  too 
were  carried  under  the  British  flag  in  British  bottoms. 
In  that  trade  America  was  not  now  a competitor, 
though  he  hoped  she  soon  would  be.  They  in- 
tended to  leave  no  stone  unturned  to  gain  what 
they  thought  their  share  of  the  trade  with  South 
America.  She  was  a neighbour,  and  they  proposed 
to  enter  into  a friendly  contest  with  England  to  get 
that  trade  if  they  could ; they  would  try  to  undersell 
the  old  country  and  would  be  able  to  supply  quite 
as  good  a quality  of  goods.  He  might  also  say 
that  what  America  knew  about  tariffs  she  had 
learnt  from  England.  It  was  only  a few  years  ago 
that  England  abolished  her  tariff,  and  that  was  when 
she  felt  herself  strong  enough  to  throw  down  the 
gauntlet  to  the  world.  It  was  like  a merchant  who 
had  accumulated  a large  amount  of  capital  and 
then  said,  “I  can  undersell  you,  no  matter  what 
other  advantages  you  have.”  America  had  never 
gone  so  far  as  England  had  in  protecting  her 
woollen  trade.  She  had  never  placed  an  em- 
bargo on  the  export  of  cotton,  which  might 
have  been  done  if  there  was  anything  hostile 
in  the  passage  of  a Tariff  Act ; but  had  allowed 
England  to  take  American  cotton,  manufacture  it, 
and  send  it  back  again,  paying  the  freight  on  it  both 
ways  to  English  carriers.  He  hoped  that,  when  he 
returned  to  Chicago,  at  the  opening  of  the  Exhibition, 
he  should  be  able  to  feel  proud,  not  only  of  the  ex- 
hibits of  his  own  country,  but  equally  proud  of  those 
furnished  by  Great  Britain,  and  to  congratulate  his 
friends  of  the  Royal  Commission  on  the  good  work 
he  was  sure  they  would  accomplish. 

Sir  Douglas  Galton,  K.C.B.,  said  he  attended 
■on  behalf  of  the  Council  of  the  Society  of  Arts,  who 
had  undertaken,  at  the  request  of  the  Government, 
to  act  as  a Royal  Commission  for  promoting 
this  Exhibition,  and  he  hoped  that,  with  the 
assistance  of  the  Lord  Mayor  and  the  London 
Chamber  of  Commerce,  they  would  be  able  to  do  so 
effectively.  The  advantages  of  exhibiting  in  Chicago 
had  been  so  fully  put  forward  by  previous  speakers, 
that  he  could  not  add  much  on  that  point,  but  he 
might  say  that  he  had  had  the  advantage  of  visiting 
America  on  many  occasions,  and  was  present  at  the 
Philadelphia  Exhibition,  in  which  the  American 
manufacturers  ran  their  English  competitors  very 
close  indeed,  especially  in  machinery.  He  thought, 
therefore,  it  would  be  a great  misfortune  for  this 
country  if  her  machinists  did  not  take  part  in  this 
Exhibition.  He  believed  they  would  have  an  oppor- 
tunity there,  which  was  not  allowed  at  Philadelphia, 
of  stating  on  the  exhibits  what  the  price  would  be 
apart  from  the  duty.  If  this  were  allowed,  it  could 
hardly  fail  to  strike  a serious  blow  at  the  McKinley 
tariff.  He  trusted,  therefore,  that  British  manufac- 
turers would  make  a good  appearance  at  Chicago  in 
competition  with  their  American  cousins. 

Sir  Owen  Tudor  Burne,  K.C.S.I.,  C.I.E., 


said  he  could  really  add  nothing  to  what  had  been  so 
ably  stated  by  the  Lord  Mayor  and  others  as  to  the 
forthcoming  Chicago  Exposition,  but  he,  as  one  of 
the  Royal  Commissioners,  hoped  all  present  would 
take  to  heart  what  had  been  said,  and  that  there  would 
be  a good  British  exhibit.  They  all  knew  that  the 
colonies  were  making  great  efforts  to  take  a prominent 
part  in  the  Exposition,  and  he  had  reason  to  be- 
lieve that  India  also  would  come  out  strongly  on 
this  occasion ; he  hoped,  therefore,  the  mother 
country  would  not  be  behindhand.  The  Royal 
Commission  was  very  anxious  to  give  information  or 
assistance  in  any  possible  way,  through  its  secretary. 
Sir  Henry  Trueman  Wood,  who  had  already  taken 
so  much  trouble  in  the  matter.  He  enjoined  all  to 
put  their  shoulders  to  the  wheel,  so  as  not  to  be  left 
behindhand  by  the  Colonies  and  India,  but  rather  to 
bring  out  Old  England  in  the  position  she  ought 
to  occupy,  especially  as  this  might  be  her  last 
struggle  to  maintain  her  pre*emience  in  the  commerce 
of  the  world. 

Sir  A.  K.  Rollit,  M.P.,  then  moved: — “That  the 
best  thanks  of  the  Chamber  of  Commerce  and  of  this 
meeting  be  given  to  the  Right  Hon.  the  Lord  Mayor 
for  presiding,  and  for  permitting  this  meeting  to  be 
held  in  the  Mansion-house.”  When  the  Chamber 
of  Commerce,  doing  as  it  thought  its  duty  to  the 
commerce  of  London,  asked  the  Lord  Mayor  to 
allow  the  meeting  to  take  place  there,  the  proposal 
was  readily  entertained,  and  every  possible  facility 
given  ; and  he  might  mention  as  showing  how  busy 
the  life  of  a Lord  Mayor  was  that  that  was  the 
second  time  that  day  he  had  proposed  a vote  of 
thanks  to  him  in  that  room.  That  morning 
his  Lordship  had  received  the  Municipal  Corpora- 
tions, and  that  afternoon  the  representatives  of 
commerce ; and  he  did  so  in  the  same  admirable 
way  as  that  in  which  he  took  part  in  all  movements 
of  a good  character.  They  owed  him  very  much  for 
his  introductory  speech.  John  Bright  once  said  that 
not  a boy  in  a day  school  could  take  a map  and 
put  his  finger  on  Chicago.  The  Lord  Mayor 
had  certainly  shown  himself  possessed  of  a great 
deal  of  knowledge^about  it  ; and  that  informa- 
tion was  now  shared  by  all.  There  was  no 
doubt  that  this  movement  was  for  the  welfare 
of  the  country,  and  was  brought  forward  on 
that  broad  basis,  that  competition  had  to  be  met. 
Without  following  all  that  had  been  said  by  Sir 
Philip  Cunliffe-Owen,  he  might  remind  them  of  what 
an  equally  great  man — Voltaire — had  said,  that 
England  rules  the  waves,  France  the  land,  and 
Germany  the  clouds.  England  still  ruled  the  sea, 
and  hoped  to  continue  to  rule  it  commercially,  not- 
withstanding the  efforts  of  their  American  friends. 
The  ruling  of  the  land  might  be  a debatable  question, 
but  Germany  certainly  did  not  merely  rule  the  clouds. 
She  had  come  down  from  the  clouds,  and  we  had  to 
meet  her  competition  on  the  land.  But  Germany  had 
the  wisdom,  a century  before  we  began  to  learn  it,  to 
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see  the  necessity  of  education.  It  was  to  that  she 
owed  her  present  position,  and  we  should  take  care 
that  our  people  had  similar  advantages,  and  that 
they  were  placed  abreast  of  the  times  in  getting  that 
knowledge  which  was  the  very  condition  of  profit,  a 
knowledge  of  saving,  and  of  the  methods  of  lessening 
the  costs  of  production.  That  could  be  done  no 
better  than  at  these  Exhibitions,  and  it  would  be  a 
great  lesson  to  our  countrymen  if  they  took  part  in 
it.  There  was  a great  deal  of  justifiable  feeling  about 
the  McKinley  tariff,  but  there  was  a hope  that  it 
would  not  be  permanent-  One  of  the  speakers  had 
bidden  them  go  to  their  relations,  and  it  could  not  be 
supposed  that  those  relations  would  close  the  door 
in  their  faces.  It  would  have  to  be  opened.  He 
never  met  an  American  woman  who  did  not  hate  the 
McKinley  tariff.  They  must  have  their  costumes 
imported,  and  they  hated  having  to  pay  the  duty,  so 
that  in  the  days  when  women  got  votes  there  would 
be  a powerful  influence  brought  to  bear  on  this  ques- 
tion, and  he  trusted  that  would  be  an  indication  of 
better  times  and  improved  commercial  relations. 
Already  some  concessions  had  been  made  which 
should  be  appreciated.  He  had  reason  to  believe 
that  the  real  true  price  at  which  articles  could  be 
obtained  in  England,  irrespective  of  duty,  would  be 
allowed  to  be  marked  upon  them,  which  would  be 
certainly  a benefit  to  the  exhibitors  of  this  country.  It 
would  prevent  any  misapprehension,  and  might  illus- 
trate certain  economical  principles  for  the  benefit  of 
America.  The  Chamber  of  Commerce  were  taking 
steps  to  establish  an  Intelligence  Department  in  the 
grounds  of  the  Exhibition,  so  that  the  full  benefit  of 
English  enterprise  in  that  direction  might  be  reaped 
by  those  who  took  the  trouble  and  incurred  some  ex- 
pense in  exhibiting.  He  had  been  asked  to  mention 
that  the  official  date  for  applications  to  exhibit  had 
passed,  but  there  was  still  some  space  left,  although 
it  was  rapidly  being  occnpied,  so  that  early  appli- 
cation was  necessary. 

Mr.  Sheriff  Foster,  in  seconding  the  motion,  said 
they  were  all  under  a debt  of  gratitude  to  the  Lord 
Mayor  for  the  useful  information  he  had  contributed. 
They  had  been  told  that  the  McKinley  tariff  would 
be  a great  obstacle  to  the  success  of  this  Exhibition, 
but  he  ventured  to  think  that  its  importance  had  been 
to  a great  extent  removed.  Even  if  it  were  to  con- 
tinue, this  being  a World’s  Fair,  the  exhibitors 
might  hope  to  find  customers  from  all  the  world, 
even  if  the  United  States  were  partially  closed 
to  them.  Mr.  McCormick  had  told  them  that 
the  United  States  intended  to  try  for  the  South 
American  trade,  and  that  alone  was  worth  struggling 
for.  But  they  might  hope  that  the  citizens  of  the 
United  States  would  not  be  so  foolish  as  to  con- 
tinue to  allow  themselves  to  be  taxed  in  this  way.  He 
was  present  at  Philadelphia,  in  1876;  and  even  his 
inexperienced  eye  was  attracted  by  the  Engineering 
Section,  to  which  Sir  Douglas  Galton  had  referred  ; 
nd  it  was  quite  evident  that  English  engineers 


would  have  to  do  their  best  in  order  to  maintain 
their  position. 

The  vote  of  thanks  having  been  carried  by  accla- 
mation, 

The  Lord  Mayor  briefly  responded,  and  the 
proceedings  terminated. 


Proceedings  of  the  Society. 


FOREIGN  & COLONIAL  SECTION. 

Tuesday,  March  15,  1892  : Clements  R.  j 
Markham,  C.B.,  F.R.S.,  in  the  chair.  The 
paper  read  was  “Peru:  its  Commerce  and 
Resources,”  by  F.  A.  Pezet. 

The  paper  and  discussion  will  be  printed  in  1 
next  week’s  Journal. 


FOURTEENTH  ORDINARY 
MEETING. 

Wednesday,  March  16,  1892  ; Professor  jo 
Clement  Le  Neve  Foster,  D.Sc.,  in  the  I 
chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Corderoy,  George,  19,  Queen  Anne’s-gate,  S.W. 
Cowper,  Joseph,  Penrith. 

Crossley,  Arthur  W.,  Bentcliffe-house,  Accrington. 
Lloyd,  Edmund  H.,  Selhurst,  8,  The  Avenue,  Ealing, 
W. 

Ravershaw,  Henry  Willock,  32,  Albany  - road,  i 
Ealing  Dene,  W. 

Rotch,  A.  Lawrence,  Readville,  Massachusetts, 
U.S.A. 

Toop,  Robert,  Trent-villa,  Weston-road,  Bourne-  ) 
mouth. 

Walker,  Theodore,  Glen-hall,  near  Leicester. 

Wates,  Edward  A.,  Longsugur,  Deccan,  India. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 
Gough,  Kedgwin  E.  K.,  1,  Overton-road,  Brixton,  |; 

S.W.,  and  Board  of  Trade,  S.W. 

Grant,  William,  University  College,  Gower-street,  pi 
W.C. 

Kapp,  Gisbert,  31,  Parliament-street,  S.W. 

Legard,  Colonel  James  D.,  13,  The  Cliff,  Scarborough.  I 
MacLean,  Robert  Black,  Woodville,  Burghill-road,  , 
Sydenham,  S.E. 

Scorgie,  James,  Poona-vllla,  King’s-gate,  Aber-  j; 
deen. 

Scott,  Ernest,  3,  Investment-buildings,  67,  Lord-  L 
street,  Liverpool. 

The  paper  read  was — 
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ICELAND. 

By  Tempest  Anderson,  M.D.,  B.Sc. 

The  author  visited  Iceland  in  the  summer  of 
1890,  with  the  especial  object  of  examining 
and  photographing  the  volcanic  phenomena 
with  which  the  country  abounds.  When, 
therefore,  he  was  asked  by  your  Secretary  to 
exhibit  his  photographs  before  your  Society, 
he  proposed,  as  a title,  “The  Icelandic 
Volcanoes  ; ” but  on  its  being  pointed  out 
that  the  Society  of  Arts  does  not  deal  with 
questions  of  abstract  science,  but  only  with  its 
applications  to  the  useful  arts,  and  that 
volcanoes  are  chiefly  destructive  in  their 
•effects  on  man  and  his  works,  he  agreed,  with 
some  misgivings,  to  say  more  on  the  material 
and  social  condition  of  Iceland  and  its  in- 
habitants, and  less  on  the  main  objects  of  his 
visit  to  that  country. 

Iceland  is  an  island  about  the  size  of 
Ireland,  situated  just  outside  the  Arctic  circle. 
The  inhabited,  or  habitable,  portion  is  con- 
fined to  a narrow  belt  round  the  shore,  the 
centre  portion  being  occupied  by  volcanic 
mountains,  lava  extensive  deserts,  sandy 
plains,  and  snow  mountains  mostly  flat- 
topped,  called  “ Jokuls.”  The  interior  is 
traversed  by  a few  desert  tracks,  seldom 
used,  and  becoming  less  so  since  the  establish- 
ment of  a regular  service  of  steamers  round 
the  north  coast.  The  north  coast  is  much 
broken  up  into  promontories  and  fjords,  or 
deep  bays,  at  the  ends  of  which  most  of  the 
villages — they  scarcely  deserve  the  name  of 
towns — are  situated.  The  south  coast,  on  the 
contrary,  does  not  boast  a single  harbour 
where  a steamer  can  lie  in  safety,  between 
Reykjavik  and  Hafnafjord  on  the  west,  and 
Berufjord  on  the  east,  for,  though  it  is  true  that 
the  small  trading  station  of  Eyra  Bakki  is 
situated  here,  and  small  sailing  vessels  find 
some  shelter  from  the  Atlantic  swell  behind  a 
reef  of  rocks,  the  entrance  is  narrow  and 
dangerous  for  any  ordinary  craft  in  which  a 
landsman  would  like  to  trust  himself.  Add  to 
this,  that  many  large  rivers,  quite  dispropor- 
tionate to  the  size  of  the  island,  come  from  the 
desert  interior  and  here  flow  into  the  sea  ; that 
they  are  mostly  broad,  swift,  and  icy  cold,  and 
often  with  quicksands  in  their  bottoms  ; and 
we  see  at  once  the  reason  that  this  part  of  the 
island  is  seldom  visited  by  travellers,  and  that 
the  inhabitants  enjoy  fewer  of  the  necessities, 
to  say  nothing  of  the  luxuries,  of  life  than  in 
other  parts.  Yet  in  this  part  are  situated 


the  great  volcanos  of  Kotlugid  and  Skapta 
Jokul,  which  it  was  the  author’s  object  to 
explore  on  his  visit  to  the  island  in  1890. 

Iceland  can  be  reached  in  about  four  or  five 
days  by  steamer  from  Leith,  at  intervals  of 
about  a fortnight  or  a month.  The  Danish 
mail  steamers  run  about  once  a month,  and  at 
any  rate  one  of  them,  the  Laura , has  the 
reputation  of  being  an  excellent  boat.  They 
call  at  the  Faroe  Islands,  thereby  making  the 
passage  extend  to  seven  days  instead  of  five, 
and  are  sometimes  behind  time,  but  can  be 
depended  on  eventually  to  arrive  at  their  desti- 
nation. The  Scotch  boats  run  nominally  once 
a fortnight  during  the  season,  but  really  only 
if  sufficient  cargo  offers,  and  hence  cannot  be 
depended  on  for  a return  passage,  as  the 
author  knows  to  his  cost.  Two  of  them  have 
been  lost  during  the  last  few  years. 

Arriving  at  Reykjavik,  we  find  ourselves  in 
the  capital  of  Iceland,  a straggling  village  or 
small  town  of  2,500  inhabitants.  The  chief 
buildings  are  the  Governor’s  house,  a plain 
whitewashed  building  apparently  of  about  a 
dozen  small  rooms,  a church  or  cathedral,  also 
whitewashed,  capable  of  holding  probably  400 
people,  and  the  Parliament-house,  a building 
of  very  moderate  dimensions,  yet  accommodat- 
ing a free  library  on  the  ground  floor,  the 
Parliament  chamber  on  the  first  floor,  and  the 
national  museum  in  the  attics.  The  Latin 
school,  and  one  or  two  elementary  schools, 
complete  the  sum  of  the  public  buildings, 
exceptthegaol,  which  has  twelve  cells  generally 
empty.  Long  may  it  continue  so. 

There  are  several  stores  where  may  be 
bought  a motley  assortment  of  goods  from  a 
needle  to  a chain  cable,  and  from  paraffin  to 
tinned  meats,  and  Manchester  goods.  The 
houses  are  nearly  all  of  wood  or  galvanized 
iron,  for  though  there  is  plenty  of  stone  and 
materials  for  making  the  best  cement  in  the 
island,  there  is  no  fuel  to  burn  it  or  lime. 
Dried  fish  is  the  staple  commodity  of  the  place. 
It  can  be  seen  spread  out  to  dry  on  the  rocks, 
the  beach,  and  the  streets,  whenever  the 
weather  is  favourable. 

The  climate  is  not  as  severe  as  might  be 
expected  from  the  latitude— just  outside  the 
Arctic  circle.  The  island  being  situated  in  the 
Atlantic  in  the  western  prolongation  of  the 
Gulf  stream,  does  not  suffer  from  such  extreme 
cold  as  the  adjacent  coast  of  Greenland.  As 
far  as  I could  gather,  the  windward  side  of  the 
island  is  generally  covered  with  cloudsandmist, 
owing  to  the  moisture  being  condensed  from 
the  comparatively  warm  sea  air  by  contact 
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with  the  cold  mountains  of  the  interior,  while 
the  air,  thus  deprived  of  its  moisture,  passes 
forwards,  and  the  lee  side  is  comparatively 
dry  and  clear.  As  the  wind  was  south-west 
during-  the  greater  part  of  June  and  July,  1890, 
the  author,  in  the  south-west  of  the  island,  had 
ample  opportunities  of  verifying  the  truth  of 
this  statement.  It  is  most  tantalising  to  ride 
for  days  together  in  a cold  drizzle  under  the 
cloud-cap,  while  in  the  distance,  to  windward, 
it  constantly  looks  as  if  the  weather  were 
clearing  up,  the  fact  really  being  that  the  air 
at  that  distance  has  not  yet  felt  the  influence 
of  the  cold  land,  and  its  moisture  is  still  in 
solution. 

[Photographs  illustrating  these  appearances 
were  shown  on  the  screen.] 

The  northern  part  of  the  island  has  the 
reputation  of  being  drier  than  the  south,  a 
fact  amply  accounted  for  by  the  prevalence  of 
the  south-west  winds.  On  the  other  hand,  to 
some  extent  every  spring,  but  to  a serious 
extent  at  intervals  of  a few  years,  large  masses 
of  polar  ice  occasionally  drift  down  on  the 
north  coast,  and  that  district  then  comes  in 
for  its  share  of  cold,  wet,  and  mist.  In  a bad 
“ice  year”  the  hay — the  only  harvest — does 
not  ripen  ; the  sheep  and  ponies  die  in  large 
numbers,  or  have  to  be  killed,  and  the  natives 
are  threatened  with  starvation. 

The  first  requisite  to  a traveller  in  Iceland  is 
a guide  and  ponies.  As  to  the  former  Thorda 
Zoega  had  been  written  to  in  advance,  and  he 
proved  a very  obliging  and  trustworthy  man. 
The  Icelandic  ponies  are  a similar  breed  to  the 
Shetland  ponies.  They  are  very  hardy  little 
beasts,  never  taste  corn,  live  on  fresh  grass  in 
the  summer,  and  a little  hay  and  a few  dried 
codfish  heads  in  the  winter,  and  as  even  these 
are  often  scarce  they  are  often  very  weak  and 
in  poor  condition  in  the  spring,  a reason 
against  visiting  the  island  before  June  or  July. 
It  is  usual  to  have  two  ponies  to  each  load, 
animate,  or  inanimate,  one  being  loaded  in  the 
morning  the  other  in  the  afternoon.  The  spare 
ponies  run  along  unloaded,  and  in  this  way 
they  will  travel  long  distances  of  40  or  50  miles 
a day  for  days  in  succession,  provided  the  pace 
is  varied,  first  walking,  then  trotting  a few 
hundred  yards,  then  a short  gallop,  then 
walking  again,  with  occasional  rests.  They 
run  well  in  company.  Out  of  fifteen  or  twenty 
one  or  two  will  soon  be  recognised  as  the 
leaders,  and  the  rest  will  follow  these,  but  no 
amount  of  whipping  will  persuade  them  to  go 
even  a short  distance  separately,  a fact  which 
the  traveller  soon  finds  very  inconvenient  if  his 


pony  does  not  happen  to  be  a leader,  and  he  is 
yet  anxious  to  deviate  occasionally  to  examine 
objects  of  interest  off  the  track.  This  inability 
to  run  except  in  company  has  gained  the 
Icelandic  ponies  a character  for  stupidity  in 
this  country,  where  they  are  seldom  used 
except  in  the  coal  mines.  For  this  purpose 
several  cargoes  of  300  or  400  each  are  exported 
yearly  to  Newcastle.  The  Icelanders  do  not 
understand  breeding  ponies,  and  hence  make 
no  effort  at  selecting  the  best  to  breed  from,  a, 
fact  which  much  diminishes  their  possible  value 
as  an  article  of  trade. 

The  traveller  will  be  astonished  at  the  num- 
ber of  ponies  necessary  to  transport  himself, 
his  guides,  and  the  most  moderate  amount  of 
luggage.  Each  pony  will  only  carry  a pair  of  I 
wood  boxes,  each  as  large  as  a small  Glad- 
stone bag,  and  where,  besides  the  personal 
luggage,  photographic  plates,  provisions,  and 
a tent  have  to  be  carried,  this  requires  at  least 
three  pack  horses,  or  six  including  the  relays- 
Two  travellers  and  the  guide,  at  two  a-piece, 
makes  six  more,  or  twelve  in  all ; and  twelve 
horses  require  two  men  or  boys  to  prevent 
them  straying  at  night,  each  of  whom  require 
two  horses,  making  sixteen,  or,  with  a spare 
horse,  seventeen,  which  was  the  number  taken - 
It  is  needless  to  say  that  this  renders  travelling 
in  Iceland  more  expensive  than  in  any  other 
European  country. 

It  is  interesting  to  note  that  on  returning  to- 
York  with  the  baggage  as  above,  one  of  the 
saddles,  and  a large  collection  of  stones  which 
had  been  accumulated  in  three  batches  at 
Reykjavik,  the  writer  naturally  was  going  to- 
take  two  one-horse  cabs,  but  the  first  cabman 
volunteered  that  he  could  take  it  all,  including 
the  two  travellers,  very  well  on  one ; a proof, 
if  one  were  needed,  of  the  advantage  effected 
by  the  use  of  wheeled  conveyances  and  good 
roads. 

The  most  useful  provisions  to  take  are  tinned 
meats,  biscuits,  a few  raisins,  and  tea,  or,  still 
better,  chocolate.  Coffee  can  always  be  ob- 
tained, even  at  the  worst  farms,  and  is  gene- 
rally excellent,  but  owing  to  the  want  of  fuel, 
the  traveller  arriving  after  riding  all  day  in  the  i 
wet,  will  often  have  to  wait  two  hours  before 
he  can  get  anything  to  eat  or  drink.  Hence  i 
it  is  advisable  to  take  some  form  of  portable  i 
apparatus  capable  of  quickly  boiling  a pint  or 
two  of  water,  and,  if  posible,  it  should  burn 
paraffin,  which  can  be  got  in  most  places. 

Except  in  Reykjavik,  and  possibly  one  or 
two  other  towns,  there  are  no  hotels  or  inns  of 
any  kind,  and  the  traveller  must  either  live  in 
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his  tent  or  lodge  at  the  farmhouses,  where  it  is 
only  fair  to  say  he  will  almost  universally  be 
received  most  hospitably  and  provided  with  the 
best,  such  as  it  is,  that  the  place  affords. 

The  Icelander  is  under  great  disadvantages 
in  the  construction  of  his  house.  If  he  has 
lime  he  has  no  fuel  to  burn  it,  he  has  no  wood 
except  that  cast  on  the  shore  by  the  Gulf 
Stream,  which  provides  him  with  a few  worm- 
eaten  pine  trees  and  a very  occasional  balk  of 
mahogany  which  has  broken  astray  from  a raft 
in  some  South  American  river,  or  been  washed 
off  a ship’s  deck  in  a storm.  He  has  no  straw 
for  thatch,  no  slates  or  tiles,  or  fuel  to  burn 
them,  no  glass,  except  that  carried  on  horse- 
back for  great  distances  over  vile  bridle  roads 
and  well  nigh  impassable  rivers.  The  house  is 
therefore  built  of  rough  blocks  of  lava,  bedded 
in  turf,  to  form  walls  about  six  feet  thick,  and 
banked  up  with  earth  on  three  sides.  The  roof 
boasts  a few  wooden  rafters,  but  is  mainly 
composed  of  birch  bark  covered  with  a thick 
layer  of  earth  and  sods.  The  best  grass  of  the 
farm  is  that  cut  from  its  roof.  The  front  of  the 
house  is  usually  built  in  gables  of  stone  and 
turf  at  the  bottom  and  wood  above,  with  a few 
small  windows.  These  sometimes  open,  often 
not,  in  which  case  there  will  occasionally  be 
one  or  two  holes  in  the  frames  about  an  inch  in 
diameter,  closed  by  plugs  which  can  be  re- 
moved when  it  is  desired  to  admit  a little  air. 

The  Icelander  has  no  coal  or  wood,  and  very 
little  peat  for  fuel,  and  must  content  himself 
with  a little  tutf  or  dried  horse  dung.  If  he 
uses  turf,  it  is  years  before  it  grows  again  ; 
and  often,  in  the  meantime,  the  wind  gets  hold 
of  the  volcanic  sand  so  laid  bare,  and  spreads 
it  over,  and  so  ruins  the  adjacent  pastures. 
In  the  result,  he  must  build  a house  with  no 
fireplace  except  in  the  kitchen,  and  with  rooms 
so  small  that  the  inmates  keep  each  other 
warm  by  overcrowding.  The  chief  room  is 
used  as  the  sitting-room  by  day  and  the  bed- 
room by  night,  and  is  occupied  by  the  farmer, 
his  wife  and  family,  the  servants,  male  and 
female,  in  all  often  more  than  20  or  30  persons. 
It  is  provided  with  no  fire  or  stove,  but  with  beds 
all  round,  sometimes  two  stories  high,  like  the 
berths  of  a ship.  The  lower  row  serve  as  seats 
in  the  day.  There  are  often,  perhaps  gene- 
rally, no  chairs,  except  one  or  two  in  the 
guest-room,  which  is  kept  for  strangers,  and 
only  used  by  the  family  on  ceremonial 
occasions. 

What  wonder  that  people,  living  in  such 
conditions,  in  a vile,  damp,  cold  climate,  suffer 
from  chronic  bronchitis  and  rheumatism  ; that 


leprosy  is  far  from  uncommon,  and  that  tape- 
worm, echinococcus  cysts,  and  other  parasites 
abound.  The  guest-room  is  generally  about 
10  feet  by  7 feet ; sometimes  a little  larger.  It 
is  lined  with  wood,  and  has  several  wood  pegs, 
on  which  hang  the  spare  garments  of  the 
family ; several  chests,  which  contain  family 
treasures,  and  serve  as  seats ; sometimes  a 
chair  or  two,  generally,  a small  table.  The 
bed  is  often  built  into  a recess  in  the  wall.  If 
the  traveller  is  induced,  by  stress  of  weather, 
to  attempt  to  use  it,  he  often  finds  it  already 
occupied,  and  is  often  kept  awake  by  the  con- 
stant coughing  in  the  next  room  ; for  every 
Icelander  has  a cough. 

The  inhabitants,  though  of  the  same  stock 
as  the  Norwegians  and  the  Yorkshiremen  of 
England,  both  tall  races,  are  mostly  stunted 
by  generations  of  hardship.  Like  most  in- 
habitants of  out-of-the-way  places,  they  are 
almost  without  exception,  hospitable,  obliging, 
and  honest  in  their  dealings  with  strangers. 
The  men  wear  short,  double-breasted  coats  of 
home-spun  cloth,  generally  dark  coloured,  and 
when  travelling,  long  boots,  reaching  well  up 
above  the  knees.  These  are  for  fording  the 
numerous  rivers.  At  other  times,  they  wear  a 
sort  of  moccassin  of  untanned  sheepskin.  It  is 
made  in  one  piece,  the  corners  being  brought 
up,  and  fastened  in  some  way  over  the  instep. 
The  women  wear,  usually,  little  distinctive  of 
their  nationality,  except  a cap  with  a tassel, 
said  to  be  a survival  of  the  old  Phrygian  cap. 
Some  of  them  still  possess  jackets  and  skirts, 
ornamented  with  silver  embroidery,  and  belts 
of  filigree  silver  of  fine  workmanship.  These 
are  now  getting  scarce,  but  specimens  may  be 
seen  in  the  Museum  at  Reykjavik. 

With  all  the  above  described  material  diffi- 
culties to  contend  with,  it  is  not  surprising  that 
many  of  the  Icelanders  have  emigrated  to 
America,  but  I was  confidently  assured  that 
many  of  these  emigrants  would  be  glad  to  be 
back.  The  Icelandic  farmer  is  not  accustomed 
to  hard  manual  work.  His  house  was  built 
generations  ago,  and  receives,  I will  not  say 
requires,  little  repairs.  He  has  no  ploughing 
to  do,  no  harvesting  except  the  little  hay,  he 
seldom  walks  about  his  farm,  but  almost 
always  rides,  and  thus,  though  perhaps  often 
short  of  food,  contrives  to  exist.  When  he 
sells  his  belongings  and  emigrates,  he  realises, 

I was  told,  perhaps  ^50,  most  of  which  is  spent 
by  the  time  he  arrives  at  his  destination,  and 
he  then  has  no  horse  to  ride,  no  ancestral 
house,  and  no  means  of  living  except  by 
manual  work,  in  which  he  has  to  compete  with 
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English  and  Irish  labourers  accustomed  to  do 
half  as  much  more  in  the  same  time,  though 
possibly  not  for  such  long  hours. 

In  the  more  remote  parts,  such  as  the  Skap- 
tadalr,  many  articles  of  bone  and  stone  are 
still  in  use,  which,  in  more  accessible  districts, 
have  been  replaced  by  metal  or  earthenware. 

A photograph  exhibited  shows  a wheelbarrow 
with  a stone  wheel,  a steelyard  with  a stone 
weight,  a hammer  with  a stone  head,  and  a 
net  with  bone  sinkers.  At  the  same  farm  a 
quern,  or  stone  hand  mill,  was  in  use,  also  horn 
stirrups,  and  harness  fastenings  of  bone  instead 
of  metal  buckles,  to  say  nothing  of  bone  pins  and 
rude  bone  dice.  At  a neighbouring  farm  was 
a basin  formed  of  the  cup  joint  of  a basalt 
pillar.  Truly  we  still  have  a survival  of  the 
stone  age.  Less  remote  than  this  is  the 
meeting  place  of  the  County  Council  of  the 
district,  consisting  of  a spacious  cave  in  the 
lava.  It  would  be  difficult  to  find  anything 
more  appropriate  to  such  a primitive  land. 

The  roads,  such  as  they  are,  are  merely 
bridle  tracks.  Where  they  traverse  stony 
moors  and  lava  streams,  they  are  mended  by 
taking  off  the  largest  stones,  leaving  the 
smaller  to  tread  down  ; where  they  cross  bogs 
they  are  occasionally  carried  on  artificial 
embankments.  Bridges  are  almost  unknown. 

In  the  few  cases  where  new  roads  have  been 
made,  they  have  evidently  been  laid  out  by 
unskilled  persons,  and  the  work  has  often  been 
begun  in  the  middle;  then,  before  the  road 
has  been  finished,  the  plan  has  been  changed, 
and  the  whole  abandoned.  I saw  several 
large  pieces  of  road  out  in  the  wilds  leading 
nowhere,  and  which  will  never  be  used.  It  is 
only  fair  to  say,  however,  that  near  Reykjavik 
there  is  about  twenty  miles  of  new  road  beau- 
tifully engineered  by  men  who  have  recently 
returned  from  learning  road-making  in  Norway. 
Even  in  these  roads,  however,  there  are  gaps 
left  unmade  at  intervals.  This,  I was  told 
(let  us  hope  falsely),  is  to  prevent  people 
spoiling  them  by  using  wheeled  carriages  or 
carts  on  them. 

The  numerous  hot  springs  constitute  one  of 
the  chief  wonders  of  Iceland.  They  are  very 
numerous,  and  as  various  in  their  volume  as 
in  the  composition  of  their  waters  and  the 
products  deposited  from  them.  The  great 
Geyser,  which  has  been  so  often  described, 
spouts  its  mighty  volume  of  water,  only 
slightly  charged  with  silica,  and  deposits  a 
silicious  sinter  called  geyserite ; and  several 
other  springs,  such  as  at  Reykjanses,  deposit 
similar  formations ; others  are  so  charged  I 


with  ferruginous  and  sulphurous  mud,  that 
they  appear  like  boiling  cauldrons  oi  red  and  j 
blue  paint.  Some  of  the  Reykjanaes  springs, 
and  many  of  those  at  Krisuvik,  are  of  this  | 
kind,  as  are  the  more  celebrated  mud  geysers  i 
of  Krabla,  in  the  north  of  the  island. 

At  Krisuvik,  and  some  other  places,  besides 
but  connected  with  the  springs,  are  fumaroles, 
from  which  some  sulphurous  vapour  and  steam 
escapes.  This  has  given  rise  to  deposits,  more 
or  less  extensive,  of  sulphurous  earth  or  mud, 
on  the  top  of  which  a crust  forms  on  which  it 
is  possible  to  walk  ; care  is,  however,  neces- 
sary, for  if  the  traveller  should  happen  to  go 
through  the  crust,  he  will  be  precipitated  into 
a mass  of  boiling  sulphurous  mud.  It  has  i 
been  proposed  to  work  these  deposits  for  ship- 
ment to  England,  and  a company  was  formed, 
which  came  to  an  untimely  end.  We  visited 
the  house  built  for  the  manager  at  the  springs  ; ; 

it  was  built  of  galvanised  iron.  Could  any  one 
have  conceived  a material  less  likely  to  resist 
sulphur  fumes  ? There  were  many  difficulties 
which  operated  to  prevent  success.  The  natural  ! 
idea  would  have  been  to  burn  the  crude  sulphur 
in  calcaroni , or  kilns,  like  those  used  in  Sicily. 
The  heat  produced  by  the  burning  of  part 
of  the  sulphur  melts  the  remainder,  and  it  runs 
out  in  a refined  state  into  moulds.  But  in 
Sicily  the  deposit  is  dry — here  it  was  liquid  I 
mud ; there  was  no  means  of  drying  it. 
Krisuvik  is  near  the  sea,  and  this  was  con- 
spicuously marked  on  the  map  published  at 
the  time  ; but  the  coast  is  rocky,  and  there  is 
no  landing-place.  In  reality,  the  sulphur  had 
to  be  carried  on  ponies  for  many  miles  over 
the  mountains  to  Hafnafjordr.  We  were  told  f 
that  about  seventy  horses  died  one  year,  and 
the  attempt  was  then  abandoned.  No  wonder 
the  venture  was  unprofitable  to  the  share- 
holders. 

The  rivers  of  Iceland  are  large,  and  out  of 
all  proportion  to  the  island,  and  are  especially 
large  and  dangerous  in  the  southern  part,  as  it  I 
is  here  that  most  of  the  great  rivers  draining  ' 
the  desert  interior  of  the  island,  and  especially 
the  glacier  streams  proceeding  from  the 
Myrdals,  Skaptar,  and  Vatna  Jokuls  discharge 
themselves  into  the  sea.  They  constitute, 
in  this  district  at  any  rate,  a most  serious 
hindrance,  and  occasionally  a positive  danger 
to  the  traveller.  Most  of  the  worst  are  broad 
and  swift,  rather  than  very  deep,  a common 
size  being  a quarter  of  a mile  or  more  wide, 
the  depth  in  the  fordable  parts  perhaps  four 
feet,  and  the  rapidity  sufficient  to  make  the 
icy  cold  water  surge  and  foam  up  against  the 
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traveller’s  saddle  and  water  boots.  It  is  no 
wonder  that  a stream  of  these  dimensions, 
flowing-  over  a sandy  and  gravelly  bottom, 
constantly  shifts  its  course,  and  that  quick- 
sands are  common.  A place  may  be  safely 
fordable  to-day,  and  deep  water  next  week. 
Hence  the  necessity  of  always  taking  a local 
guide  from  the  nearest  farm.  Where  the  river 
comes  from  a lake,  the  water  willbepretty  clear, 
so  that  the  bottom  is  partly  visible;  but  if  from 
a glacier,  it  will  be  loaded  with  mud,  which 
prevents  a view  of  the  bottom,  and  this,  with 
its  icy  coldness,  adds  greatly  to  the  difficulty 
and  danger  of  the  crossing.  Deaths  occur 
not  infrequently  from  horse  and  rider  being 
carried  away.  Sometimes  a river  spreads  itself 
out  into  many  parallel  arms,  and  the  guide  in 
search  of  a ford  seeks  by  preference  such  a 
part.  If  the  river  is  not  fordable  at  present 
he  must  seek  a ferry  at  a narrow  part  where 
the  banks  are  good.  This  is  always  a tedious 
undertaking.  First  the  ferryman  must  be  found, 
which  is  sometimes  difficult  even  if  he  lives  on 
the  near  side  of  the  river,  but  the  difficulty  is 
much  worse  if  both  he  and  the  boat  are  on  the 
opposite.  Then  all  the  horses  are  unsaddled, 
and  the  saddles,  pack  boxes,  and  gear  are  put 
into  the  rickety  boat,  and  the  horses,  with 
much  shouting  and  cracking  of  whips,  are 
driven  unwillingly  into  the  stream.  As  soon 
as  they  are  well  swimming,  and  too  far  out  to 
turn  back,  J:he  travellers  and  guides  hurry 
across  in  the  boat  as  quickly  as  possible.  By 
the  time  they  are  across  the  horses  have  all 
landed,  and,  feeling  cold,  have  started  off  at  a 
canter.  A guide  runs  after  them,  and  with 
some  trouble  catches  one,  which  he  mounts,  and 
pursues  the  others,  and  eventually  drives  them 
all  back  to  the  ferry.  Then  the  whole  cavalcade 
has  to  be  resaddled,  and  the  packs  adjusted, 
so  that,  before  the  caravan  is  fairly  on  its  way 
again,  at  least  an  hour,  but  often  more,  has 
been  wasted.  What  wonder  that  the  guide 
always  prefers  to  ford  if  possible. 

The  main  object  of  our  visit  was  to  examine 
the  great  volcanos  of  Kotugia  and  the  Skapta 
Jokul,  the  former  of  which  appears  not  to  have 
been  visited  this  century,  while  the  crater  of 
the  latter  had,  we  were  assured,  never  been 
reached  since  its  formation  in  1783. 

The  crater  of  Kotlugia  is  a vast  fissure 
situated  high  up  among  the  glaciers  of  the 
Myrdals  J okul,  and  is  now  so  filled  with  snow  and 
ice  that  our  distant  view  of  it  did  not  promise 
much  from  a nearer  inspection.  Moreover,  the 
weather  being  abominable,  and  the  snow  in  bad 
condition,  we  were  reluctantly  compelled  to 


abandon  the  attempt.  One  peculiarity  of  the 
eruptions  arises  from  its  position  under  a 
glacier  or  snowfield,  viz,,  that  when  the  in- 
candescent gases  and  lava  escape,  the  snow 
and  ice  are  suddenly  melted,  and  a vast  out- 
pouring takes  place  of  mingled  boiling  water, 
ice,  volcanic  mud,  pumice  stones,  and  ashes. 
This  rushes  with  great  velocity  to  the  sea, 
devastating  everything.  We  rode  across  a 
plain  about  twenty  miles  wide,  which  marks  the 
track.  The  last  eruption  took  place  in  1866. 
Scarcely  a blade  of  any  kind  of  vegetation  has 
yet  begun  to  appear  on  all  this  vast  area. 
Certainly  the  volcano  deserves  its  name  of 
Kotugid,  the  Kettle  crater. 

The  second  main  object  of  our  journey  was 
to  explore  the  lava  fields  of  the  Skaptd  Jokul, 
mentioned  in  all  the  books  on  vulcanology  as 
being  among  the  largest  known.  The  great 
eruption  of  this  volcano  in  1783  is  wel* 
described  by  Lord  Dufferin  in  his  “ Letters 
from  High  Latitudes,”  and  especially  by 
Henderson,  a missionary  who  visited  the 
island  in  1814,  when  the  facts  were  fresh 
in  living  memory.  Two  great  streams  of 
lava  issued  from  the  desert  interior  of  the 
island,  one  descending  the  valley  of  the 
Skaptd  river,  and  another,  that  of  the  Her- 
visflot,  the  first  being  about  fifty  miles  long, 
and  the  latter  perhaps  forty.  Both  appear  to 
have  issued  from  the  same  great  fissure,  on 
which  a line  of  craters  has  been  thrown  up. 
We  determined  to  endeavour  to  reach  the 
craters  by  the  former  valley.  We  slept  at 
the  last  farm  in  the  valley,  and  were 
fortunate  in  obtaining  the  old  farmer  as 
guide.  He  at  once  told  us  that,  though  he 
had  taken  several  parties  of  travellers  far  up 
the  course  of  the  lava,  none  had  ever  reached 
the  crater  ; but  he  was  quite  willing  to  make 
the  attempt.  We  therefore  started  next  morn- 
ing, keeping  at  first  some  distance  from  and 
then  close  alongside  the  lava.  At  last  we 
found  it  necessary,  in  order  to  get  to  a set  of 
cinder  heaps  which  promised  a passable  road, 
to  cross  the  main  stream,  and  had  some 
difficulty  in  getting  our  clever  little  nags 
across  ; but  perseverance  prevailed,  and  going 
further  on,  we  encamped  in  the  evening  at  the 
last  patch  of  grass  at  the  edge  of  the  desert. 
Next  morning,  after  a hard,  frosty  night,  the 
weather  proved  good,  in  fact,  the  only  good 
day  for  many  days,  and  by  riding  as  far  as 
possible  into  the  desert,  and  then  leaving  the 
horses  and  going  forward  on  foot,  the  craters , 
the  objects  of  such  a long  journey,  were  at  last 
reached.  They  extend  in  a line  for  several 
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miles  along  a great  fissure,  which  is  still,  in 
many  places,  clearly  visible.  At  the  lower 
end  are  two  or  three  dwarf  craters,  then  the 
two  or  three  main  orifices,  from  which  most 
of  the  lava  has  poured  out  in  billows  of  fire, 
now  solid  and  black,  it  is  true,  but  retaining 
their  shape  perfectly;  and,  further  on,  several 
others  from  which  the  gases  and  steam  evi- 
dently chiefly  escaped. 

The  higher  craters,  from  which  the  steam 
and  vapours  escaped,  are  roundish  or  oval ; 
and  the  fissure  can  still  be  seen  along  their 
bottoms  in  places,  of  a width  of  several  feet. 
Traces  of  it  are  also  visible  going  under  the 
heapsof  scoriae  which  separate  adjacent  craters, 
and  here  constitute  their  walls.  The  outer 
slopes  of  the  craters  are  gentle,  the  inner  often 
nearly  precipitous,  this  conformation  being 
apparently  due  to  the  scoriae  having  been 
ejected  in  a pasty  condition,  so  that  they  stuck 
where  they  fell ; and  thus,  while  those  which 
fell  again  directly  into  the  fissure  would  be 
blown  out  again,  those  which  fell  out  of  the 
direct  line  attached  themselves,  and  did  not 
roll  back,  to  fill  up  the  vent,  as  we  so  often  see 
in  ash  cones.  These  craters  also  illustrate 
most  strikingly  the  fact  that  water,  except  as 
running  streams,  has  scarcely  any  eroding 
power.  Though  they  have  been  erupted  over 
100  years,  their  edges  are  as  sharp  and  perfect 
as  the  day  they  wTere  formed,  the  explanation 
being  that  the  scoriae  are  so  porous,  that  the 
rain  as  it  falls,  and  the  snow  as  it  melts,  in- 
stantly soaks  in,  and  never  appears  on  the 
surface  as  a stream. 

The  lava  near  the  craters  is  almost  all  of 
the  corded  or  “ Jahoheoe”  type,  while,  lower 
down  the  valley,  immense  fields  of  scoriaceous 
lava,  or  “ aaj  of  the  most  bristling  character 
are  seen.  The  most  probable  explanation 
being  that  the  lava,  at  the  commencement 
of  the  eruption,  contained  much  imprisoned 
steam  and  vapours,  which  escaped  in  fiery 
froth,  and  solidified  into  the  rough  aa,” 
and  was  carried  down  the  valley  on  the 
surface  of  molten  lava,  which,  in  places, 
is  as  much  as  600  feet  thick.  The  erup- 
tion was  a prolonged  one,  and  consequently 
the  later  lava  had  a prolonged  simmer- 
ing in  the  chimney  or  fissure,  during  which 
it  parted  with  most  of  its  vapour,  and 
when  finally  it  flowed  out  it  had  little  left,  not 
sufficient  to  form  a layer  of  froth,  but  only  a 
few  “giant’s  children  ” or  blow  holes,  of  which 
some  very  fine  examples  occur  near  the  craters. 
This  sequence  of  events  does  not  appear 
always  to  obtain.  Near  Hekla  we  saw  a 


stream  of  lava  scoriaceous  on  the  steep  slope 
near  its  point  of  eruption,  but  corded  with 
most  beautiful  regularity  in  parts  where  it 
had  flowed  tranquilly  on  the  plain,  after  part- 
ing with  most  of  its  vapour,  and  escaping 
from  under  the  crust  higher  up. 

We  returned  from  the  Skapta  by  way  of  the 
Fjallabaksvegr,  a desert  route  of  about  ninety 
miles  from  the  last  house  on  the  one  side  to 
the  first  on  the  other,  and  thence  by  Hekla, 
the  Geysir,  and  Thingvalla  ; but  these  have 
been  often  described,  and  space  is  wanting. 

It  is  currently  believed  in  Iceland,  and  was 
stated  in  some  of  the  public  prints  at  the  time, 
that  a volcanic  eruption  or  earthquake  had 
taken  place  at  Cape  Reykjanses  in  October, 
1887,  by  which  a large  new  gia  or  chasm  had 
been  formed,  separating  a large  rocky  pro- 
montory, almost  deserving  the  name  of  a 
mountain,  from  the  main  cape  on  which  the 
lighthouse  stands.  This  chasm,  at  least 
50  feet  wide,  was  pointed  out  to  the  author 
from  a passing  steamer,  the  captain  declaring 
that  he  remembered  the  rocks  before  they  were 
rent  asunder.  Here,  then,  appeared  to  be  a 
case  of  the  formation  of  one  of  the  gias  or 
chasms  which  form  such  a characteristic 
feature  of  Icelandic  geology.  There  are 
several  such  on  the  Reykjanaes  peninsula, 
huge  chasms  several  feet  wide,  and  of  un- 
known depth,  stretching  for  miles  across 
the  lava  desert  of  which  the  district  is  com- 
posed. In  this  district  they  usually,  though 
not  always,  have  a throw  of  a few  feet  or  yards, 
but  one  of  these  at  Thingvalla,  more  in  the 
centre  of  the  island,  the  Allmanagia,  has  a 
throw  of  about  100  feet.  In  this  case,  the 
author  is  satisfied  that  the  gia  is  due  to  the 
unequal  settling  of  a crust  of  lava  formed  on 
the  surface  of  a still  fluid  mass,  which  had 
found  an  outlet  and  flowed  out  after  the  solidi- 
fication of  the  surface.  He  is  not  prepared, 
however,  to  say  that  this  explanation  will  hold 
good  in  the  case  of  all  the  rifts  on  the  Reyk- 
janses  peninsula.  It  certainly  would  not  in  the 
case  of  the  great  fissure  from  which  the 
Skapta  lava  was  erupted.  Consequently,  any 
clear  case  of  the  formation  of  a new  gia  in 
strata  long  cooled  and  solidified,  would  have 
been  well  worth  investigation. 

From  a careful  examination  of  the  locality, 
it  appeared  that  no  fresh  formation  of  a gia 
has  taken  place,  but  that  certain  small 
portions  of  the  rock  on  which  the  lighthouse 
stands  had  been  loosened,  partly  by  ordinary 
denudation,  and  partly  by  earthquakes,  which 
are  frequent  here,  and  had  fallen  on  to  the 
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beach.  The  strata  of  partly  consolidated 
volcanic  ash,  &c.,  are  quite  continuous  at  the 
end  of  the  small  cove  or  recess  between  the 
two  large  rocks  above  referred  to. 

DISCUSSION. 

The  Chairman  said  Dr.  Anderson  need  not  have 
apologised  for  bringing  this  paper  before  the  Society, 
on  the  ground  that  the  subject  of  volcanoes  was  not 
suitable  for  a Society  dealing  with  arts,  manufac- 
tures, and  commerce,  because  many  products  of 
volcanoes  were  of  great  use  in  the  arts.  For  in- 
stance, there  was  the  volcanic  ash  called  pozzuolana , 
which  was  quarried  in  Italy  for  making  a very  strong 
kind  of  cement,  and  deposits  of  a similar  kind  were 
worked  on  the  banks  of  the  Rhine,  and  exported  to 
different  countries.  Then  there  was  pumice-stone, 
and  various  building  stones  and  paving  stones  were 
worked  in  France  and  Australia,  which  were  simply 
volcanic  lava.  The  old  millstones,  again,  and  querns 
were  obtained  from  lavas  on  the  banks  of  the 
Rhine,  and  obsidian  was  used  in  some  countries  for 
knives  and  arrow  heads.  Then  there  was  sulphur, 
and  the  jets  of  carbonic  acid  gas  given  off  from 
holes  in  the  ground  near  the  Rhine  were  compressed 
into  a liquid  state,  and  sent  to  all  parts  of  the  world. 
Turning  to  Italy,  again,  boracic  acid  was  obtained 
in  the  well-known  district  of  the  Maremma,  and  even 
the  old  quarries  from  which  millstones  had  been 
quarried  in  Germany  were  found  to  make  excellent 
cellars  for  tooling  beer.  Lastly,  the  four  great 
deposits  of  diamonds  in  South  Africa  were  sup- 
posed to  be  in  the  necks  of  old  volcanoes.  He 
could  fully  endorse  Dr.  Anderson’s  statement, 
that  the  Scotch  boats  were  not  to  be  depended 
on,  for  when  he  was  stopping  at  the  north-eastern 
corner  of  Iceland,  the  captain  of  the  Scotch  boat 
had  promised  to  put  in  to  pick  him  up  on  a certain 
day,  but  after  waiting  day  after  day,  keeping  a man 
out  at  night  in  a boat  waiting  for  the  steamer  all  in 
vain,  he  and  his  friend  had  to  make  their  way  across 
the  island,  by  way  of  the  Sprengisandr,  a route 
which  was  hardly  ever  traversed ; and  when  they  did 
get  a boat  at  Reykjavik,  the  navigation  was  very 
faulty,  for  they  very  nearly  ran  down  the  west  coast 
of  Scotland  instead  of  the  east.  Dr.  Anderson  had 
omitted  a picture  of  one  of  the  public  buildings  of 
Reykjavik,  of  which  he  (the  Chairman)  was,  for  a short 
time,  an  inhabitant,  viz.,  the  jail,  though,  luckily,  not 
as  a prisoner.  Having  come  across  the  Sprengisandr 
desert  with  his  friend,  and  been  about  seven  days 
without  taking  off  their  clothes,  they  were  anxious, 
on  arriving  at  the  capital,  to  have  a warm  bath,  but 
on  making  inquiries  they  found  that  the  only  place 
where  such  a luxury  could  be  obtained  was  the  jail, 
and  they  therefore  went  there,  were  hospitably  re- 
ceived, and  obtained  what  they  wanted.  He  thought 
full  justice  had  hardly  been  done  to  the  Iceland 
ponies,  which  were  exceedingly  surefooted,  and  he 


had,  after  some  misgivings,  and  being  very  much  in- 
clined to  dismount,  ridden  down  some  most  pre- 
cipitous places,  probably  with  more  safety  than  he 
he  could  have  secured  on  foot.  These  ponies  were 
very  clever  also  in  going  over  marshes ; on  one 
occasion  they  were  riding  for  some  hours  over  a 
spongy  marsh,  where  they  expected  every  minute 
that  the  pony  would  be  engulfed,  but  he  was  left  to 
himself,  and  he  managed,  by  some  instinct,  to  pick 
his  way  over  it  in  safety.  Anyone  going  to  Iceland, 
however,  should  be  very  careful  about  the  stuffing  of 
his  saddle.  An  English  saddler,  used  to  a well-fed 
horse  or  pony,  could  hardly  understand  the  kind  of 
razor-backed  animal  you  sometimes  meet  with  in 
Iceland  at  the  beginning  of  the  season,  which,  having 
been  half-starved  during  the  winter,  would  be  sure  to 
get  galled  with  an  ordinary  saddle.  Dr.  Anderson 
had  been  very  fortunate  with  his  guide,  but  he  had  not 
mentioned  a matter  which  he  (the  Chairman)  had  found 
very  annoying,  and  that  was  the  difficulty  in  making 
a start.  You  might  arrange  overnight  to  start  at 
seven  in  the  morning,  and  be  very  lucky  if  you  get  ofF 
at  eleven  ; and  he  recollected,  on  one  occasion, 
having  arranged  to  start  at  nine,  they  did  not  get 
away  until  three  o’clock  in  the  afternoon.  There  was 
one  other  bridge  in  the  island  besides  the  one  which 
had  been  shown  ; this  crossed  a steep  gully  or  chasm 
of  the  river  Jokulsa  near  Seydisfjordr,  and  was  known 
by  the  name  of  Bru,  or  bridge.  He  could  endorse  all 
that  had  been  said  as  to  the  hospitality  of  the  people. 
After  starting  on  that  unfortunate  day,  at  3 o’clock, 
and  riding  until  3 o'clock  next  morning,  there 
being  quite  enough  light  in  the  summer  time,  they 
arrived  at  a farm  house,  and  after  waking  up  the 
people,  the  farmer  got  up  with  all  his  family,  made 
them  coffee,  and  his  friend  having  the  only  bed  in 
the  guest  room,  he  was  conducted  to  an  upper 
room,  from  which  he  judged  by  the  surroundings 
that  one  of  the  farmer’s  daughters  had  only  just 
been  ejected.  Sometimes  they  could  not  find 
sufficient  accommodation  in  the  farm  houses, 
and,  on  one  occasion,  were  then  billeted  in  the 
church  at  Reykir,  where  they  managed  to  sleep 
pretty  comfortably.  The  guides  were  certainly  excel- 
lent ; they  had  one  named  Paul,  who  had  the  previous 
year  accompanied  Mr.  Watts  in  his  expedition,  and 
he  was  thoroughly  well  qualified  for  his  duties. 
When  crossing  the  Sprengisandr  on  the  worst  day, 
when  they  had  practically  no  food  for  the  ponies,  and 
one  had  to  be  killed,  they  had  to  cross  60  streams 
coming  out  of  the  glacier,  and  although  the  fords 
changed  every  year,  and  the  guide  had  only  been  that 
way  once  or  twice  before,  and  not  at  all  that  year,  he 
was  able,  by  the  look  of  the  bank  or  the  look  of  the 
water,  to  find  where  they  could  cross  safely,  and  he 
gave  them  strict  injunctions  to  follow  exactly  in  his 
track ; through  failing  to  do  so,  his  friend  was 
very  nearly  washed  away.  Not  only  were  Yorkshire- 
men  of  the  same  race  as  the  Icelanders,  but  the  in- 
habitants of  the  Isle  of  ^fan  also  came  from  the  same 
stock,  as  was  shown  in  the  names.  For  instance, 
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Laxa,  which  simply  meant  a salmon  river ; and  there 
was  more  than  one  Laxa  in  Iceland.  There  was, 
again,  the  further  resemblance  that,  in  the  Isle  of 
Man,  the  laws  were  promulgated  in  the  open  air,  on 
the  Tynwald-hill,  once  a year.  They  were  much 
indebted  to  Dr.  Anderson  for  this  paper ; and  it  was 
very  interesting  to  a miner  or  geologist  to  see  these 
photographs  of  great  cracks  and  fissures,  which 
enabled  one  to  understand  how  similar  operations 
had  gone  on  in  past  times,  and  how  they  had  subse- 
quently become  filled  up  with  mineral  matter. 

Mr.  E.  Magnusson  said  he  could  agree  with  nearly 
everything  Dr.  Anderson  had  said,  though  perhaps 
be  had  been  inclined  to  generalise  a little  too  freely. 
He  had  visited  the  part  of  the  countiy  which  was 
most  backward,  being  the  most  difficult  of  access  ; 
and  therefore  what  he  had  seen  there  would  not  be 
true  of  the  whole  island.  In  some  places  the 
people,  though  descended  from  those  who  had 
tong  left  the  stone  age  behind,  had  found  it 
necessary,  because  it  was  so  difficult  to  procure 
aron,  to  create  a new  stone  age  for  themselves. 
They  were  the  creators  of  a new  stone  age,  not  the 
followers  of  a tradition.  The  volcanic  nature  of  the 
country  was  exceedingly  striking,  the  most  interest- 
ing spot  being  the  Thingvalla  ; and  he  would  call 
attention  to  one  peculiarity  of  it,  which  Dr.  Anderson 
had  perhaps  observed.  The  valley  was  bounded  on 
the  two  sides  by  two  enormous  rifts,  the  western 
being  called  “ The  Rift  of  the  People,”  and  the 
eastern,  “ The  Raven’s  Rift.”  Between  these  two 
rifts  the  valley  of  Thingvalla  fell  down  in  a scoop, 
and  it  was  evideut  that  at  one  time  the  whole  valley 
had  been  a volcanic  bubble,  and  instead  of  being 
formed,  as  Dr.  Anderson  seemed  to  think,  at  the 
time  the  lava  was  flowing,  he  thought  it  was  formed 
through  a natural  catastrophe — an  earthquake — in 
later  times,  long  after  the  lava  itself  had  formed  a 
strong  roof  over  it.  The  proof  of  that  could  be  seen 
in  the  fact  that  when  you  travelled  over  the  lower 
part  of  the  valley,  you  found  that  the  roof,  when  it 
came  down,  split  up  into  endless  fragments,  the 
cracks  between  which  were  filled  up  everywhere  by 
the  bottomless  water  rifts  which  had  been  mentioned. 
The  history  of  the  sulphur  business  in  Iceland  was  not 
very  commendable,  and  the  less  people  were  encour- 
aged to  believe  that  sulphur  was  to  be  had  in  Iceland 
the  safer  they  would  be.  No  doubt  there  were 
sulphur  incrustations  on  the  inside  of  the  craters, 
but  all  geologists  were  agreed  that  the  sulphur  in  the 
country  was  not  a commercial  article  ; it  was  not 
merely  that  it  was  difficult  to  get  at,  it  was  simply 
not  there.  Considering  the  short  time  Dr.  Anderson 
had  spent  in  the  country,  it  was  wonderful  how  he 
had  observed  so  much,  and  how  few  errors  he  had 
made.  One  slight  mistake  was  to  suppose  that  the 
scythe  he  had  seen  standing  against  the  wall  of  a 
farmhouse  was  one  of  a pair  of  stilts  ; the  Icelandic 
scythe  was  a peculiar  instrument,  and  looked  very 
much  like  a stilt  when  turned  upside  down. 


Mr.  Oliver  Williams  asked  if  the  farmers  in 
Iceland  were  much  occupied  in  cattle  rearing,  or  did 
they  confine  their  attention  chiefly  to  ponies.  Also, 
if  cement  which  could  not  be  made  there  for  want  of 
fuel  could  be  used  if  it  were  imported,  or  would  the 
severe  weather  prevent  it  setting.  He  was  glad  to 
notice  Dr.  Anderson’s  reference  to  the  bad  effect  of 
idleness,  both  in  diminishing  stature  and  in  affecting 
the  power  to  work,  and  would  like  to  know  if  he 
thought  it  had  at  all  affected  the  brains  of  the  people. 
He  had  not  been  in  Iceland,  but  had  experienced  just 
the  same  kind  of  hospitality  in  Siberia  as  had  been 
mentioned  by  the  Chairman. 

Mr.  Jonathan  Hutchinson.  F.R.C.S.,  asked  if 
Dr.  Anderson  could  give  any  information  as  to  the 
prevalence  of  leprosy  in  Iceland,  a disease  which 
still  prevailed  in  Norway,  and  had  only  disappeared 
from  our  own  island  and  the  Orkneys  within  com- 
paratively recent  times.  If  it  had  disappeared  in 
Iceland  it  would  be  very  interesting  to  know  under 
what  circumstances  it  had  done  so,  and  if  any  change 
had  taken  place  in  the  social  habits  of  the  people 
which  would  account  for  it.  They  were  told  by  some 
that  it  was  rapidly  disappearing  in  Norway  owing  to 
isolation  and  the  prevention  of  contagion,  but  he 
believed  it  was  disappearing  still  more  rapidly  in  Ice- 
land, where  no  such  measures  were  taken.  There 
were  two  theories  on  this  matter,  one  that  it  dis- 
appeared through  the  prevention  of  contagion,  the 
other  that  it  was  owing  to  a change  in  the  habits  and 
particularly  in  the  diet  of  the  people,  and  that  the 
disease  was  due  to  the  consumption  of  badly  salted 
fish.  Now  Bergen,  in  Norway,  had  the  largest  leper 
hospital  in  the  world,  and  the  largest  fish  market  in 
the  world,  and  it  sent  its  fish  to  Naples  and  many 
other  places  where  leprosy  was  still  occasionally  met 
with.  Iceland  seemed  to  be  just  the  place  for  col- 
lecting evidence  on  this  point. 

Mr.  Donald  suggested  that  the  diminutive  stature 
of  the  people  might  be  partly  accounted  for  by  inter- 
marriage, which  would  probably  be  prevalent  in  such 
a population. 

Mr.  William  George  Locke  said  the  Rev. 
Mr.  McCormick,  of  Brighton,  was  just  about  pub- 
lishing a book  giving  an  account  of  his  researches  on 
leprosy  in  Iceland,  which  he  had  visited  for  the  ex- 
press purpose  of  studying  the  subject.  He  obtained 
a good  deal  of  information  from  Mr.  Paterson,  the 
British  Consul,  and  also  from  Dr.  Skiding,  and  it 
appeared  that,  in  1800,  ont  of  a population  of  50,000 
there  were  150 lepers;  and  now,  out  of  a population 
of  72,000,  there  were  only  25.  On  further  inquiry, 
however,  from  an  older  and  more  experienced  doctor, 
he  was  told  that  the  disease  was  increasing,  and  that 
1 per  1,000  suffered  from  it.  There  were  no  hos- 
pitals for  leprosy,  though  Dr.  Anderson  who  travelled 
through  the  island  in  1824,  said  there  were  then 
four.  Lepers  were  forbidden  to  marry,  as  the  disease 
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was  considered  hereditary;  but  it  was  difficult  to 
ascertain  the  actual  state  of  affairs  as  the  authori- 
ties did  not  like  to  say  much  about  it.  He 
(Mr.  Locke)  congratulated  Dr.  Anderson  on  his 
excellent  paper,  and  the  photographs  which  illus- 
trated it.  He  had  travelled  in  the  country  several 
times,  and  had  read  everything  about  it  published 
in  English,  and  a good  deal  in  Danish.  There  were 
30  volcanoes  which  had  been  active  in  historic  times  ; 
and  he  believed  no  Englishman  before  had  pene- 
trated to  the  source  of  the  lava  that  came  out  of  the 
Shapka  in  the  great  eruption  of  1793. 

The  Chairman  then  proposed  a vote  of  thanks  to 
Dr.  Anderson,  which  was  carried  unanimously. 

Dr.  Anderson,  in  reply,  said  there  was  one 
useful  purpose  served  by  volcanoes  which  the  Chair- 
man had  omitted  to  mention.  At  Santa  Cruz,  in 
the  Canary  Islands,  a volcanic  mass  had  risen  two 
miles  out  to  sea,  and  formed  an  excellent  natural 
harbour.  If  the  next  eruption  in  Iceland  would  put 
out  a nice  barrier  of  lava,  with  a neck  connecting  it 
with  the  shore  about  the  middle  of  the  southern 
coast  of  Iceland,  the  volcano  would  do  a great  deal  to 
redeem  its  character.  He  had  the  same  experience 
of  the  Scotch  boat  as  the  Chairman  ; it  did  not  come 
to  take  him  at  the  time  appointed,  and  he  would 
have  had  a fortnight  to  wait  but  for  the  sailing  of  a 
cargo  boat.  The  captain  even  of  that  refused  to  take 
him,  but  ^having  the  misfortune  to  fall  down  and 
break  his  leg  the  next  morning,  he  was  very  willing 
to  give  a doctor  a free  passage  in  return  for  his 
surgical  aid.  He  could  not  say  anything  about  cattle 
rearing,  but  he  saw  very  few  cattle  there  at  all ; the 
live  stock  were  chiefly  sheep  and  ponies,  and  he  heard 
from  the  guides  that  the  farmers  knew  nothing  about 
breeding  the  latter,  but  simply  let  them  run  wild, 
which  accounted  for  the  number  of  curious  looking 
animals  to  be  seen. 

Mr.  Magunsson  said  the  cattle  ranged  from  one 
to  forty  on  a farm,  but  they  were  not  much  seen. 

Dr.  Anderson  said  he  certainly  did  not  see  many. 
He  should  imagine  there  would  be  no  difficulty  in 
using  cement,  as  the  weather  was  comparatively 
warm  in  summer.  Mr.  Williams  had  slightly  mis- 
apprehended him.  He  did  not  attribute  the  weak- 
ness and  small  stature  of  the  inhabitants  to  idleness, 
but  to  want  of  food  and  hardship  continued  from 
generations ; and  he  thought  their  brains  were  quite 
equal  to  the  average.  Every  Icelander  could  read, 
which  was  greatly  to  their  credit,  considering  the 
difficulty  of  teaching  in  so  scattered  a population. 
Even  in  the  poorest  hovels  you  would  see  a 
nice  little  library.  Intermarriage  might  have  some 
influence,  but  he  could  not  say  anything  about 
that  for  certain.  With  regard  to  leprosy,  one 
doctor  told  him  there  were  40  or  50  cases  in 
the  island,  but  he  seemed  to  be  an  official  at 


Reykjavik,  and  he  probably  minimised  it,  because  he 
told  him  of  at  least  two  or  three  more.  The  people 
soon  found  out  that  he  was  a doctor,  and  he  was 
generally  delayed  for  three-quarters  of  an  hour  or 
more  in  the  morning  by  the  large  number  of  patients, 
with  all  kinds  of  extraordinary  diseases,  who  were 
brought  to  be  examined  ; there  were  two  or  three 
cases  of  coccuscysts,  and  several  leper  cases.  One 
young  woman  came  with  a curious  affection 
of  the  muscles  of  the  thumb,  which  his  friend 
thought  was  a case  of  atrophy,  but  remem- 
bering what  he  had  seen  at  Bergen  he  said  he 
should  not  be  surprised  if  it  was  a case  of  leprosy r 
and  asked  her  if  she  had  any  spots  about  her. 
She  denied  it,  but  in  about  half  an  hour  her 
conscience  struck  her,  and  she  came  back  and 
said  she  had,  and  he  found  on  the  arm  one  of  the 
characteristic  painless  spots  which,  corresponding 
with  the  atrophy  of  the  muscle,  was  the  early  sign  of 
leprosy.  But  in  the  presence  of  such  an  authority  as 
Mr.  Hutchinson  he  did  not  feel  that  he  could  say 
anything  of  any  value  on  this  subject.  These  people 
were  on  the  seashore  and  were  probably  fish  eaters, 
but  everybody  on  the  island  was  more  or  less  near  the 
seashore,  and  probably  ate  fish. 


Miscellaneous. 

♦ 

LIVE  STOCK  AT  THE  CHICAGO 
EXHIBITION. 

The  following  letter  on  the  exportations  of  pedigree 
live  stock  to  America  has  been  addressed  by  Mr. 
Ernest  Clarke,  on  behalf  of  the  Agricultural  Com- 
mittee of  the  Royal  Commission  for  the  Chicago 
Exhibition  of  1893,  to  the  Royal  Commissioners,  and 
has  been  forwarded  by  them  to  Chicago  for  the  con- 
sideration of  the  authorities  of  the  Exposition  : — 

12,  Hanover-square,  London,  W., 
15th  March,  1892. 

Sir, — 1.  In  compliance  with  the  request  of  the 
Royal  Commission  for  the  Chicago  Exhibition  of 
1893,  the  Agricultural  Committee  have  been  for  some 
time  engaged  in  endeavouring  to  stimulate  public 
interest  in  the  work  of  the  Agricultural  Department 
of  the  Exposition,  and  in  particular,  to  attract  entries 
from  the  breeders  of  this  country  for  the  Shows  of 
Live  Stock  which  are  to  be  held  in  connection  with 
the  Exposition  in  the  autumn  of  1893. 

2.  The  councils  of  several  of  the  more  important 
of  the  breed  societies  of  the  kingdom  have  already 
communicated  to  the  Committee  their  wdsh  to  offer 
champion  prizes  or  gold  medals  for  the  best  speci- 
mens exhibited  of  their  respective  breeds,  and  the 
Committee  had  reason  for  hoping  that  this  example 
would  have  been  very  generally  followed. 

3.  They  cannot  but  feel,  however,  that  the  Order 
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of  the  22nd  January,  1892,  issued  from  the  United 
States  Treasury  Department  with  regard  to  importa- 
tions of  animals  for  breeding  purposes,  not  only 
prejudices  the  offers  of  champion  prizes  already 
received  by  the  Committee,  and  makes  improbable 
the  receipt  of  others,  but  is  likely  to  interfere  very 
seriously  with  the  chances  of  an  adequate  repre- 
sentation of  the  British  breeds  of  live  stock  at  the 
Exposition. 

4.  The  Order  in  question  directs  that  “ On  and 

after  April  1st,  1892,  no  animal  which  is  brought 
into  the  United  States  from  foreign  countries  for 
breeding  purposes  shall  be  admitted  free  of  duty, 
unless  the  importer  furnishes  a certificate  which  shall 
contain  a pedigree  in  the  form  hereafter  given,  show- 
ing that  the  ancestors  have  been  recorded  in  a book 
•of  record  established  for  that  breed  for  five  genera- 
tions on  the  side  of  the  sire,  and  four  on  the  side  of 
the  dam.”  . . . . “ Unless  such  certificate  of 

pedigree  is  produced,  therefore,  the  animal  shall  be 
considered  dutiable  as  not  being  pure-bred  of  a re- 
cognised breed,  and  duly  registered  in  the  book  of 
record  established  for  that  breed.”  The  form  of 
certificate  required  to  be  furnished  by  the  importer 
has  spaces  not  only  for  the  animal  itself  and  its  stud 
or  herd-book  number,  but  for  the  pedigrees  (with 
numbers)  of  five  generations  of  ancestors  on  the  side 
of  the  sire,  and  four  generations  on  the  side  of  the 
dam,  and  it  must  be  signed  by  the  secretary  of  the 
stud  or  herd-book  as  a correct  pedigree  of  the  animal. 

5.  The  Committee  think  the  Treasury  Department 
can  hardly  have  been  aware,  when  promulgating  this 
Order,  that  its  effect  will  be  to  create  a distinction 
(absolutely  unjustified  by  facts)  between  the  breeds  of 
live  stock  recognised  in  this  country  as  pure.  With 
but  few  exceptions,  the  conditions  of  admission  of 
animals  to  the  British  stud  or  herd  books  mentioned 
in  the  Treasury  Order  do  not  exact  a pedigree  so 
lengthy  as  that  contemplated  by  the  Order.  Although 
in  certain  particular  cases,  where  the  pedigrees  of 
their  animals  have  for  a long  period  been  carefully 
recorded  by  individual  breeders,  it  might  be  possible 
for  secretaries  of  stud  or  herd  books  officially  to  fill 
up  the  required  certificate,  yet  in  the  great  majority 
of  instances  such  a certificate  could  not  be  obtained 
by  the  importer,  notwithstanding  that  his  animal  had 
been  duly  accepted  by  the  responsible  authorities  of 
the  British  book  of  record  of  the  particular  breed  as 
a pure-bred  animal,  qualified  for  entry  in  their  stud  or 
herd  book. 

6.  The  interest  of  the  Agricultural  Committee  of 
the  Royal  Commission  in  this  matter  is  of  course 
confined  to  the  probable  effect  of  the  Order  upon  the 
number  of  animals  sent  over  from  this  country  to 
compete  at  the  Live  Stock  Shows  in  connection  with 
the  Chicago  Exposition,  though,  largely  consisting  as 
the  committee  does  of  the  representatives  of  the 
different  British  breeds  of  live  stock,  it  cannot  ignore 
the  very  serious  consequences  which  the  enforcement 
of  the  Order  will  have  upon  the  exportations  of 
pedigree  animals  from  this  country  to  America. 


7.  The  cost  and  difficulties  of  sending  animals  to 
the  Chicago  Exhibition  are  already  so  great,  that 
none  but  those  who  see  a prospect  of  selling  the 
animals  sent,  or  others  of  the  same  kind  from  their 
studs  or  herds,  are  likely  to  be  attracted  to  send 
entries.  And  if,  to  these  difficulties,  be  superadded 
an  import  duty,  which  animals  of  one  particular 
breed  escape,  and  animals  of  another  equally  pure 
and  well-established  breed  have  to  pay,  the  Com- 
mittee feel  that,  so  far  as  this  country  is  concerned, 
the  expressed  aspiration  of  the  Chicago  Executive, 
that  “ every  species,  breed,  variety,  or  family  of 
animals,  domesticated  or  otherwise,  throughout  the 
world,  be  represented  at  the  Exposition,”  will  not 
be  satisfactorily  realised. 

8.  The  Committee  have  therefore  instructed  me 
to  communicate  their  views  on  the  subject  to  the 
Royal  Commissioners,  and  to  suggest  that  the 
Chicago  Executive  should  be  invited  to  ascertain 
and  state  specifically  whether  the  Treasury  Order  of 
the  22nd  January,  1892,  which  refers  to  the  importa- 
tion of  animals  “for  breeding  purposes,”  will  be 
held  to  apply  to  animals  sent  from  this  country  to 
Chicago  “for  exhibition  purposes.” — I am,  Sir, 
your  obedient  servant, 

(Signed)  Ernest  Clarke, 

Honorary  Secretary. 

The  Secretary 

of  the  Royal  Commission, 

for  the  Chicago  Exhibition. 


RUSSIAN  SUNFLOWER  INDUSTRY. 

The  sunflower,  as  a garden  plant,  has  been  known 
all  over  Russia  for  many  years,  but  only  in  certain 
districts  has  it  been  cultivated  on  a large  scale  as  an 
industry.  The  first  cultivation  of  sunflower  seed  for 
commercial  purposes  began,  says  the  United  States 
Consul  General,  at  St.  Petersburg,  in  1842,  in  the 
village  of  Alexeievka,  in  the  district  of  Berutchinsk, 
Government  of  Voronezh,  by  a farmer  who  was  the 
first  to  obtain  oil  from  the  seed.  This  farmer  soon 
found  many  followers,  and  the  village  of  Alexeievka 
soon  became  the  centre  of  the  new  industry.  The 
Government  of  Voronezh  is  even  now  the  chief 
district  in  European  Russia  for  the  growing  of  the 
sunflower.  Besides  the  district  of  Berutchinsk,  this 
plant  is  cultivated  on  a large  scale  in  the  districts  of 
Novokhoper.sk,  Ostrogoshk,  Bobroosk,  Valouisk  and 
Korotoiaks.  From  the  government  of  Voronezh  the 
cultivation  of  sunflowers  spread  to  the  adjacent 
governments  of  Tamboo  and  Saratov,  where  there 
are  large  fields  cultivated  with  this  plant,  particularly 
in  the  latter  government.  The  people  of  the  province 
of  the  Don  and  the  government  of  Simbersk  and 
Samara  are  more  or  less  engaged  in  this  trade,  in 
fact  in  the  entire  south-east  of  Russia  the  sunflower 
furnishes  a prominent  product  of  the  farm.  Two 
kinds  of  sunflower  are  grown  in  Russia— one 
with  small  seeds,  used  for  the  production  of 
oil,  and  the  other  with  larger  seeds,  con- 
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sumed  by  the  people  in  enormous  quantities  as 
dainties.  In  the  district  where  the  seed  is  cultivated 
on  a large  scale,  the  plant  has  been  continually  grown 
on  the  same  soil  for  many  years  in  succession,  thus 
producing  a special  disease  of  the  plant.  The 
sunflower  seed  is  used  principally  for  obtaining 

I sunflower  oil,  which,  owing  to  its  nutritious 
qualities,  purity,  and  agreeable  flavour,  has  super- 
seded all  other  vegetable  oils  in  many  parts  of  the 
country.  In  general,  the  cultivation  of  the  sun- 
flower in  Russia  is  considered  to  be  very  profitable. 
At  the  average  yield  of  1,350  lbs.  to  the  acre,  and 
at  the  average  price  of  fd.  a pound,  the  farmer  re- 
ceives an  income  of  about  an  acre,  and  this  income 
can  be  increased  in  those  districts  where  the  grower 
himself  is  engaged  in  producing  the  oil  from  the 
seed.  The  substance  remaining  from  the  oil  manu- 
facture, or  sunflower  cakes,  being  used  as  cattle  food, 
is  also  a valuable  product.  These  cakes,  however, 
have  a comparatively  small  demand  in  Russia,  but 
are  largely  exported  to  foreign  countries,  principally 
to  Germany  and  England.  The  Government  of 
Saratov,  for  instance,  exports  about  2,000,000  lbs.  of 
sunflower  cakes  to  different  countries,  where  a further 
quantity  of  oil  is  extracted  from  them  before  being 
used  for  cattle  food.  The  sunflower  shells  being 
used  for  heating  purposes,  form  an  article  of  trade  in 
several  districts.  The  seed  cups  are  not  wasted,  but 
are  used  as.  food  for  sheep.  The  peasants  in  the 
Government  of  Tambov  are  increasing  the  culti- 
vation of  the  sunflower  owing  to  the  following 
reasons.  There  is  a steadily  increasing  demand 
at  home  and  abroad  for  the  seed,  thns  mak- 
ing the  industry  a profitable  one,  especially 
as  Russia  is  the  chief  source  of  supply.  As 
above  mentioned,  the  sunflower  is  cultivated 
principally  for  the  oil.  If  the  cultivation  is  made 
with  care,  and  if  proper  precautions  are  taken  in 
drying,  cleaning,  and  pressing,  sunflower  oil  is  equal 
to  the  French  table  oil  in  colour,  flavour,  and  taste. 
At  first  sunflower  oil  did  not  meet  with  public  favour 
in  Russia,  but  later  on,  owing  to  its  good  qualities 
and  cheapness,  it  took  the  place  of  the  oil  of  poppy 
seed ; but  for  a long  time  hemp-seed  oil  competed 
with  it,  owing  to  the  fact  that  the  lower  classes,  who 
for  many  years  had  used  the  hemp  seed  oil  in  the 
preparation  of  various  dishes,  and  who  had  long 
learnt  to  relish  it,  were  not  disposed  to  give  it  up. 
Now,  however,  public  opinion  has  changed,  and 
sunflower  oil  is  preferred  by  the  masses  to  all  other 
table  oils  in  Russia.  The  process  of  oil-making  is  as 
follows.  The  seed  being  brought  to  the  oil  mill,  is 
thoroughly  cleaned  and  sorted.  They  are  passed 
under  millstones,  specially  prepared  for  the  purpose, 
in  order  to  release  the  seed  from  the  shells.  After 
this  the  seed  is  properly  dusted  and  put  under  a 
press,  and,  later  on,  into  a mixer,  where  the  seed 
is  turned  into  a compact  mass  very  much  like  paste, 
which  passes  into  vessels  heated  by  steam.  -From 
these  vessels  the  paste  is  taken  out  and  wrapped  in  a 
thin  web,  made  of  camel  hair,  and  put  under  a press, 


by  which  the  oil  is  squeezed  out  and  conducted  by 
pipes  into  tanks.  The  total  number  of  oil  mills  in 
Russia  was,  according  to  the  last  account,  104. 
From  this  number  85  were  applied  solely  to  obtaining 
sunflower  oil.  In  24  of  these  mills  steam  is  used, 
and  in  others  only  manual  power.  The  largest  mill 
is  at  Saratov,  and  it  produces  1,500,000  pounds  of 
oil  annually.  There  are  two  kinds  of  oil  obtained 
from  the  sunflower  seeds.  The  better  kind  is  sweet, 
and  more  expensive,  the  inferior  having  a bitter 
taste.  The  difference  in  the  price  of  these  two 
qualities  is  about  one  halfpenny  a pound.  The  oil 
remaining  from  the  oil  production  or  the  waste,  and 
not  used  as  food,  is  applied  exclusively  to  certain 
industries.  The  sunflower  stalks,  gathered  from  the 
fields,  and  dried  in  piles,  have  entirely  replaced  fire- 
wood ; in  fact,  these  stalks  are  preferred  even  to  pine- 
wood,  producing  a quick  and  hot-flame  fire.  About 
2,000  pounds  of  such  firewood  are  gathered  from  an 
acre  of  land,  thus  adding  a great  boon  to  a district 
where  wood  is  scarce.  Sunflower  shells  are  also  used 
for  heating  purposes,  not  only  in  private  houses,  but 
in  large  factories  as  well.  They  are  burned  in  ovens 
specially  prepared  for  their  consumption.  The  ashes 
of  the  sunflower  contain  a high  percentage  of 
potassium.  The  experiments  of  Hermbstedt  have 
proved  that  1,000  pounds  of  dried  stalks  yield  57-2 
pounds  of  ash;  and  from  1,000  pounds  of  ash  are 
obtained  349  pounds  of  the  best  potassium.  As  a 
food  for  cattle,  sunflower  cakes  are  looked  upon  as 
the  best  in  Russia ; they  are  considered  better  even 
than  hemp  or  rape  seed  cakes.  According  to 
chemical  analyses,  the  sunflower  cakes  from  the 
Government  of  Saratov  contain  : — Azotic  substances, 
42-31  per  cent.  ; oil,  14-7  per  cent.  ; and  ashes,  5-12 
per  cent.  The  dried  seed-cups,  if  ground,  are  used 
in  many  districts  as  food  for  cattle,  and  particularly 
for  sheep,  with  great  success. 


PALM  OIL. 

The  total  import  of  palm  oil  into  England  is  about 
50,000  tons,  valued  at  over  ^1,000,000,  but  it 
is  considered  that  this  is  an  exceedingly  small 
commerce  compared  to  what  might  be  the  case  were 
the  enormous  resources  fully,  or  even  moderately, 
utilised.  For  miles  along  the  west  coast  of  Africa, 
extending  between  Cape  Bianco  and  St.  Paul  di 
Loando,  there  are  vast  forests  of  palms,  the  oleagin- 
ous fruit  of  which  has,  for  centuries,  rotted  unused 
upon  the  ground.  The  oil  palm  forests  at  the  back 
of  the  coast  line  of  Cape  Palmas  and  Elmina  are  said 
to  be  practically  inexhaustible  ; and  so  also  in  the 
neighbourhood  of  Fernando  Po,  immense  tracts  are 
covered  with  the  trees. 

Lagos  furnishes  the  purest  oil  ; for  there  are  in 
commerce  regular  and  irregular  oils.  When  analysed, 
if  the  water  and  impurities  exceed  2 per  cent.,  an 
allowance  is  made  ; for  often  these  oils  contain  10  to 
15  per  cent,  of  water  and  impurities. 


4o8 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[Match  18,  1892. 


Palm  oil  is  eaten  as  butter  by  the  natives,  and  used 
for  anointing  their  bodies.  Here  it  is  used  in  the 


manufacture  of  soap  and  candles,  and  in  South 
Wales  in  the  preparation  of  tin  plates.  Its  non-dry  - 
ing  qualities  render  it  valuable  as  a preservative  of 
the  surface  of  the  heated  iron  sheet  from  oxidation 
until  the  moment  of  dipping  into  the  bath  of  melted 
tin,  the  sheets  being  rapidly  transferred  to  that  from 
the  hot  oil  bath,  which  consists  almost  entirely  of 
palm  oil. 

In  1871,  as  well  as  in  1880  and  1891,  the  imports 
of  palm  oil  into  the  United  Kingdom  exceeded 
1,000,000  hundredweight.  From  10,000  to  15,000 
tons  of  palm  oil  are  shipped  direct  from  Africa  to  the 
Continent.  The  price  of  the  oil  has  ranged  from 
35s.  per  cwt,,  in  1883,  to  23s.,  in  1890. 


Correspondence. 

+ 

INDIA  AND  THE  HYGIENE  CONGRESS. 

Sir  William  Moore  is  mistaken  as  to  the  author- 
ship of  the  paper  on  “Indian  Factory  Legislation,” 
read  at  the  Hygiene  Congress.  The  official  “ Reports 
of  the  Meetings  and  Discussions  ” show  that  the  only 
paper  on  the  subject  was  read  by  me,  and  that  Dr. 
Bahadhurji,  the  delegate  of  the  Bombay  Millowners’ 
Association,  merely  joined  in  the  discussion.  Dr. 
Bahadhurji  has  since  greatly  added  to  and  amplified 
his  remarks,  and  published  them  under  the  title  of 
“ Factory  Labour  in  Indian  Spinning  and  Weaving 
Mills : Paper  read  before  the  Congress  of  Hygiene 
and  Demography  ’’—rather  an  Oriental  way  of  pro- 
ceeding. Dr.  Bahadhurji’s  statements  in  this  publi- 
cation, and  in  letters  to  the  Press,  have  been  contra- 
dicted and  disproved  seriatim  by  Mr.  N.  M. 
Lockhanday,  President  of  the  Bombay  Mill  Hands’ 
Association,  who  was  appointed  Local  Member  of 
the  India  Factory  Commission  of  1890  for  the  Presi- 
dency of  Bombay.  The  value  of  Mr.  Lokhanday’s 
judgment  upon  the  discussion  between  Dr.  Baha- 
dhurji and  myself  is  evidenced  from  the  way  his 
appointment  was  alluded  to  in  a leading  article 
of  the  Bombay  Gazette , where  it  was  stated 
that  “Mr.  Lokhanday,  though  no  longer  con- 
nected with  the  mills,  was  for  some  years  an 
operative,  and  he  has  since  been  in  constant  con- 
tact with  the  mill-hands.  It  is  easy  enough  to  call 
him  a professional  agitator,  but  he  stands  alone  as 
an  educated  man  able  to  give  expression,  from 
his  personal  knowledge,  to  the  facts  of  mill  life, 
and  to  the  wishes  of  the  mill  operatives.”  In  his 
series  of  articles  on  the  subject,  which  appeared  in 
the  Din  Bandhu  between  October  25th  and  Decem- 
ber 20th,  1891,  Mr.  Lokhanday  endorsed  my  state- 
ments. This  is  not  surprising,  as  they  were  taken 
from  Blue-books  and  other  official  publications,  con. 
taining  the  reports  of  experienced  and  trained  factory 
inspectors,  sent  out  from  England  to  inspect  and 


report  upon  Indian  factories,  and  the  evidence  given 
before  various  Factory  Commissioners  in  India  by 
medical  men,  mill  managers,  and  operatives,  whose 
evidence  has  never  been  publicly  challenged  or  con- 
troverted. Dr.  Bahadhurji  has  been  in  no  way 
officially  or  in  his  private  practice  connected  with  the 
mills.  His  knowledge  of  them  is  recent,  and  was 
gained  in  a few  flying  visits,  in  order  to  represent  the  I 
Bombay  mill-owning  interest  before  the  Congress,  i 
and  his  statements  are  referred  to  by  the  acknowledged 
expert,  Mr.  Lokhanday,  as  “a  patchwork  of  mis-  ! 
statements  and  contradictions.” 

Holt  S.  Hallett. 

1,  Chilworth-street,  W. 


Obituary. 

♦ 

Dr.  Tidy.— Charles  Meymott  Tidy,  M.B.,  the  1 
eminent  chemist  and  analyst,  died  on  Tuesday  night,  } 
15th  inst.  He  was  a son  of  the  late  William  h 
Callender  Tidy,  M.D.,  of  Hackney,  and  for  a short  ^ 
time  continued  his  father’s  practice  at  that  place.  ; 
He  became  a member  of  the  Royal  College  of  j: 
Surgeons  in  1864,  and  took  his  M.B.  degree  in  1866.  I 
Shortly  afterwards  he  was  appointed  joint  lecturer  on  L 
chemistry  with  the  late  Dr.  Letheby,  at  the  London  k 
Hospital,  and  subsequently  he  became  Professor  I 
of  Chemistry  and  of  Medical  Jurisprudence  and  I 
Public  Health  at  the  same  hospital.  He  was,  at  the  L 
time  of  his  death,  Official  Analyst  to  the  Home-office  | 
and  Medical  Officer  of  Health  for  Islington.  Dr. 
Tidy  was  a member  of  the  Society  of  Arts.  H.  I 
delivered  a course  of  Cantor  Lectures  on  the  I 
“Practical  Application  of  Optics  to  the  Arts  and  I 
Manufactures  and  to  Medicine,”  in  November  and  | 
December,  1873  ; and  on  April  14th,  1886,  he  read  | 
his  elaborate  paper  on  “ The  Treatment  of  Sewage,” 
which  was  discussed  at  three  adjourned  meetings,  j 
viz.,  on  May  5th,  and  December  1st,  and  15th, 
1886.  In  1889,  the  Swiney  Prize  was  awarded  to  Dr. 
Tidy  for  his  work,  entitled  “ Legal  Medicine.”  In 
1872,  he,  in  conjunction  with  Dr.  Woodman,  read  a ; 
paper  before  the  Royal  Society,  on  “Ammonia  in 
the  Urine  in  Health  and  Disease.”  He  published,  in 
1878,  a “ Handbook  of  Modern  Chemistry,”  a second 
edition  of  which  appeared  in  1887.  Dr.  Tidy  was 
called  to  the  Bar  at  Lincoln’ s-inn  a few  years  ago, 
and  he  held  the  office  of  Reader  of  Medical  Juris- 
prudence to  the  Inns  of  Court. 


General  Notes. 


Durability  of  Modern  Pigments.— It  is  to  be 
regretted  that  a sentence  commenting  adversely  upon 
a painting  medium  sold  by  a particular  manufacturer, 
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should  have  been  allowed  to  appear  in  a letter, 
printed  on  page  387  of  last  week’s  Journal . Messrs. 
Charles  Roberson  & Co.,  the  manufacturers  of  the 
medium,  has  complained  to  the  Secretary  of  the 
criticism  in  question.  Under  these  circumstances,  it 
seems  only  fair  that  an  opportunity  should  be  given  for 
the  defence  of  the  article  which  has  been  attacked. 
Messrs.  Roberson  refer  to  a note  which  appeared  in 
the  Athenceum  of  July  21st,  1866,  in  which  the  late 
Mr.  E.  M.  Ward,  R.  A.,  stated  that  the  whites  in  his 
well-known  picture  of  the  South  Sea  Bubble,  painted 
20  years  before  with  Roberson’s  medium,  were  at  that 
time  as  pure  and  as  brilliant  in  its  character  as  on  the 
day  the  picture  was  painted.  This  picture  is  now  in 
the  National  Gallery,  Trafalgar  - square,  so  that 
persons  interested  in  the  subject  can  judge  for  them- 
selves whether  there  has  been  any  degradation  of  the 
original  brilliancy.  Messrs.  Roberson  further  state 
that  as  this  medium  has  been  extensively  employed 
as  a vehicle  in  oil  painting  for  more  than  fifty  years, 
any  number  of  examples  of  its  durability  may  be 
referred  to. 

Receipts  of  Paris  Theatres  in  1891. — Ac- 
cording to  a report  in  the  last  number  of  the  Bulletin 
de  Statistique  et  de  Legislation  Comparee , the  gross 
receipts  of  all  the  places  of  entertainment  in  Paris 
in  1891  amounted  to  .£943,986,  as  compared  with 
.£920,536  in  1890,  and  ,£1,285,556  in  1889.  It 
should,  however,  be  remembered  that  the  latter  was 
the  Paris  Exhibition  year,  when  the  receipts  of  the 
various  places  of  amusement  would  naturally  exceed 
those  of  an  average  year.  During  last  year  the 
largest  amount  realised  by  any  of  the  places  of 
entertainment  in  Paris  was  £122,738 — taken  at  the 
Opera-house,  a building  capable  of  holding  2,200 
persons.  The  next  in  order  of  importance  was  the 
Comedie  Fran9aise  with  £79,140;  and  after  it  came 
the  Opera  Comique  with  £70,523  ; the  Hippodrome 
with£63,295 ; the  Theatre  des  Varietes  with  £45,320 ; 
and  the  Bouffes  Parisiens  with  £45,222.  At  the 
Nouveau  Cirque  £37,100  were  taken;  at  the  Cirque 
Franconi,  £29,972 ; and  at  the  Folies  Bergere, 
£28,850. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  Eight  o’clock  : — 

March  23.— Gilbert  R.  Redgrave,  “Manu- 
facture and  Industrial  Application  of  Flexible 
Tubing.”  Sir  Frederick  Bramwell,  Bart., 
D.C.L.,  F.R.S.,  Deputy  Chairman  of  the  Council, 
will  preside. 

March  30.— Ewing  Matheson,  “ Foreign  Ex- 
change.” 

April  6. — Robert  S.  McCormick,  Resident 
Commissioner  for  Great  Britain  from  the  World’s 
Columbian  Exposition,  “The  Future  Trade  Relations 
of  Great  Britain  and  the  United  States.” 
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April  13. — Prof.  Robert  Wallace,  “ Egyptian 
Agriculture.” 

Papers,  the  dates  of  reading  of  which  are  not 
yet  fixed : — 

“The  Fisheries  Department:  its  Position  and 
Prospects.”  By  J.  W.  Willis  Bund. 

“The  Congo  State.”  By  Captain  V.  Lovett 
Cameron,  R.N.,  C.B. 

“Colour  Blindness.”  By  Captain  W.  de  W. 
Abney,  C.B.,  F.R.S. 

“ Uses  and  Applications  of  Aluminium.”  ByG.  L. 
Addenbrooke. 


Foreign  and  Colonial  Section. 

Tuesdays,  at  Half-past  Four  or  Eight 
o’clock  ; due  notice  of  the  hour  will  be 
given  : — 

April  5.— The  Rev.  John  McLean,  D.D.,. 
“ The  Red  and  White  Races  in  Manitoba  and  the 
North-West.”  The  paper  will  be  illustrated  by  lantern 
slides,  and  a collection  of  Blackfoot  and  Sioux  Indian 
articles.  8 p.m. 

April  26.— Sir  Edward  Braddon,  K.C.M.G., 
“Australasia  : its  Progress  and  Resources.”  8 p.m. 

May  24. — Colonel  Howard  Vincent,  C.B., 
M.P.,  “The  Extension  of  Colonial  Trade.”  8 p.m. 


Indian  Section. 

Thursday  afternoons,  at  4.30  p.m.  : — 

March  24. — G.  H.  M.  Batten,  formerly  of  the- 
Bengal  Civil  Service,  “The  Opium  Question.”  Sir 
John  Strachey,  G.C.S.I.,  C.I.E.,  will  preside. 

April  7. — Dr.  J.  Augustus  Voelcker,  “ The 
Agricultural  Needs  of  India.” 

April  28.— Sir  William  Wedderburn,  Bart., 
“Reorganisation  of  Agricultural  Credit  in  India.” 

May  19. — Jervoise  Athelstane  Baines,. 
I.C.S.,  Chief  Census  Commissioner  for  India,  “ The 
Indian  Census  of  1891.”  Sir  Charles  Bernard> 
K.C.S.I.,  will  preside. 

Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

March  29. — E.  Roscoe  Mullins,  “The Deco- 
rative Uses  of  Sculpture.”  Alfred  Gilbert, 
A.R.  A.,  will  preside. 

April  12.  — C.  Purdon  Clarke,  C.I.E., 
“ English  Brocades  and  Figured  Silks.”  The  Lord 
Masham  will  preside. 

May  17.— George  J.  Robinson,  “Decorative 
Plaster  Work”  (II.).  J.  Hungerford  Pollen 
will  preside. 

May  31.— William  De  Morgan,  “ Lustre 
Ware.” 
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Cantor  Lectures. 

Monday  evenings,  at  Eight  o’clock  : — 

Prof.  William  Robinson,  M.E.,  Assoc- 
M.Inst.C.E.,  “The  Uses  of  Petroleum  in 
Prime  Movers.”  Four  Lectures. 

Lecture  IV. — March  2 1 . — Oil  Fuel  and  Gaseous 
Fuel  for  Steam-boilers. — Safe  heavy  oils  available — 
Different  methods  of  burning  oils — Injector- burners 
— Evaporative  power  of  oil  fuel. — Advantages  and 
disadvantages  of  liquid  fuel  on  steamships — Trans- 
port and  storage  of  petroleum — Other  uses  of  petro- 
leum for  power  purposes. 

Bennett  H.  Brough,  Assoc. R.S.M.,  F.G.S., 
“ Mine  Surveying.”  Three  Lectures. 

Lecture  I. — March  28. — Introductory. — Nature 
of  mineral  deposits,  and  the  modifications  of  the 
methods  of  surveying  required  in  different  mines — 
Accidents  due  to  inaccurate  surveying — Historical 
sketch — The  oldest  mine  plan — The  divining  rod — 
The  use  of  the  magnetic  needle  in  mapping  deposits 
of  iron  ore. 

Lecture  II. — April  4. — Surveying. — The  com- 
pass— Ancient  forms  of  compass — Various  forms  of 
miner’s  dials  and  theodolites — Use  of  aluminium 
for  mine-surveying  instruments — Supply  of  light  for 
reading  the  verniers  underground. 

Lecture  III. — April  1 1 . — Levelling.  — The 
level  and  staff  for  underground  use — Applications  of 
levelling  in  mining  operations — The  Carrara  marble 
railway — Aerial  wure  ropeways — Hydraulic  mining 
ditches — The  St.  Gothard,  Mont  Cenis,  and  Croton 
aqueduct  tunnels — The  Ernst-August  adit-level — 
Mapping  bore-holes. 

Dr.  Percy  Frankland,  F.C.S.,  “ Recent 
Contributions  to  the  Chemistry  and  Bacteri- 
ology of  the  Fermentation  Industries.” 
Four  Lectures. 

May  2,  9,  16,  23. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  March  21... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.ra.  (Cantor  Lecture.)  Prof. 
'William  Robinson,  “The  Uses  of  Petroleum  in 
Prime  Movers.”  (Lecture  IV.) 

British  Architects,  9,  Conduit-street,  "VV.,  8 p.m. 
Prof.  Aitchison,  “ Byzantine  Art.” 

Medical,  n,  Chandos-street,  W.,  8J  p.m. 

Victoria  Institute,  ia,  Adelphi-terrace,  W.C.,  8 p.m. 
Dr.  Phene,  “ Certain  Traditions  in  Heathen 
Mythology.” 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m. 
Dr.  Klein,  “Bacteria,  their  Nature  and  Func- 
tions.” 

Tuesday,  March  22... Camera  Club  (at  the  House  of  the 
Society  of  Arts),  3 p.m.  Annual  Conference. 


Opening  Address  by  the  President ; reading  of 
papers  and  discussion.  8 p.m.  Confereuce  con- 
tinued. Demonstration  of  Electric  Light  Photo- 
graphs, by  Mr.  Van  der  Weyde. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Prof.  Victor  Horsley,  “The  Brain.”  (Lecture  X.) 

Medical  and  Chirurgical,  20,  Hanover-square,  W., 
8J  p.m. 

Civil  Engineers,  25,  Great  George  - street,  S.W., 
8 p.m.  Mr.  Alex.  R.  Binnie,  “Mean  or  Average 
Annual  Rainfall,  and  the  Fluctuations  to  which  it 
is  Subject.” 

Photographic,  5 A,  Pall-mall  East,  S.W.,  8 p.m. 

Anthropological,  3,  Hanover-square,  W.,  8£  p.m. 
Mr.  J.  Theodore  Bent,  “The  Archaeology  of 
Zimbabwe  Ruins.” 

Wednesday,  March  23. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W^C.,  8 p.m.  Mr.  Gilbert  R.  Redgrave, 
“ Manufacture  and  Industrial  Application  of  Flex- 
ible Tubing.” 

Camera  Club  (at  the  House  of  the  Society  of 
Arts),  3 p.m.  Conference.  Reading  of  Papers, 
and  Discussion  (continued). 

Geological,  Burlington-house,  W.,  8 p.m. 

Royal  Society  of  Literature,  20,  Hanover-square, 
W.,  8 p.m.  Dr.  R.  A.  Douglas  Lithgow,  “ Anglo- 
Saxon  Alliterative  Poetry.” 

Thursday,  March  24..  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  42  p.m.  (Indian  Section.)  Mr. 
G.  H.  M.  Batten,  “ The  Opium  Question.” 

Camera  Club  (at  the  House  of  the  Society  of 
Arts),  8 p.m.  Lantern  Slide  Exhibition. 

Royal,  Burlington-house,  W.,  4^  p.m. 

Antiquaries,  Burlington-house,  \V.,  8J  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  6 p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Dr.  B.  A.  Whitelegge,  “ Epidemic  Waves.” 
(Lecture  I.) 

Electrical  Engineers,  25,  Great  George-street,  S.W., 
8 p.m. 

Friday,  March  25  ...  United  Service  Inst.,  Banqueting- 
house,  Whitehall,  S.W.,  3 p.m.  Colonel  T.  B. 
Shaw-Hellier,  “ The  Organisation  of  Military 
Bands,  and  on  Military  Music.”  The  lecture  will 
be  illustrated  by  the  Kneller-hall  Band. 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Wekkly  Meeting,  9 p.m.  Dr.  John  Evans,  “ Posy 
Rings.” 

Civil  Engineers,  25,  Great  George-street,  S.W., 
72  p.m.  (Students’  Meeting.)  Mr.  G.  Lambert 
Gibson,  “ The  Seafield  Dock  and  the  Kirckaldy 
and  District  Railway.” 

Clinical,  20,  Hanover-square,  W.,  8J  p.m. 

Physical,  Science  Schools,  South  Kensington,  S.W., 

5 p.m.  1.  Prof.  Herroun,  “ The  Electro-motive 
Forces  of  Gold  and  Platinum  Cells.”  2.  Mr.  E. 
S.  Bruce,  “A  New  Instrument  for  showing  the 
Effects  of  Persistence  of  Vision.”  3.  Mr.  R.  W. 
Paul,  “ Some  Electrical  Instruments.” 

Saturday,  March  26... Saturday  Lecture  Society,  Lecture 
Theatre,  South  Kensington  Museum,  S.W.,  3 p.m. 
Prof.  J.  Norman  Lockyer,  “ Astronomy  and 
Mythology  of  the  Ancient  Egyptians.”  Lecture  I. 

Botanic,  Inner  Circle,  Regent’ s-park,  N,W.,  2 p.m. 
First  Spring  Exhibition. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Dr.  J.  F.  Bridge,  “Dramatic  Music  from  Shaks- 
pere  to  Dryden.” 


The  Telegraphic  Address  of  the  Society  of  Arts , 
and  of  the  Royal  Commission  for  the  Chicago 
Exhibition , is  “ Praxiteles , London .” 
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Notices. 


CANTOR  LECTURES. 

The  fourth  and  last  lecture  of  the  course  on 
“The  Uses  of  Petroleum  in  Prime  Movers” 
was  delivered  by  Prof.  WILLIAM  ROBINSON, 
M.E.,  Assoc.  M.Inst.C.E.,  on  Monday  even- 
ing-, 2 1st  inst. 

On  the  motion  of  the  Chairman  (Mr.  W.  H. 
Preece,  F.R.S.),  the  thanks  of  the  meeting 
were  voted  to  the  lecturer  for  his  valuable 
course  of  lectures. 

The  lectures  will  be  printed  in  the  Journal 
during  the  summer  recess. 


Chicago  Exhibition,  1898. 
+ 

MEETING  OF  THE  ROYAL 
COMMISSION. 

A meeting  of  the  Royal  Commission  was 
held  on  Wednesday,  23rd  inst.  Present : — 
Sir  Frederick  Bramwell,  Bart.,  D.C.L.,  F.R.S., 
Deputy-Chairman  qf  the  Commission,  in  the 
chair;  Sir  George  Birdwood,  K.C.I.E.,  C.S.T, 
LL.D.,  M.D.,  Sir  Frederiok  Abel,  K:C.B., 
F.R.S.,  Sir  Edward  Birkbeck,  Bart.,  M.P., 
Michael  Carteighe,  R.  Brudenell  Carter, 
.F.R.C.S.,  B.  Francis  Cobb,  Professor 
James  Dewar,  M.A.,  F.R.S.,  Major-General 

J.  F.  D.  Donnelly.  C.B.,  James  Dredge, 
Francis  Elgar,  LL.D.,  Sir  Douglas  Galton, 

K. C.B  , D.C.L.,  F.R.S.,  Alexander  B.  W. 
Kennedy,  F.R.S.,  Charles  Malcolm  Kennedy, 
C.B.,  John  Biddulph  Martin,  Professor 
William  Chandler  Roberts  - Austen,  C.B., 
F.R.S.-,  Sir  Owen  Roberts,  M.A.,  F.S.A., 
with  Sir  Henry  Trueman  Wood,  M.A.,  as 
secretary. 
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VIEW  OF  EXHIBITION  GROUNDS . 

With  this  week’s  number  of  the  Journal 
there  is  issued  a bird’s-eye  view  of  the  Chicago 
Exhibition  grounds,  showing  the  general 
arrangement  of  the  buildings,  and  the  appear- 
ance of  Jackson-park  when  viewed  from  the 
lake.  Some  of  the  details  are,  of  course,  sub- 
ject to  alteration,  but  no  changes  will  now  be 
made  in  the  character  of  the  principal- 
buildings. 


REPRESENTA  TION  OF  VICTORIA . 

Lieut.  - General  Sir  Andrew  Clarke,  the 
Acting  Agent  - General  for  Victoria,  has 
informed  the  Royal  Commission  that  it  is 
the  intention  of  the  Victorian  Government  to 
take  part  in  the  Chicago  Exhibition.  The 
appointment  of  a Commission  is  now  under 
consideration;  in  the  meantime,  the  Govern- 
ment has  expressed  its  willingness  to  provide 
a sum  of  £15,000,  provided  the  exhibitors  will 
contribute  ,£5,000  to  a total^expenditure  no 
exceeding  £20,000. 


APPLICATIONS  FOR  SPACE  IN 
THE  BRITISH  SECTION. 

Intending  exhibitors  are  reminded  that 
applications  for  space  must  be  made  imme- 
diately, as  the  allotment  of  space  is  now 
proceeding.  Most  of  the  available  space  is 
now  occupied,  and  no  time  should  therefore 
be  lost  by  manufacturers  desiring  to  be  repre- 
sented. 

All  applications  must  be  made  upon  forms 
to  be  obtained  from  the  Secretary  of  the  Com- 
mission at  their  offices,  Society  of  Arts,  John- 
street,  Adelphi,  London,  W.C.  They  must 
be  sent  in,  properly  filled  up,  and  addressed 
to  the  Secretary,  as  above. 


Proceedings  of  the  Society. 

i . ♦ 

FOREIGN  6s  COLONIAL  SECTION. 

Tuesday,  March  15,  1892:  Clements  R. 
Markham,  C.B.,  F.R.S. , in  the  chair. 

The  paper  read  was— 

PERU:  ITS  COMMERCE  AND 

RESOURCES. 

By  F.  A.  Pezet. 

The  history  of  Peru  is  a subject  which  has 
more  than  once  been  brought  before  the 
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English-speaking- world  by  authorised  persons. 
Everybody  at  this  advanced  age  knows  per- 
fectly well  how  Peru  was  discovered  and  con- 
quered by  the  Spaniards,  and  how,  after 
nearly  three  centuries  of  oppression,  the 
country  threw  off  the  Spanish  yoke,  and 
established  itself  as  an  independent  republic. 
In  the  brief  space  of  time  which  I have  at 
my  command,  I will  not  tire  you  with  remi- 
niscences of  an  historical  nature  ; my  object  in 
appearing  before  you  here  to-day  is,  to  try  and 
interest  you  on  behalf  of  my  country.  I come 
to  you  not  as  a Peruvian,  to  praise  or  advertise 
Peru,  but  as  a friend  of  England  and  English- 
men ; to  prove  that  Peru  is  really  what  the 
many  and  learned  historians,  geographers, 
travellers,  and  writers  in  general  have  repre- 
sented it  to  be — a country  of  great  natural 
resources,  with  every  possible  condition  to 
attain  a commanding  position  amongst  the 
nations  of  the  world. 

On  the  past  riches  of  Peru  I need  not  detain 
you.  Guano  and  nitrate;  these  two  words 
speak  volumes*  and  can  be  considered  as 
synonyms  of  wealth.  I want  to  bring  you 
to  realise  the  present  condition  of  the  country, 
and  its  prospects  for  the  future.  Here  we 
have  a large  country  covering  a surface  of 
about  500,000  square  miles,  with  a scanty  and 
scattered  population  of  3,000,000  inhabitants. 
The  last  official  census  of  Peru  was  made  in 
1876,  and  the  returns  showed  a population  of 
2,699,945  inhabitants.  But  this  figure  is  below 
the  real  number,  as  it  has  been  ascertained 
that  the  Census  Commission  did  not  take  into 
account  the  savage  and  semi-savage  tribes  of 
the  mountain  regions,  and  that,  in  some 
places  of  the  interior,  their  work  was  very 
difficult  through  the  ignorance  of  the  people 
respecting  the  formation  of  the  census,  it 
being  generally  believed  that  the  information 
required  was  for  the  purposes  of  taxation, 
a thing  which  the  Indian  greatly  dreads. 
Although  it  is  very  difficult,  if  not  impossible, 
to  make  a correct  statement  as  to  the  un- 
civilised population  of  Peru,  yet  I consider 
that  350,000  would  not  be  an  exaggerated 
figure.  Making  allowances  for  the  natural 
increase  since  1876,  and  also  for  the  decrease 
in  consequence  of  the  war  with  Chile,  I will 
put  down  the  absolute  population  of  Peru 
to-day  at  about  3,000,000  inhabitants. 

The  aboriginal  or  Indian  race  which  popu- 
lated the  country,  to  the  extent  of  some 
12,000,000  souls,  when  the  Spaniards  con- 
quered Peru,  still  holds  its  own,  although  it 
has  to  a great  extent  degenerated  through  the 


miseries  which,  during  centuries,  it  endured 
at  the  hands  of  its  conquerors.  The  Indian 
race  represents  to-day  about  57  per  cent,  of 
the  entire  population.  In  the  interior  of  Pern 
it  has  kept  in  many  places  quite  pure,  not 
having  mixed  with  any  of  the  other  races 
which  have  been  brought  into  the  country. 
There  are  tribes  existing  to-day  with  the  old 
Incasic  Indian  features  and  characteristics 
quite  distinct,  and  among  these  people  there 
is  a great  and  natural  intellect.  The  other 
great  race  is  the  European  or  white,  imported 
from  Spain  at  the  time  of  the  conquest,  and 
which  has  been  ever  on  the  increase  since 
then.  It  represents  to-day  about  20  per  cent, 
of  the  population,  and  is  spread  over  the 
whole  country  in  general,  but  specially  on  the 
coast. 

As  the  Peruvian  Indian  was  made  to  slave 
at  the  mines  for  his  Spanish  master,  the 
Spaniards  had  to  introduce  Africans  into  Peru 
in  order  to  till  the  ground  and  work  on  the 
cotton  and  sugar  estates  along  the  coast,  and 
thus  it  was  that  the  black  race  was  brought  into 
the  country.  Slavery  having  been  abolished 
in  Peru,  in  1854,  no  more  Africans  have  since 
come  into  the  country,  so  the  race  has  confined 
itself  to  some  of  the  agricultural  districts,  and 
is  now  rapidly  dying  out.  In  its  place  there  are 
the  “ mestizo  ” and  “ zambo  ” cross-breeds  of 
blacks  with  whites  and  with  Indians.  The 
cross-breed  of  whites  with  Indians  has  pro- 
duced the  “ cholo  M race,  which  of  all  the 
castes  is  to-day  the  most  numerous.  These 
mixed  races  represent  about  23  percent,  of  the 
entire  population,  together  with  some  50,000 
Chinese  imported  into  the  country  since  1854, 
as  agricultural  labourers.  The  greater  part  of 
these  have  settled  for  good,  and  not  a few  of 
them  have  embraced  the  Christian  faith  and 
married  with  Indians,  Cholas,  Zambas,  Mes- 
tizas,  blacks  and  whites,  thereby  forming  a 
diversity  of  new  castes. 

This  immense  country  contains  rich  agri- 
cultural and  pastoral  lands,  abundant  mining 
wealth,  vast  petroleum  fields,  virgin  forests, 
with  every  description  and  variety  of  timber. 
Its  climate  is  as  good  as  its  soil  is  luxuriant. 

The  arid  coast,  the  mountain  ranges,  and 
the  fertile  plains  of  the  east  have  each  a 
different  climate,  and  in  each  region  the  Euro- 
pean can  find  the  temperature  of  his  choice. 
The  heat  is  never  too  excessive  or  lasting,  and 
the  cold  can  always  be  more  or  less  avoided. 
The  reports  of  the  different  Commissions  which 
within  the  last  two  years  have  visited  Peru, 
agree  all  on  one  point,  and  that  is  that  the 
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country  is  admirably  suited  for  European 
immigration  on  a large  scale. 

And  here  I come  to  the  first  and  most  im- 
portant question  for  the  development  of  Peru — 
immigration.  Peru  requires,  and  must  have, 
not  only  skilled  labour,  but,  above  all,  agri- 
cultural labourers.  If  the  wealth  of  the 
country  is  to  be  turned  to  account,  capitalists 
must  make  up  their  minds  that  their  first  step 
must  be  towards  promoting  an  emigration 
current  into  Peru. 

I do  not  intend  to  say  that  Peru  in  prefer- 
ence to  any  other  country  should  be  favoured 
by  European  emigration,  no ; but  what  I do 
insist  upon  is  that  Peru,  on  account  of  its  great 
natural  wealth,  and  its  climate,  offers  a greater 
inducement  to  European  settlers  than  perhaps 
any  other  South  American  country.  In  order 
to  have  an  exact  idea  as  to  this,  I will  beg  you 
to  follow  me  on  the  map  of  Peru  (kindly  lent 
by  the  Peruvian  Corporation,  Limited).  As 
you  can  see,  Peru  is  situated  between  parallels 
30  and  ip°  S.  latitude,  and  between  68°  and 
8i°,  20'  45"  W.  longitude.  The  exact  boundary 
lines  of  Peru  are  not  yet  thoroughly  defined, 
and  this  question  is  still  the  subject  of  inter- 
national controversy,  although  the  various 
Governments  of  the  neighbouring  States,  as 
likewise  that  of  Peru,  are  all  agreed  upon  the 
necessity  of  arriving  at  a final  settlement. 

The  country  is  divided  into  five  distinct 
zones,  which  are  formed  by  the  two  Cordilleras 
or  chain  of  mountains  nearly  parallel  to  each 
other  which  traverse  Peru  from  south  to  north. 
The  coast,  called  la  costa , is  the  zone  which 
lies  between  the  western  chain,  called  Cor- 
dillera de  la  Costa,  and  the  Pacific  ocean  ; it  is 
formed  by  an  inclined  plane  from  30  to  60 
miles  in  breadth,  composed  chiefly  of  sandy 
deserts,  nearly  destitute  of  vegetation,  with 
several  valleys,  through  which  small  streams 
run  into  the  Pacific,  affording  the  means  of 
irrigation,  as,  on  these  sandy  plains — in  fact, 
over  all  this  zone — it  seldom  rains. 

La  Sierra,  or  second  zone,  is  the  country 
which  lies  at  a height  of  from  4,500  to  9,000 
feet  above  the  level  of  the  sea.  It  commences 
on  the  western  slope  of  the  coast  range,  and 
also  comprises  all  the  country  between  both 
great  chains.  Its  width  varies  from  60  to  120 
miles.  The  chief  characteristic  of  this  zone  is 
its  temperate  climate.  Rain  falls  in  great 
abundance  during  six  months  of  the  year — 
from  October  to  April — but,  notwithstanding 
this,  the  seasons,  summer  and  winter,  are  the 
same  as  on  the  coast,  with  this  difference,  that 
the  little  rain  and  mist  characteristic  of  the 
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coast  is  only  to  be  seen  between  May  and 
September. 

La  Puna  is  the  name  given  to  the  third  zone, 
which  many  geographers  consider  part  of  the 
Sierra.  The  Puna  is  virtually  the  high  table- 
lands or  plateaus  of  the  Andes,  at  a height 
of  from  10,000  to  14,000  feet  above  sea  level. 
Lake  Titicaca,  situated  at  13,000  feet  above 
the  level  of  the  sea,  is  one  of  the  character- 
istics of  this  zone. 

Cordillera  is  the  zone  formed  by  the  moun- 
tain peaks  of  the  Andes.  It  is  perpetually 
covered  by  snow,  but  has  patches  here  and 
there,  where  a kind  of  pasture  grows,  on  which 
the  vicunas  and  alpacas  feed.  Both  the  Cor- 
dillera and  La  Puna  might  well  be  comprised 
in  the  Sierra ; but,  as  Professor  Raymondi, 
Peru’s  great  geographer  and  traveller,  sets 
them  up  as  distinct  and  separate  zones,  I 
have  thought  it  wise  to  follow  his  plan. 

La  Montana,  or  Region  de  los  Bosques — 
“ Forest  Region  ” — is  all  the  country  which, 
commencing  on  the  eastern  slope  of  the  Cor- 
dillera, extends  far  away  eastwards  to  the 
banks  of  the  great  rivers  Amazon,  Ucayali, 
Maranon,  Pancartambo,  Madera,  and  beyond 
them  into  Brazil.  Each  of  these  zones  having 
special  characteristics,  it  is  easy  to  see  that  they 
must  have  great  diversity  of  climate,  and  that 
their  resources  in  the  vegetable,  mineral,  and 
animal  kingdoms  must  be  as  varied  as  they 
are  profuse. 

As  already  mentioned,  in  the  Costa  it  seldom 
rains,  specially  in  the  northern  extremity  in 
the  Department  of  Piura.  The  explanation  of 
this  phenomenon  appears  to  be  that  the  pre- 
vailing easterly  winds,  supposed  to  be  a con- 
tinuation of  the  south-east  trade-winds,  blow- 
ing across  the  continent,  bring  the  clouds  to 
the  higher  ranges  of  the  Andes,  by  which  they 
are  broken,  and  the  rain  falls  before  reaching 
the  coast.  In  Lima,  the  thermometer  has 
never  been  seen  below  6o°  at  noon,  and  very 
seldom  above  8o°.  The  coolness  that  per- 
vades the  coast  of  this  tropical  region  can  be 
attributable  to  its  snow-capped  mountains,  but 
is  rather  the  effect  of  a thick  mist  called 
ganlay  which  covers,  at  times,  the  disc  of  the 
sun,  and  is  partly  owing  to  a cold  current  that 
flows  northward  from  the  Straits  of  Magellan 
to  Cape  Parinas.  The  difference  between  the 
ordinary  temperature  of  the  ocean  in  these 
latitudes,  and  that  of  the  currents,  is,  accord- 
ing to  Humboldt,  at  least  90.  In  all  this  zone 
the  sun  is  scarcely  ever  hidden  by  clouds  for  a 
day  throughout  the  whole  year,  and  the  cool 
I south-east  breezes  temper  the  heat  of  the  sun 
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to  such  an  extent  as  to  make  this  region  most 
habitable  to  Europeans. 

The  high  plateaus  of  the  Andes  ar.d  the 
whole  of  the  region  which  constitutes  the 
Sierra  contain,  according  to  various  travellers, 
among  the  most  salubrious  spots  in  the  globe. 
The  clearness  of  the  sky  and  the  purity  of  the 
air  has  made  the  Peruvian  Sierra  the  great 
health  resort  of  the  Southern  Continent. 

The  Montana  has  two  distinct  seasons — the 
dry  season,  from  May  to  October,  and  the 
rainy  season,  from  November  to  April.  During 
the  dry  season,  the  heat  is  greater  than  in  any 
other  part  of  Peru.  The  mean  annual  tem- 
perature of  the  Amazon  valley,  from  Manaos 
to  Tabatinga,  is  8o°.  Moyobamba,  which 
stands  2,700  feet  above  the  sea,  has  a mean 
annual  temperature  of  770.  Chachapoyas, 
situated  7,600  feet  above  the  sea-level,  has  a 
temperature  ranging  from  40°  to  70°.  Although 
the  Montana  is  traversed  by  a great  many 
rivers,  anti  the  greater  part  of  its  virgin  woods 
have  not  been  explored,  still  the  climate  has 
been  most  favourable  to  the  foreigners  who 
have  settled  there  and  travelled  through  this 
region.  The  few  cases  of  malaria  and  such 
fevers  as  are  always  associated  with  rivers, 
swampy  forests,  and  uncultivated  lands  being 
almost  confined  to  the  smaller  rivers,  and 
quite  rare  on  the  banks  of  the  Amazon, 
Maranon,  Perene,  Ucayali,  and  Palcazu. 

Taking  the  country  at  large,  it  cannot  be 
said  to  be  unhealthy,  it  being  a well-known 
fact  that  the  great  epidemics  have  never 
caused  the  number  of  victims  in  Peru  as  they 
have  elsewhere.  Cholera  has  never  appeared 
in  Peru,  though  it  has  raged  very  severely  in 
the  neighbouring  countries.  Yellow  fever,  that 
great  scourge  of  nearly  every  tropical  climate, 
has  paid  Peru  few  and  far-between  visits,  but 
even  then  its  number  of  victims  compares 
favourably  with  those  of  other  countries  ; and, 
what  is  more  important,  its  last  visitation,  in 
1881,  was  of  small  duration,  and  compared 
even  more  favourably  with  1868  than  that 
year’s  did  with  the  great  plague  of  1854. 

In  some  of  the  valleys  there  is,  to  a great 
extent,  a sort  of  ague  called  terciana , arising 
principally  from  the  marshes,  but  this  illness 
cannot  be  considered  as  a serious  one,  and 
now  it  is  generally  combated  with  undoubted 
success  by  the  most  insignificant  of  local 
practitioners. 

If  old  age  is  a test  for  a country’s  salubrity, 
then  it  must  be  confessed  that  Peru  is  really 
healthy,  as  not  only  amongst  natives  do 
people  attain  a ripe  old  age,  but  many 


foreigners,  settled  in  different  parts  of  the 
country,  have  lived  to  ages  considerably  above 
sixty. 

Accepting  the  salubrity  of  the  country  and 
its  suitability  for  Europeans,  the  first  and 
natural  question  which  arises  is,  to  which  zone 
of  this  country  should  Europeans  go  ? 

In  order  to  answer  this,  I must  first  give  an 
account  of  the  natural  resources  of  each  zone, 
or,  at  least,  of  the  Costa,  Sierra  and  Puna, 
and  Montana,  as  I do  not  suppose  anyone 
would  choose  the  snow-covered  peaks  of  the 
Andes,  the  Cordillera  zone,  as  a likely  place 
to  emigrate  to. 

By  reason  of  the  climatological  and  geo- 
logical conditions  of  Peru,  likewise  of  its  great 
heights,  distribution  of  the  waters  of  its  great 
rivers,  and  aridness  of  its  coast,  the  three 
kingdoms — animal,  vegetable,  and  mineral — 
are  represented  in  each  and  all  of  the  zones  by 
special  characteristics,  which  constitute  of 
themselves  undeniable  sources  of  wealth. 

The  animal  kingdom  is  represented  in  the 
Costa  by  the  following  live  stock : — Horn  cattle, 
goats,  horses,  mules,  donkeys,  wool-bearing 
animals,  pigs,  various  breeds  of  dogs,  deer, 
rabbits,  vizcachas  (a  kind  of  hare),  cats,  and 
others.  There  are  also  partridges,  pigeons, 
cuaresmeros  (a  kind  of  ruff),  and  many  other 
game  birds,  as  well  as  ducks,  geese,  turkeys, 
fowls,  innumerable  sea  birds,  and  a great 
variety  of  good  fish,  both  of  salt  and  fresh 
water,  the  principal  being  corbi?ia , which  is 
one  of  the  best  fish  extant ; the  Pejerey,  King 
Fish,  an  extra  superior  quality  of  smelt  ; 
camarones,  bonitoy  raya,  pampano,  letigu- 
ado,  lisa , and  others,  which  are  more  or 
less  familiar  to  Europeans  as  prawn,  skate, 
sole,  plaice,  and  haddock. 

In  the  Sierra  and  Puna  there  are  the  vicuna, 
huanaco,  llama,  alpaca,  all  wool  - bearing 
animals ; also  tigers,  bears,  wolves,  panthers, 
jaguars,  and  other  wild  beasts  ; condors  and 
other  birds  of  prey.  In  the  lower  parts  of  the 
Sierra  large  stocks  of  cattle  and  sheep  are 
raised.  The  animals  found  in  the  Montana 
are  a variety  of  wild  beasts ; also  horses, 
cattle,  pigs,  deer,  rabbits,  and  wild  hogs  ; the 
chinchilla,  the  nutria,  and  other  fur-bearing 
animals  ; turkeys,  pheasants,  ducks,  fowls, 
pigeons,  geese,  birds  of  paradise,  and  as 
great  a variety  of  humming  birds  as  are  to  be 
found  in  any  part  of  the  world,  game  birds 
unknown  to  the  European  ; and  also  a large 
variety  of  reptiles,  alligators,  and  fish  of  many 
kinds  in  the  full  flowing  rivers.  The  fautia 
Peruviana  has  been  well  studied  by  Professor 
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William  Nation,  an  Englishman,  who  has 
lived  in  Peru  for  a great  many  years.  Up  to 
1881  he  had  catalogued  40,000  different 
specimens,  including  birds  of  passage. 

The  vegetable  kingdom  of  the  Costa  has  as 
principal  products— sugar-cane,  rice,  cotton, 
bananas,  maize,  vine,  alfalfa  (a  kind  of  lucern, 
or  luxuriant  clover),  olives,  tamarinds,  potato* 
and  sweet  potato,  all  kitchen  vegetables,  and 
every  kind  of  tropical  fruits,  as  well  as  other 
indigenous  ones. 

In  the  Sierra,  the  products  of  the  temperate 
zone,  and  many  of  those  of  the  torrid  zone,  are 
cultivated  ; and,  in  fact,  anything  and  every- 
thing may  be  cultivated  in  this  privileged 
region.  However,  its  principal  products  are 
potatoes,  a plant  indigenous  to  Peru,  which 
grows  wherever  planted,  and  even  in  a wild 
state.  The  primitive  potato  is  about  the  size 
of  a hazel  nut ; and  it  is  to  the  aborigines  of 
Peru,  who,  by  careful  cultivation,  developed  it, 
that  the  world  owes  one  of  its  principal  food- 
roots.  Wheat,  barley,  oats,  alfalfa,  maize,  or 
Indian  corn,  which  grows  nearly  everywhere, 
and,  in  some  places,  yields  two  crops  a year. 
It  supplies  a staple  of  life  for  all  classes,  and 
not  only  affords  food,  but  serves  to  make  the 
national  beverage,  chicha.  Yucca,  rhea,  or 
ramie,  tobacco,  coffee,  cocoa,  chinchona, 
cane,  castor  oil  plant,  and  a very  large  variety 
of  fruits,  grains,  and  medicinal  plants  grow, 
wild  and  cultivated,  in  this  zone. 

The  principal  staples  of  the  mountain  are 
caucho,  or  india-rubber,  which  is  exported  via 
Brazil,  by  the  river  Amazon,  tobacco,  sarsa- 
parilla, ivory-nuts,  chinchona,  coca,  coffee, 
cocao,  cane,  and  every  tropical  product  known. 
The  forests  abound  with  valuable  timber, 
woods,  and  plants,  among  which  are  found 
rare  wood,  for  cabinet  work,  medicinal  and 
oleaginous  plants,  dye  woods,  and  textile 
plants. 

On  the  cold,  bleak  Puna,  the  few  crops  that 
grow  are  the  ichu,  on  which  the  wool-bearing 
animals  indigenous  to  this  region  feed  ; barley, 
oats,  quinua,  olluco,  oca,  and  other  indigenous 
roots,  which  the  natives  use  as  food  and  for 
medical  purposes. 

Rich  as  the  agricultural  wealth  of  Peru  is, 
it  is  as  nothing  when  compared  with  the  re- 
sources of  the  mineral  kingdom.  Providence, 
with  a lavish  hand,  has  hidden  away  in 
those  great  ranges  of  mountains  which  form 
the  Andes,  and,  on  their  slopes,  both  eastern 
and  western,  as  in  the  sandy  hills  and  plains 
of  the  coast,  and  in  the  beds  of  the  torrents 
and  rivers  in  the  Montana,  all  and  every 


description  of  minerals,  fossil  substances,  oils, 
and  even  precious  stones. 

The  Costa  is  rich  in  petroleum,  silver, 
copper,  coal,  sulphur,  salt,  guano,  nitrate, 
lime,  magnesia,  borax,  and  gold  is  found  in 
many  places. 

The  Sierra  is  undoubtedly  the  region  where 
the  great  mineral  wealth  of  the  country  lies. 
The  Andes  can  be  said  to  be  the  gigantic 
monument  raised  by  the  hand  of  Nature  to 
Mammon.  Within  those  mountains  are  hidden 
the  treasure  which  many  struggle  for ; it  was 
the  sight  of  those  treasures  which  made  Spain, 
that  great  power  of  the  16th  century,  destroy 
an  ancient  empire,  and  cause  to  disappear  a 
civilisation  the  like  of  which  had  never  been 
seen  or  heard  of.  And  yet  to-day,  when  we  come 
to  consider  that  Spain  during  three  centuries 
only  managed  to  scrape  the  surface  of  those 
rocks,  notwithstanding  the  fact  that  the  value 
of  the  silver  which  the  conquerors  extracted 
amounted  to  something  like  ^180,000,000 
sterling,  it  shows  how  remarkably  rich  the 
country  is  ; none  of  the  mines  having  been 
worked  on  a very  large  scale,  owing  to  the 
backward  state  of  the  mining  industry  in  those 
days.  It  is  believed  by  mining  experts  who 
have  visited  some  of  the  principal  silver 
districts  of  Peru,  that  the  amount  of  high 
grade  ores  extant,  nearly  on  the  surface  of  the 
mines,  or  which  can  be  extracted  at  a small 
cost,  amount  to  considerably  over  2,000,000 
tons,  while  the  poor  or  low  grade  ores  which 
have  been  piled  outside  the  mines  worked  by 
the  Spaniards,  and  which,  with  modern  appli- 
ances, could  be  treated  with  undoubted  suc- 
cess, represent  many  hundred  of  thousands 
sterling.  The  Peruvian  press  and  the  Peruvian 
miners  at  large  have  lately  been  much  excited 
over  an  invention  of  Senor  P.  F.  Remy,  a 
Peruvian  mining  expert,  who  professes  to  have 
found  a new  method  for  the  treatment  of 
blende,  one  of  the  most  refractory  ores,  and 
which  abounds  greatly  in  Peru.  Until  now 
miners  did  not  know  what  to  do  with  such 
ores,  the  result  being  that  they  were  turned 
aside  and  left  there  ; but  to-day,  when  Mr. 
Remy  affirms  that  he  has  discovered  the 
means  of  turning  such  ores  into  account,  Mr. 
Gamboni,  an  Italian  mining  expert,  challenges 
the  priority  of  the  invention,  and  actually 
states  that  he  has  an  invention  of  his  own  for 
the  treatment  of  the  same  ores.  Both  methods 
give  the  same  result,  but  they  differ  one  from 
the  other  in  detail.  According  to  last  accounts 
it  appears  that  Senor  Remy  proposes  that  an 
independent  committee  should  study  both  pro- 
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cesses,  and  that  its  decision  should  rule.  Mr. 
Gamboni  does  not  accept  this,  claiming  that 
•when  Mr.  Remy  applied  for  his  letters  patent, 
he  had  already  patented  his  invention,  and  he 
further  argues  that  Mr.  Remy’s  so-called  in- 
vention is  only  an  application  of  his  own. 

But  I have  digressed  from  my  main  point. 
To  return  to  my  subject,  I will  just  name  the 
principal  minerals  which  are  to  be  found  in 
the  central  region  of  Peru  Silver,  copper, 
gold,  lead,  cobalt,  cinnabar,  antimony,  coal, 
salt,  iron,  nickel,  marble  quarries,  arsenic, 
sulphur,  alum,  and  petroleum. 

In  the  Montana  the  gold  washing  and  gold 
mines  are  the  special  feature ; there  are  also 
known  to  exist  emeralds,  rubies,  turquoises, 
and  diamonds,  in  the  eastern  rivers,  as  the 
Incas  used  such  precious  stones  to  adorn 
their  garments  with. 

By  the  preceding  enumeration  of  the  re- 
sources o£  the  three  kingdoms,  it  is  obvious 
that  Peru  has  been  favoured  with  more  than 
an  ordinary  share  of  the  good  things  of  this 
world,  which,  from  a commercial  and  practical 
point  of  view,  constitute  a nation’s  wealth. 

Undoubtedly  few  countries  on  the  face  of 
the  globe  can  present  a higher  standard  of 
natural  resources,  and,  much  less,  can  any 
present  such  resources  placed  in  more  suitable 
localities  for  the  ends  of  commerce.  When 
we  consider  the  geographical  position  of  the 
nitrate  fields  of  Peru,  the  guano  deposits, 
the  immense  petroleum  fields,  which  lie  on 
the  sea  coast  inviting  the  hand  of  commerce 
and  enterprise  to  carry  them  across  the  seas 
to  less  favoured  climes,  and  we  turn  our  minds 
to  the  agricultural  resources  and  find  that, 

I notwithstanding  the  great  and  natural  barrier 
I which  divides  the  coast  from  the  Montana, 
each  zone  is  favoured  with  outlets  for  the 
exportation  of  their  large  and  varied  products, 
on  one  side  the  Pacific  Ocean,  and  on  the 
other  the  great  navigable  rivers  which  empty 
their  waters  into  the  majestic  Amazon,  which 
flows  into  the  Atlantic,  it  is  impossible  not  to 
recognise  the  fact  that  we  have  before  us  one 
of  the  most  favoured  countries  of  the  earth, 

| and  one  which,  if  not  to-day,  to-morrow  will 
I force  itself  upon  all  men  of  enterprise. 

To  some,  this  may  appear  exaggeration. 
You  may  be  inclined  to  think  that  my  enthu- 
siasm carries  me  away,  or  that  in  my  earnest 
endeavour  to  serve  my  country,  I trespass 
I upon  the  limits  of  your  credulity  and  overrate 
its  resources.  If  all  what  I have  said  had  not 
j been  already  proved  to  the  world  at  large  by 
distinguished  Englishmen  and  others  who  have 


visited  the  country,  I might,  indeed,  be  taken 
for  an  optimist,  but,  fortunately  for  Peru,  and 
I may  say  for  the  commercial  world,  every  one 
of  my  words  can  be  confirmed  by  independent 
evidence. 

Little  wonder,  then,  that  this  country,  not- 
withstanding the  many  drawbacks  which  have 
served  as  obstacles  to  its  greater  development, 
should  be  to-day  attracting  the  financial  world 
in  such  a noticeable  manner  as  it  does,  and 
that  it  should  be  considered  by  many  as  the 
land  of  promise  for  the  overgrowing  population 
of  European  countries. 

Judging  from  the  description  which  I have 
just  made,  you  will  come  to  the  natural  con- 
clusion that  Peru  offers,  in  each  and  all  of  its 
different  zones,  an  ample  field  for  enterprise  ; 
and  that,  therefore,  the  European,  from  a 
climatological  and  commercial  point  of  view, 
could  suit  himself  in  no  matter  what  part  of 
the  country. 

Undoubtedly  this  is  a fact ; but  I beg  you  to 
bear  in  mind  that,  while  some  parts  of  Peru 
have  been  more  or  less  opened  up  to  commerce 
and  industry,  there  are  others  equally  as  rich, 
if  not  richer,  where  the  soil  is  completely 
virgin,  and  where  the  skill  and  energy  of  the 
European  is  more  necessary  than  in  others. 
I refer  to  the  transandine  region  ; that  is, 
the  eastern  slopes  of  the  Great  Cordillera  and 
the  Amazon  Valley. 

The  coast  has  in  itself  the  necessary  elements 
to  be  self-supporting.  This  region  has  been 
more  or  less  in  actual  development  since  the 
Spanish  domination  ; and  although  there  is  a 
great  scope  for  the  advancement  of  its  indus- 
tries— notably,  the  agricultural — still  it  keeps 
apace  with  the  general  progress  of  the  country. 
What  the  coast  mostly  requires  is  irrigation 
and  the  aid  of  capital.  Its  now  seemingly 
arid  plains  can  be  turned  into  rich  agricultural 
lands  at  a comparatively  small  cost ; and  these, 
properly  cultivated,  will  produce  abundance  of 
crops,  which  will,  within  a short  period,  repay 
capitalists  investing  in  such  an  enterprise. 

The  sugar,  cotton,  rice,  and vineplantationsof 
the  coast  could  all  be  made  much  more  profit- 
able, and  the  production  of  these,  the  principal 
crops  of  this  zone,  could  be  increased  within 
a very  short  time,  if  the  owners  of  the  estates 
had  the  necessary  capital  to  invest  in  their 
properties.  Unfortunately,  many  of  the  owners 
of  the  fine  cane  estates  are  in  very  straitened 
circumstances,  owing  to  the  present  low’  price 
of  cane-sugar  in  the  European  markets,  and 
the  heavy  losses  which  they  sustained  during 
the  war  with  Chile,  when  the  whole  trade  and 
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commerce  were  paralysed,  and  to  the  general 
depression  which  followed  closely  upon  that 
event.  Another  by  no  means  unimportant 
factor  for  such  a state  of  affairs  has  been  the 
scarcity  of  labour,  which,  ever  since  the 
importation  of  Chinese  contracted  labourers 
was  suspended,  in  1875,  has  caused  great 
prejudice  to  the  agricultural  interests  at  large  ; 
and  last,  but  not  least,  the  extravagant 
manner  in  which  they  commenced  their  busi- 
ness, the  costly  plant  erected,  and  the  anti- 
economical  methods  of  production  employed. 

The  valleys  of  the  coast,  as  well  as  these 
sandy  plains,  must  all,  sooner  or  later,  become 
great  industrial  and  agricultural  districts  ; and 
there  is  already  a marked  tendency  in  this 
direction,  traceable  to  the  last  few  years. 
Several  schemes  for  the  irrigation  of  these 
lands  are  now  under  consideration  and  study, 
and  a few  of  the  best  estates  are  being  worked 
on  a larger  scale  than  they  have  hitherto  been. 
The  prospects  for  the  coast  are  even  brighter  ; 
and,  what  with  the  recent  discoveries  of  vast 
and  rich  fields  of  petroleum  along  the  northern 
coast,  this  zone  has  every  possible  facility  for 
attaining  greater  prosperity. 

The  depression  in  Peruvian  agriculture  dates 
since  the  abolition  of  slavery,  in  1854;  this 
most  humane  step  having  been  taken  during  a 
civil  war,  and  when  one  of  the  contending 
parties  was  in  dire  want  of  fighting  men. 
Until  that  year  the  estates  and  plantations  of 
the  coast  had  been  worked  by  the  descendants 
of  the  African  slaves,  who  had  been  imported 
into  the  country  for  the  purpose  by  the 
Spaniards.  These  negroes,  although  a lazy 
lot,  managed  to  work  the  plantations  fairly 
well,  and  there  is  no  doubt  but  that,  up  to 
that  time,  agriculture  was  a thriving  industry 
in  Peru.  During  this  civil  war,  the  greater 
part  of  the  slaves  were  turned  into  soldiers  ; 
and  once  they  had  tasted  the  cup  of  military 
idleness  and  town  life,  they  were  incapable  of 
returning  to  a country  life  and  agricultural 
work.  The  cotton,  sugar-cane,  and  vine 
estates,  which  constituted  the  agricultural 
wealth  of  the  nation,  were  nearly  abandoned, 
thus  causing  great  losses.  Each  new  citizen 
considered  himself  equal  to  his  late  master, 
and  used  the  freedom  which  law  had  granted 
him  in  a most  injudicious  manner.  As  if  this 
were  not  sufficient,  Providence  willed  it  that 
about  that  time  Peruvian  guano  should  be 
brought  to  the  notice  of  Europe,  and  the 
suddenness  of  the  springing  up  of  this  new 
and  extraordinary  source  of  wealth  was  the 
cause  of  the  complete  neglect  of  all  agricul- 


tural interests  in  Peru.  The  nigger  soon 
degenerated  completely ; country  life  had  no 
longer  any  attractions  for  him  and  his,  he 
yearned  after  the  pursuits  of  the  whites,  he 
learned  trades  and  even  professions,  and  lived 
in  the  populated  centres,  leading,  in  most 
cases,  a vagabond  life ; as  a soldier  he  was  a 
perpetual  source  of  trouble  and  danger  to  the 
Government,  the  ftronunciamentos  having- 
generally  their  origin  from  among  the  coloured 
troops. 

When  the  agriculturists  of  Peru  found  them- 
selves in  such  a sad  plight,  they  considered 
what  had  best  be  done  in  order  to  save  the 
country  from  becoming  less  and  less  pro- 
ductive, through  the  want  of  proper  cultivation, 
and  care,  and  they,  therefore,  sought  aid  from 
the  Government  and  implored  for  labourers. 
The  Indian  was  entirely  unfit  for  such  work  on 
the  valleys  of  the  coast,  where  the  principal 
estates  and  farms  were  situated.  The  black, 
and  his  cross  breeds  could  not  be  induced 
to  return  to  a life  which  reminded  them  of 
slavery  ; and  so  there  was  really  nobody  to  do 
the  work.  It  was  then  that  immigration  for 
agricultural  purposes  was  first  thought  of,  and 
the  first  idea  was  to  get  Europeans,  but  having 
failed  to  get  sufficient  supply  of  these,  Chinese 
labourers,  which  had  proved  successful  in 
other  countries,  were  got  instead.  From  1856 
until  1873,  if  my  memory  fails  me  not,  whole 
shiploads  of  Celestials  arrived  yearly  in  Peru. 
At  first  very  few  were  forthcoming,  but,  between 
1869  and  1873,  their  numbers  greatly  increased, 
and  there  were  as  many  as  13,000  imported  in 
one  year.  These  labourers  helped  in  a great 
measure  to  revive  the  agricultural  interests  of 
the  land  ; they  were  contracted  for  a period  of 
eight  years,  during  which  time  they  were 
obliged  to  work  for  their  employer,  after 
which  they  were  free  to  dispose  of  their  labour. 
As  a result  of  the  impulse  which  agriculture 
received  at  the  time,  it  is  well  to  note  that 
in  1870  Peru  exported  to  this  country  251  tons 
of  raw  sugar.  In  1873  this  quantity  had 
grown  into  15,950  tons,  in  1875  into  50,000, 
and  in  1879  into  71,400  tons.  This  was  the 
year  in  which  the  war  with  Chile  broke  out, 
and,  as  a sequence  to  the  misfortunes  which 
befell  the  country,  the  exports  of  this  most 
flourishing  industry  naturally  fell  in  1880  to 
49,503  tons,  and  in  1884  to  26,565  tons.  Since 
then  a favourable  reaction  commenced  to  set 
in,  the  experts  of  sugar  during  each  of  the  last 
two  years  to  this  country  having  averaged 
42,500  tons. 

Notwithstanding  the  immigration  of  Chinese 
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labourers,  the  Government  have  ever  been 
trying  to  obtain  a good  and  constant  supply  of 
Europeans,  and  towards  this,  several  laws 
have  been  passed  by  Congress,  and  now  and 
again  contracts  have  been  entered  upon  with 
different  companies  and  persons  for  the  intro- 
duction of  European  labourers  into  the  eastern 
regions  of  Peru.  A few  colonies  or  settlements 
have  from  time  to  time  been  established 
within  the  territory  composed  of  Germans  and 
Italians  ; but,  for  the  most  part,  the  Europeans 
who  have  gone  to  Peru  in  order  to  seek  a 
living,  have  given  themselves  more  to  trade 
than  to  agricultural  pursuits,  so  really  Peru,  in 
this  respect,  may  be  said  to  still  present  an 
entirely  new  field  for  European  enterprise. 

The  Sierra  which,  as  I have  said,  is  mainly 
dependent  on  the  mining  industry  for  the  sup- 
port of  its  inhabitants,  like  the  coast,  requires 
the  aid  of  foreign  capital,  in  order  to  achieve 
that  development  which  its  extraordinary 
mineral-wealth  demands. 

The  aboriginal  who  inhabits  this  part  of  the 
country  is  of  a stolid  nature.  He  dislikes 
agricultural  work,  which  is  generally  attended 
to  by  his  wife  and  female  portion  of  the  family, 
while  he  toils  at.the  mines.  It  must  be  borne 
in  mind  that,  as  the  Spaniards  obliged  all  the 
Indians  and  their  families  to  slave  at  the 
mines  they  have  become  accustomed  to  this 
kind  of  work ; and  so  every  serrano  is,  by 
instinct,  a miner.  He  is,  as  a rule,  very  quick 
at  learning  all  practical  knowledge  proper  to 
his  vocation  ; and,  now  that  the  Government 
have  established  miners’  training  schools  in 
all  the  principal  mining  districts,  he  is  develop- 
ing a great  and  natural  taste  for  skilled  work. 
If  that  horrid  guarafio,  made  from  the  juice  of 
the  sugar-cane,  could  be  banished  from  the 
mining  centres,  in  spite  of  the  many  draw- 
backs which  have,  since  time  immemorial, 
served  to  degenerate  the  descendants  of  a 
once  powerful  and  civilised  race,  the  serrano 
could  yet  be  made  an  important  factor  in  the 
greater  development  of  his  country.  Unfortu- 
nately, the  use  and  abuse  of  this  stuff  is  ever 
on  the  increase  ; and,  while  its  manufacture 
enriches  a good  many  cane  growers  and  dis- 
tillers, its  effects  are  fastly  ruining  a large 
section  of  the  population.  Perhaps,  when  the 
country,  and  its  many  other  resources,  are 
properly  worked,  new  industries  will  spring  up, 
more  thriving,  and  decidedly  more  honourable, 
than  the  one  which,  as  a Peruvian,  I have  to 
deplore,  on  account  of  its  pernicious  effects. 

The  greater  part  of  the  land  in  this  region 
is  owned  by  the  natives  themselves.  Their 
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wives  till  the  ground,  and  grow  maize,  yucca, 
potato,  and  other  indigenous  plants  and  roots 
on  which  they  mainly  live.  It  is  due  to  these, 
great  facilities  of  existence  which  they  have, 
that  the  serranos  are  so  careless  of  everything 
and  so  little  ambitious  ; but  it  is  to  be  hoped 
that,  with  the  spreading  of  education  and  the 
bringing  of  these  regions  into  closer  contact 
with  the  commercial  and  industrial  centres 
where  the  whites  abound,  that  a change  will 
soon  take  place  beneficial  to  them. 

At  present,  the  number  of  mines  which  are 
being  worked  in  Peru  are  comparatively  few. 
when  compared  with  the  numbers  during  the 
Spanish  domination.  At  that  time,  every 
available  man  and  woman  was  sent  to  work  at 
the  mines.  Since  the  War  of  Independence, 
the  mining  industry  of  Peru  has  suffered  a 
great  deal,  and  when  the  guano  fever  set  in, 
hardly  anybody  thought  of  that  which  had 
made  famous  the  name  of  Peru. 

To-day,  the  same  as  in  the  agricultural 
interests,  there  is  a reaction  in  favour  ot 
mining,  and  every  year  this  industry  receives 
new  life  and  vigour.  Its  final  development 
will  depend  on  the  interest  which  it  may  attract 
from  the  foreign  capitalist  and  speculator. 

The  trasandine  region,  or  Montana,  where 
everything  is  exuberant,  and  where  the  hand  of 
industry  has  not  yet  commercially  developed 
the  products  of  nature,  is  beyond  dispute  one 
of  the  most  favoured  fields  for  European 
enterprise.  It  is  to  this  virgin  region 
where  I would  convey  you  in  imagina- 
tion. Just  fancy,  for  one  instant,  a region 
where  grow  in  luxuriance,  such  valuable  pro- 
ducts as  tobacco,  sugar-cane,  rubber,  cotton, 
coffee,  cocoa,  vanilla,  sarsaparilla,  copaiba, 
the  vine,  oranges  and  other  fruits,  herbs  and 
plants,  both  medicinal  and  oleaginous,  timber 
and  wood  of  every  description  ; where  the 
rivers  are  navigable,  and  on  the  banks  of 
which  some  of  the  richest  gold,  and  diamond, 
and  emerald,  and  ruby  fields  are  to  be  found. 
If  this  does  not  come  to  the  expectation  of  the 
“ El  dorado,”  or  does  not  realise  as  near  as 
possible  the  tales  of  the  “ Arabian  Nights,”  I 
do  not  know  what  does.  And  yet  this  is  not  a 
mj’th,  neither  is  it  the  dream  of  a writer  of 
fiction.  Mr.  Louis  Wolff,  a German  engineer, 
who  has  only  last  year  been  exploring  the 
valley  of  the  Peruvian  Amazon,  says  that  it  is 
his  opinion  that  the  gold  washings  of  the 
Maranon  and  other  rivers,  if  worked  by  the 
hydraulic  system,  would  yield  very  great  quan- 
tities of  the  precious  metal.  He  urges  that 
the  Peruvian  Government  should  send  a 
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scientific  expedition  to  the  River  Santiago, 
in  order  to  make  a proper  survey  of  these 
treasures. 

Many  other  Europeans  and  Peruvians,  who 
have  visited  that  part  of  the  country,  speak  of 
its  extraordinary  wealth  ; and  all  who  have 
been  there  feel  surprised  that  it  should  not 
have  attained  a greater  prosperity  already. 

The  Government  of  Peru,  fully  convinced  of 
the  importance  of  this  region,  appointed  a 
Special  Commission  to  report  upon  it.  Their 
report,  which  is  a most  elaborate  one,  and 
which  does  honour  to  the  Commissioners,  con- 
tains many  valuable  details  with  respect  not 
only  to  the  resources  of  the  region,  but  with 
respect  to  its  many  requirements.  Among 
other  innovations  which  they  recommend, 
perhaps  the  establishment  of  an  Agricultural 
College  and  of  a Bank  of  Agriculture  deserve 
the  most  attention,  as  they  would  both  be  the 
best  means  of  furthering  the  plans  of  the 
Government.  The  port  of  Iquitos,  on  the 
Amazon,  from  Y/hence  the  products  of  this 
region  are  brought  to  Europe,  carries  on  a 
very  active  and  increasing  trade  with  the  outer 
world,  and  is  called  upon  to  be,  at  a not 
distant  period,  a very  flourishing  port. 

Of  the  trade  of  Peru  through  the  Amazon 
very  little  is  known  in  this  country,  for  the 
simple  reason  that  all  the  Peruvian  products 
exported,  specially  rubber,  sarsaparilla,  ivory- 
nuts,  tobacco,  and  copaiba,  are  generally 
classified  among  the  exports  from  Brazil.  The 
steamers  which  navigate  the  River  Amazon 
and  its  principal  affluents  are  all  Brazilian, 
and  at  the  Brazilian  port  of  Para  these  exports 
are  transferred  to  the  larger  steamers,  which 
cross  the  Atlantic  and  convey  them  to  Europe. 
In  view  of  this,  the  Peruvian  Government  have 
been  authorised  to  offer  a subsidy  of  $ 12,000 
per  annum  to  any  steamship  company  which 
would  undertake  to  run  a regular  line  of 
steamers  between  the  Peruvian  rivers  and  the 
European  ports. 

As  an  item  to  any  who  may  wish  to  study 
such  a scheme,  I will  point  out  that  the  annual 
exportations  from  Iquitos  amount  to  about 
1,000,000  kilogrammes,  while  the  value  of 
imports  represent  about  1,000,000  soles  silver. 
Besides  the  rubber  trade,  there  is  every  facility 
for  the  carrying  on  of  a large  business  in 
timber  and  cabinet  woods.  And  from  what  I 
learn  from  this  region,  I consider  that  the 
erection  of  proper  and  modern  sawing  mills 
would  prove  a highly  profitable  venture. 

I trust  that  I have  been  able  to  prove  to  you 
that  immigration  on  a large  scale  into  the 


interior  of  Peru  would  be  the  means  of  opening 
up  a very  rich  country.  That  this  is  com- 
mercially practicable  and  profitable  there  is 
not  the  least  doubt,  as  the  products  indigenous 
to  the  region,  and  those  which  can  be  culti- 
vated, are  of  such  value,  and  of  every  day 
increasing  demand  in  the  European  markets, 
as  to  ensure  the  success  of  the  enterprise ; 
whilst  the  mineral  wealth  is  next  to  inexhaust- 
ible, and  the  pasture  lands  so  extensive,  that 
any  amount  of  cattle  and  domestic  animals 
may  be  raised.  I take  it  that  you  are  all 
aware  that,  since  the  conversion  of  the  old 
Peruvian  external  debt,  the  Peruvian  Corpora- 
tion, which  was  formed  in  order  to  take  over 
the  several  concessions  which  Peru  made  to 
the  bondholders,  has  sent  several  Commissions 
to  Peru,  with  a view  of  studying  the  agri- 
cultural resources  of  the  country,  for  the  pur- 
poses of  establishing  European  settlements  or 
colonies  on  the  large  tracks  of  land  which  have 
been  ceded  to  them  by  the  Peruvian  Govern- 
ment. 

Some  of  these  Commissions  have  now  re- 
turned to  England,  and  reported  upon  the 
country  they  have  visited ; and  I am  glad  to 
see  that  they,  more  or  less,  endorse  all  my 
views  on  Peru  as  a field  for  enterprise.  It  is 
their  opinion  that  the  country  is  admirably 
suited  for  European  immigration ; and  Mr. 
Clark,  of  the  Royal  Botanical  Gardens  of 
Ceylon,  on  this  subject,  says: — “With  a 
climate  of  such  salubrity  and  adaptability 
to  a European  settlement ; a soil  of  exception- 
able fertility  ; an  immunity  from  most  of  the 
parasitical  plant  pests  ; the  tropical  products 
found,  with  an  adaptability  to  the  introduction 
of  other  economic  plants,  which  have  proved 
so  important  to  the  development  of  other 
countries  ; together  with  the  opening  up  of  the 
country,  by  means  of  improved  transit,  I have 
every  confidence  in  the  future  prosperity  of 
tropical  Peru.”  It  is,  therefore,  to  this  region 
that  the  European  should  go  ; and,  by  develop- 
ing this  part  of  the  country,  he  would  carry 
prosperity  to  the  country  at  large.  The  rail- 
ways already  constructed,  those  in  construc- 
tion, as  likewise  those  under  survey,  will  all 
help  to  attain  this  end.  These  lines  will  place 
the  Montana  regions  and  their  great  arable 
lands  in  direct  communication  with  the  mining 
centres  and  with  the  coast.  The  interchange 
of  products  will  give  life  to  many  new  in- 
dustries ; population  will  be  on  the  increase ; 
fields  of  cultivation  will  extend ; and,  by  the 
waterways  of  eastern  Peru,  and,  by  the  Pacific, 
from  its  western  shore,  will  be  brought  to 
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Europe  the  great  and  varied  products  of  that 
country,  whose  name  during  centuries  has 
been  a by-word  for  riches.  But  whilst,  in  by- 
gone days,  such  a name  only  referred  to  the 
mineral  kingdom,  in  the  near  future  it  shall 
also  refer  to  the  agricultural  wealth,  which, 
above  everything  else,  constitutes  the  life  of  a 
nation  ; a wealth  on  which  it  can  well  repose, 
and,  by  so  doing,  dedicate  its  newly-acquired 
energies  to  the  further  development  of  its  other 
many  resources. 

I am  not  too  sanguine  by  nature,  and  have 
been  more  of  a pessimist  than  an  optimist  as 
a rule,  in  judgments  and  calculations,  but  I 
must  confess  that  within  the  last  two  years  I 
have  grown  more  confident  of  my  country’s 
future ; and  I look  upon  you,  the  English 
nation,  as  the  restorers  of  our  former  prosperity. 
Notwithstanding  our  financial  default,  you  still 
come  to  our  succour,  and  tend  us  a helping 
hand  in  the  moment  of  need,  and  with  that 
great  energy  so  characteristic  of  your  race, 
and  which  has  expanded  the  limits  of  this 
little  island  until  nothing  can  compare  with  it 
on  the  face  of  the  globe,  you  now  carry  the 
standard  of  commerce  and  enterprise  into  the 
very  heart  of  the  old  Inca  empire,  thereby 
serving  the  aims  of  civilisation. 

Well,  you  may  be  certain  that  we  all  feel 
quite  grateful  for  this,  and  that  it  is  our  desire 
to  help  you  in  the  carrying  out  of  such  a 
grandiose  enterprise. 

In  the  foregoing  paragraph  I say  that  we 
mean  to  be  grateful,  and  that  it  is  our  desire 
to  help  the  British  public  in  carrying  out  their 
schemes  with  respect  to  the  development  of 
our  country.  In  order  to  do  this,  the  Govern- 
j ment  have  passed  through  Congress  many 
| most  beneficial  laws  for  the  promotion  of 
mining  and  agricultural  pursuits.  Education, 
j which  I may  consider  as  the  most  powerful 
I auxiliary  of  progress,  and  the  main  lever  for 
raising  a nation’s  social  standard,  meets  with 
j every  support  at  the  hands  of  the  present  ad- 
j ministration.  To-day,  in  Peru,  besides  the 
j Government,  municipal  and  private  schools, 
which  are  kept  up  throughout  the  whole 
I country,  there  are  special  establishments  sup- 
1 ported  by  the  Government,  where  people  of 
both  sexes  are  taught  some  craft  or  other  ; 
schools  of  arts  and  sciences  are  being  organ- 
ised in  different  parts  of  the  territory,  and  as 
I have  already  mentioned,  there  are  good 
mining  and  engineering  colleges,  and  schools 
for  caftatazes,  overseers.  A central  agricul- 
tural college  is  already  under  consideration, 
and  it  is  intended  that  in  the  agricultural  dis- 
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tricts  special  schools  for  the  promotion  of  agri- 
cultural knowledge  shall  be  established. 

Import  duties  on  machinery  for  agricultural, 
industrial,  or  mining  purposes  have  been  abol  • 
ished ; tools  and  implements  for  the  same 
purposes  are  free,  and  so  are  many  of  the  prin- 
cipal articles  which  serve  for  the  promotion  of 
industry. 

Roads  and  means  of  communication  are 
being  established  in  different  districts  so  as  to 
bring  the  far  off  regions  into  closer  and  easier 
contact  with  the  commercial  or  industrial 
centres.  Telegraphic  communication  is  fast 
extending  throughout  the  country,  and  the 
navigation  of  the  rivers  of  the  interior  is  re- 
ceiving the  special  attention  of  the  Govern- 
ment. Already  the  road  from  Tarma  to  the 
tropical  forests  of  Chanchamayo  places  Lima 
within  36  hours  of  that  rich  portion  of  our 
territory.  While  the  roads  to  La  Merced,  San 
Luis  de  Shuaro,  and  to  the  banks  of  the  Pichis 
and  Paucartambo,  bring  the  Montana  within 
easy  access  of  Lima,  and  open  an  interoceanic 
communication  from  the  Atlantic  through  the 
Amazon  and  its  affluents,  and  overland  to  the 
Pacific. 

Nearly  all  the  railways  of  Peru  are  in  the 
hands  of  the  Peruvian  Corporation,  Limited, 
and  the  extension  work  on  some  of  the  more 
important  lines  is  being  carried  on  with  great 
energy. 

The  economical  condition  of  the  country  is 
progressing,  slowly  but  surely,  as  a glance  at 
these  figures  will  prove.  In  1888  the  revenue 
derived  from  Customs  duties  amounted  to 
$4,361,304*37,  in  1889  to  $4,748,790-32,  in  1890 
to  $5,698,906-38,  an  increase  of  $950,116-60 
over  1889,  and  $1,337,602-1  over  1888.  The 
totals  for  last  year  are  not  yet  to  hand,  but  by 
comparison  with  the  first  six  months  of  1890 
they  show  again  a decided  improvement  for 
1891.  Other  sources  of  revenue  such  as  taxes, 
post  and  telegraphs,  stamped  paper,  &c., 
have  also  been  on  the  increase.  The  estimates 
for  the  current  year  of  1892  show  a revenue  of 
$7,103,887*64  and  $6,012,617-10  for  expendi- 
ture, leaving  $1,091,806*04  to  meet  possible 
contingencies  and  a paper  superavit  of  $708*84. 
The  estimates  do  not  include  the  special 
revenues  applied  to  special  services,  such  as 
are  derived  from  the  leasing  of  the  tobacco, 
opium,  and  alcohol  monopolies,  the  mining 
royalties,  and  all  municipal  duties  and  con- 
tributions, all  of  which  represent  over  $500,000. 
Peru  has  to-day  no  external  debt,  her  internal 
indebtedness  amounting  to  about  ^500,000. 

The  banking  system  of  Peru  is  carried  on  by 
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the  Banco  del  Callao,  which  has  branch 
offices  in  several  of  the  principal  towns,  the 
London  Bank  of  Mexico  and  South  America, 
and  the  Banco  Italiano.  There  is  no  paper 
currency  at  present  in  the  country,  the  silver 
sol,  the  value  of  which  fluctuates  accord- 
ing to  rate  of  exchange  and  to  the  price  of 
silver,  being  the  standard  coin  of  the  country. 
It  is  a large  piece  of  silver  of  the  size  of 
a double  florin.  The  Banco  del  Callao 
issues  a sort  of  “token”  to  bearer  which 
circulates  freely  in  the  country. 

I think  that  Peru  requires  a privileged  Bank 
of  Issue  with  a special  charter,  on  the  lines  of 
that  of  the  Bank  of  England,  and  I am  con- 
fident that  if  a group  of  English  bankers  of 
repute  were  to  make  an  offer  to  the  Govern- 
ment to  establish  such  a bank,  the  thing  would 
be  immediately  taken  up  and  studied  in  Peru, 
as  everyone  feels  the  necessity  of  such  an 
establishment  ; more  especially  the  agri- 
culturists and  miners,  who  are  in  sore  need 
of  capital  in  order  to  increase  their  pro- 
ductions. It  is  true  that  the  banks,  specially 
the  Banco  del  Callao,  do  advance  money  on 
mortgages  of  real  estate  ; but  this  is  done  at  a 
high  rate  of  interest,  and  for  comparatively 
small  sums.  The  Lima  Mint,  which  is  as 
fine  a one  as  is  found  in  South  America, 
during  1891  turned  1,466  silver  bars  (the  pro- 
duction of  native  mines),  weighing  73,469,230 
kilogrammes,  into  coin,  the  value  of  which  was 
$3, 100,201  *67  in  Peruvian  currency,  about  half 
a million  Stirling. 

Peru  being  a producing  country,  and  its 
principal  and  staple  products  having  a ready 
market  in  the  European  industrial  countries, 
it  is  not  to  be.  wondered  that,  from  a manu- 
facturing point  of  view,  the  country  should 
be  still  backward.  Thus  it  is  that,  notwith- 
standing the  fact  that  it  produces  the  best 
cotton  and  wool  in  existence,  it  imports  yearly 
for  the  value  of  about  $3,000,000  of  cotton 
goods,  and  $2, 000,000  of  woollen  goods  ; while 
the  exports  of  the  raw  materials  amount  to 
about  $2,800,000  for  cotton,  and  $3,500,000 
for  wool.  These  exports  can  be  greatly  in- 
creased ; and  no  doubt  will  be  according  as 
the  country  progresses. 

If  the  irrigation  schemes  are  carried  into 
effect,  the  coast  valleys  will  soon  produce  a 
tenfold  ot  what  they  do  now  ; and  as  the 
quality  of  the  Peruvian  staples  are  reputed 
among  the  best  in  existence,  ready  markets 
would  always  be  found  for  the  greater  pro- 
duction. 

With  respect  to  the  Peruvian  wool-bearing 


animals,  I have  only  to  say  that  their  wool  is 
of  such  a very  superior  quality,  that  it  com- 
mands the  highest  prices  in  the  market ; 
unfortunately,  this  high  price  has  caused  as 
yet  a limited  demand,  but  1 have  every  reason 
to  believe  that  if  the  raising  of  these  animals 
was  to  be  carried  on  in  the  same  economical 
and  practical  manner  to  be  met  with  in  the 
Australian  sheep  runs,  the  same  success 
which  this  industry  has  obtained  there  would 
be  obtained  in  Peru. 

The  textile  industries  of  Peru  are  yet  in 
their  infancy.  At  present  there  is  a manu- 
factory of  woollen  goods  in  Lucre,  in  the 
Department  of  Cuzco.  This  manufactory  dates 
since  1864,  and  has  given  a very  large  fortune  ; 
to  the  owners,  Messrs.  Garmendia  and  Com- 
pany, natives  of  Cuzco.  Their  idea  was  to 
manufacture  the  coarse  woollen  materials  , 
used  by  the  native  Indians  of  Peru  and 
Bolivia,  and  also  to  supply  the  materials  for 
the  uniforms  of  the  armies  of  both  countries. 
This  they  have  fully  obtained,  and  there  is  an  : 
ever-increasing  demand  for  their  goods,  both  j 
in  the  South  of  Peru  as  well  as  in  the  Bolivian  ; 
markets. 

As  the  estate  of  Lucre  is  situated  in  one  of 
the  best  and  most  thickly  populated  districts 
of  Cuzco,  and  where  the  best  qualities  of  wool- 
bearing animals  abound,  the  goods  manu- 
factured there  are  far  superior  to  any  similar 
European  goods,  owing  to  the  fact  that  at 
Lucre  only  the  pick  of  the  wools  is  used,  and 
such  as  is  not  exported  to  Europe.  During 
the  year  1890,  Messrs.  Prado,  Hnos,  and  Pena 
established  a wool  manufactory  at  Lima, 
which,  since  then,  has  given  every  satisfaction, 
both  to  that  firm  and  the  general  public.  The 
machinery  was  built  by  the  Societe  Anonyme 
Vervetoise,  and  is  quite  modern — “ self-act- 
ing” spinning-machines,  and  other  smaller 
machines,  are  of  English  make. 

The  Vitarte  Cotton  Mill,  situated  seven 
miles  distant  from  Lima,  in  a cotton-growing 
district,  was  formerly  the  property  of  a 
Peruvian  gentleman,  who  sold  it  last  year  to 
an  English  company — “the  Peruvian  Cotton 
Manufacturing  Company,  Limited.”  The 
original  fitting  consisted  of  65  looms,  pro- 
ducing 1,000,000  yards  of  cotton  cloth  per 
annum  ; and,  since  the  English  Company  took 
over  the  property,  and  invested  large  sums  in 
fitting  up  T03  new  looms,  and  erecting  the 
latest  and  most  improved  modern  machinery, 
the  output  has  risen  to  2,500,000  yards  per 
annum  of  cotton  cloth,  besides  great  quantities 
of  cotton  wicking,  waste,  duck,  towels,  table- 
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cloths,  &c.,  &c.  This  mill  is  to-day  as  well 
equipped,  and  is  as  complete  a concern  as  the 
best  mill  of  a similar  kind  in  this  country. 
The  demand  for  the  Vitarte  goods  has  always 
been  in  excess  of  the  supply.  The  entire  pro- 
duction is  disposed  of  in  Lima  to  local  buyers 
.as  fast  as  it  is  turned  out.  Owing,  as  I have 
already  pointed  out,  to  the  superior  quality  of 
the  Peruvian  staple,  the  goods  manufactured 
at  Vitarte  are  better  and  more  adaptable  to 
the  native  requirements ; and  thus  it  is  that 
they  always  maintain  their  briskness,  and  that 
their  demand  is  ever  on  the  increase,  notwith- 
standing the  fluctuations  of  the  market  with 
respect  to  the  imported  article,  which  has  to 
pay  a comparatively  heavy  import  duty  of 
between  8 and  24  centavos  per  kilogramme. 

The  valleys  of  Ferrenafe,  Chicama,  Guada- 
lupe, Santa,  Supe,  Canete,  and  the  Lima  dis- 
trict are,  perhaps,  amongst  the  most  famous 
for  the  cultivation  and  production  of  the  cane. 
In  these  valleys  the  estates  are  simply  superb, 
and  the  greater  part  of  them  are  fitted  up  with 
machinery  of  the  latest  and  most  modern  type. 
The  sugar  industry  in  Peru  has  suffered  to  a 
very  large  extent,  owing  to  the  keen  compe- 
tition of  beet  sugar  in  the  European  markets,  1 
and  the  increased  production  of  cane  in  other 
■countries  which  has  caused  a considerable 
fall  in  prices.  Then,  again,  the  Peruvian 
producers  have  had  to  contend  with  scarcity 
of  labour,  limited  water  supplies,  a long  and 
protracted  foreign  war,  which  brought  about  a 
most  serious  financial  crisis,  the  effects  of 
which  are  felt  even  to  day. 

Notwithstanding  these  drawbacks,  the  sugar 
Industry  is  still  one  of  the  most  important  in 
the  country,  and  one  which  promises  to  in- 
crease if  proper  attention  is  paid  it.  As  a 
proof  of  this,  I may  mention  that  the  pro- 
duction, during  1891,  has  reached  67,000  tons, 
an  increase  of  about  10,000  tons  over  the  pre- 
ceding year.  Some  of  the  estates  are  provided 
with  every  modern  appliance,  such  as  narrow- 
gauge  railways  for  the  carriage  of  the  cane 
from  the  fields  to  the  sugar-houses.  During 
the  last  year  an  English  company  has  bought 
over  one  of  the  estates  in  the  Chicama  Valley, 
and  put  up  powerful  machinery  of  the  most 
modern  description,  of  the  well-known  firm  of 
Fawcett,  Preston  and  Co.  The  sugar-houses 
and  the  different  departments  have  been  fitted 
up  with  electric  light,  so  that  work  is  now 
going  on  at  full  pressure  day  and  night.  "Due 
to  the  impulse  which  the  capital  invested  has 
given  to  this  estate,  there  is  every  reason  to 
believe  that  this  year’s  output  of  sugar  alone 


will  exceed  6,000  tons.  The  success  which 
this  venture  has  obtained,  I understand,  has 
been  the  cause  of  some  inquiry  after  the  Peru- 
vian sugar  estates,  and  I should  not  be  at  all 
surprised  to  learn  that  several  others  are  being 
bought  over  by  English  companies. 

Another  instance  where  the  purchase  of  a 
going  concern  in  Peru  has  proved  profitable 
to  investors,  is  the  case  of  Messrs.  Backus 
and  Johnston’s  brewery  in  Lima.  These 
gentlemen  established,  in  1880,  a very  large 
brewery  in  Lima  in  order  to  meet  the  ever 
increasing  demand  for  a light  laager-beer. 
In  1890  their  concern,  which  was,  at  the  time, 
a most  prosperous  business,  was  bought  over 
by  an  English  company,  and  as  a result  of  the 
capital  invested  in  the  business,  I may  mention 
that  to-day  the  production  has  been  quad- 
rupled, and  that  the  supply  quite  equals  the 
demand. 

The  foregoing  will  convey  to  you  what  can 
be  done  in  such  a country  as  Peru  when 
capital  is  forthcoming. 

Like  these,  there  are  other  industries  which 
might  be  taken  up  and  developed,  and  also 
others,  entirely  new  to  the  country,  which 
might  be  introduced  at  a great  profit  to  the 
investors. 

In  the  mining  industries  Peru  has  likewise 
had  to  depend  upon  native  capital,  and 
although  we  can  boast  of  several  big  fortunes 
made  in  the  mines,  and  within  the  last  twenty 
years,  I must  confess  that,  in  a great  measure, 
this  industry  has  not  returned  to  its  former 
prosperity,  due  to  the  scarcity  of  available 
capital  in  the  country  for  the  proper  develop- 
ment of  such  an  expensive  and  speculative 
industry. 

Within  the  last  few  years  some  English 
companies  have  taken  over  Peruvian  mines, 
and  I have  not  heard  of  the  investors  having 
had  any  reason  for  complaint. 

Speaking  of  the  mining  industries,  I may 
mention  the  concentrating  and  smelting  works 
at  Casapalca,  in  the  rich  mining  district  of 
Huarochiri.  These  works  date  since  1889, 
and  their  products  consist  of  base  bullion  and 
copper  5 matte. 

The  plant  is  most  perfect,  and  consists  of 
Freue-Venner  concentrators,  stamps,  crushing 
mills,  reverberatory  furnaces,  Bruckner  fur- 
naces, kilns,  a 40-ton  water-jacket  furnace,  a 
complete  laboratory  is  attached  to  the  estab- 
lishment, and  in  every  respect  the  w’ork  ranks 
among  the  first  of  its  class  in  South  America. 
Sixty  tons  of  ore  can  be  treated  daily  at  the 
works. 
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In  the  other  mining  districts  I think  that 
establishments  of  this  class  would  be  paying 
concerns,  and  although  there  are  other  smelt- 
ing and  concentrating  works  in  Peru,  yet  none 
are  so  perfect  as  those  at  Casapalca. 

One  of  the  drawbacks  in  Peru  to  all  indus- 
tries has  been  the  excessive  price  of  fuel. 
English  and  Australian  coal  costs  about  £$ 
a ton  in  Lima,  while  the  price  for  Chilian  and 
native  coal  varies  between  30s.  and  40s.  the 
ton.  But  as  I said  before,  that  Peru  might 
really  be  considered  as  nature’s  most  favoured 
country,  the  discovery  of  vast  petroleum  fields 
in  different  parts  of  the  country,  and  the  appli- 
cation of  the  crude  oil  as  fuel  in  lieu  of  coal, 
has  completely  altered  such  a state  of  affairs. 

The  existence  of  bitumen,  pitch,  and  petro- 
leum in  Peru  was  proved  many  years  ago,  but 
as  always  happens  in  the  case  of  rich  coun- 
tries, while  Peru  had  guano  and  nitrate  to  live 
upon,  nobody  worried  himself  about  gold, 
silver,  or  oil.  To-day,  things  have  changed, 
and  so  it  is  that  everyone  now  looks  for  the 
natural  and  true  sources  of  wealth,  such  as 
agriculture  and  the  many  known  rich  mines 
which  exist  all  over  the  immense  territory. 
Following  on  this  it  was  only  natural  that  the 
petroleum  district  of  Peru  should  have  been 
surveyed,  and  the  result  has  been  to  prove  that 
Peru,  in  the  Department  of  Piura,  alone  pos- 
sesses over  16,000  square  miles  of  petroliferous 
soil.  Such  a discovery  at  a moment  when 
coal  keeps  rising  in  price,  and  when  petro- 
leum is  in  greater  and  increasing  demand,  and 
is  considered  on  all  sides  to  be  the  destined 
fuel  of  the  future,  brought  about  something  like 
a fever  in  the  country,  and  a rush  was  made  for 
the  petroleum  fields.  In  1888,  there  were  23 
claims  registered;  in  1889,36;  and  in  1890, 
97  ; and  last  year  the  number  had  risen  to  613. 

Since  these  discoveries,  two  English  com- 
panies and  two  syndicates  have  already  been 
formed  in  order  to  buy  some  of  these  pro- 
perties. So  at  present  these  fields  are  being 
worked  to  some  extent.  The  result  has  been 
that  Peru  will  shortly  consume  entirely  her 
own  product,  and  that  she  will  be  in  a condition 
to  supply  the  whole  South  American  markets 
as  well  as  China  and  Australasia. 

The  pioneer  works  in  Peru  belong  to  an 
Italian  gentleman,  Signor  Piaggio,  who  has  at 
Zorritos  54  claims  of  40,000  square  metres 
each.  At  present  11  wells  are  being  worked, 
and  these  supply  sufficient  oil  for  refining 
6,000  cases  per  month.  These  works  have  fine 
machinery,  and  the  property  is  well  equipped 
and  fitted  up  in  every  respect. 


Of  the  English  companies,  the  London  and 
Pacific  Petroleum  Company,  Limited,  is  for 
the  present  the  one  which  has  the  first  and 
largest  establishment  for  refining  petroleum 
and  supplying  oil  fuel  in  the  country.  The 
company  possesses  some  tank  steamers,  and 
has  just  started  an  experiment  of  introducing 
Peruvian  kerosene  into  China,  a venture  which 
I hope  may  meet  with  every  success.  The 
following  figures  will  give  an  idea  of  the  pro- 
gress which  this  industry  is  already  making  at 
Zorritos 

Exports. 

(1889.) 


kilos. 

Crude  oil  2,151,874 

Kerosene 999,658- 

Lubricating  clear  oil 457»79^ 

(1890.) 

Crude  oil  2,324,219 

Kerosene 1,199,161 

Lubricating  clear  oil 1,115,677 


and  from  Talara,  where  the  London  and! 
Pacific  Petroleum  Company  are  established, 
the  exports  during  1890  consisted  of  1,100  tons 
of  crude  oil  in  tanks,  46,589  cases  of  kerosene, 
and  4,000  barrels  of  lubricating  fine  oil. 

The  future  of  mineral  oil,  as  a fuel,  has 
advanced  another  step,  perhaps  its  final  one, 
since  the  recent  important  invention  of  Mr. 
Chenhall  for  solidifying  the  crude  oil.  If,  as 
appears  from  the  tests  and  experiments  to- 
which  the  petroleum  in  its  new  form  has  been 
subjected  by  some  of  your  most  trustworthy 
and  experienced  engineers  and  chemical 
analysts,  the  problem  of  solidification  has 
been  solved,  then  indeed  must  Peru  be  con- 
gratulated on  her  extraordinary  good  luck, 
which  will  give  the  country  a most  valuable 
industry,  one  which  I may  describe  as  the 
parent  industry  to  nearly  all  others.  With 
fuel  of  a superior  quality,  advantageously 
situated  for  exportation,  capital  will  not  then 
tarry  to  come  to  the  country,  and  give  impulse 
and  life  to  new  and  and  at  present  latent 
industries.  What  strides  in  the  way  of  pro- 
gress a country  thus  favoured  will  be  able  to 
make,  I leave  to  you  to  consider. 

I must  now  bring  my  reading  to  an  end, 
leaving  many  and  important  subjects  for  other 
and  better  hands  than  mine.  But,  before  I 
sit  down,  I beg  to  call  your  attention  to  one 
point,  which  I am  sure  will  interest  you,  even 
if  commerce  and  industrial  enterprise  be  not 
among  the  pursuits  or  callings  of  all.  I refer 
to  the  action  of  the  Government  of  the  United 
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States  of  America,  in  promoting  the  establish- 
ment of  a Bureau  of  Information  of  the  Latin  - 
American  Republics  at  Washington  ; and,  I 
ask,  why  could  not  a similar  thing  be  attempted 
here  in  this  great  metropolis,  where,  undoubt- 
edly, the  commercial,  industrial,  and  financial 
interests  of  those  countries  are  rooted,  and 
from  whence  the  capital,  which  gives  life  and 
vigour  to  every  enterprise,  emanates  ? 

Some  time  ago  a friend  of  mine,  Mr.  L. 
Tamini,  an  Argentine  gentleman,  communi- 
cated to  me  a plan  for  establishing  in  the  great 
city  of'London  a Latin-American  Chamber  of 
Commerce  and  Bureau  of  Information.  I 
endorsed  his  views ; and,  with  the  help  of 
Messrs.  Bailie,  Consul  for  Paraguay,  and  Mr. 
Mackinnon,  Consul  for  Uruguay,  we  tried  to 
give  form  to  this  splendid  idea.  The  financial 
crisis  of  1890,  and  the  political  and  economical 
outlook  in  some  of  the  most  important  sections 
of  the  South  American  continent,  spoiled  our 
labours,  which,  perhaps,  did  not  meet  with  all 
the  encouragement  which  they  deserved  from 
the  public  supposed  to  be  interested  in  Latin- 
American  affairs  ; this,  I believe,  in  sympathy 
to  the  abnormal  situation  which  the  city  ex- 
perienced at  the  time.  However,  be  the  reason 
and  cause  what  it  may,  the  fact  is  that  we 
have  not  been  able  to  carry  out  our  idea  on 
the  lines  proposed,  and  therefore  have  had  to 
content  ourselves — at  least,  for  the  time  being 
— with  an  embryo  Chamber  of  Commerce. 
This  exists,  perhaps,  more  in  our  imagination 
than  in  reality,  but  it  nevertheless  exists,  and 
I think  that,  by  a little  propping  here  and 
raising  there,  it  might  be  made  the  very 
bureau  which  I consider  most  important 
should  exist  in  such  a centre  as  London. 

The  average  Latin-American,  who  comes  to 
this  country  on  business,  finds  himself  lost  in 
London,  as  he  ignores  the  language,  and, 
above  all,  the  special  manner  in  which  Eng- 
lish business  and  transactions  are  conducted. 
If  he  does  not  fall  into  the  clutches  of  men  of 
straw  he  may  consider  himself  very  lucky,  but 
the  chances  are  ten  to  one  that,  wishing  to 
avoid  them,  he  gets  caught  in  their  meshes  at 
some  boarding-house  where  he  is  probably 
staying,  in  order  to  learn  or  practice,  as  the 
case  may  be,  English.  The  result  is  that  his 
business  is  hawked  about,  and  as  the  person 
in  charge  of  it  is  of  very  dubious  standing, 
to  put  it  mildly,  it  is  naturally  rejected,  with- 
out the  honours  of  a listening  or  of  a reading. 
Meanwhile  the  confiding,  but  ignorant,  would- 
be  vendor  is  whiling  away  his  time  sight- 
seeing, and  speculating  on,  when  not  actually 


living  upon,  his  future  gains.  The  month* 
pass,  and  at  last  he  is  told  that  the  times 
are  bad  ; that  money  is  tight  or  loose  ; that  the 
state  of  his  or  of  the  neighbouring  country  is 
troubled;  that  the  smash  of  such  a firm  in 
Honolulu,  or  any  other  place  on  the  earth,  has 
produced  a financial  crisis,  and  that  there  is 
no  prospect  whatever  of  doing  business  for 
the  moment.  After  having  spent  more  money 
than  was  necessary,  th$  individual  returns 
home  to  tell  his  friends  and  countrymen  that 
there  is  no  business  possible  in  England ; and 
thus,  perhaps,  a good  concession  or  a good 
business  is  thrown  over  or  buried  in  oblivion 
until  another  chance  is  given  it. 

The  Bureau  which  I recommend,  would  be 
the  rendezvous  for  all  Latin-Americans  in  this 
city  ; thither  they  would  go  to  discuss  business 
and  to  meet  the  persons  they  should  have 
made  appointments  with.  As  for  the  English 
portion  of  the  public,  they  would  be  able 
to  obtain  from  such  a bureau  all  the  infor- 
mation they  should  require  without  having 
to  call  upon  the  consuls  at  all  hours,  and  get, 
perhaps,  about  one-tenth  of  what  they  expected. 

That  the  proper  organisation  of  such  a 
chamber  or  bureau  is  useful,  need  not  be 
pointed  out  to  you,  as  it  is  to-day  a universally 
acknowledged  fact  that  it  is  through  such  in- 
stitutions, and  by  their  aid,  that  the  spreading 
of  commerce  from  nation  to  nation  is  carried  on. 

I must  now  apologise  to  you  all  for  my  very 
dry  discourse,  which  I thank  you  for  having 
listened  so  attentively  to.  I hope  that  I have 
impressed  you  with  the  importance  of  the 
country  which  I have  so  poorly  and  confusedly 
attempted  to  describe  to  you,  and  that  it  and 
you  may  derive  some  positive  benefit  from  what 
has  been  put  forward. 


DISCUSSION. 

The  Chairman  thought  that  the  exhaustive 
paper  to  which  they  had  just  listened  must  have 
conveyed  to  them  a great  deal  of  information 
about  Peru,  a country  in  which  Englishmen  ought 
to  be  deeply  interested,  as  England  had  a greater 
amount  of  trade  and  commerce  with  Peru  than  with 
any  other  country  in  the  world.  The  paper  embraced 
a number  of  subjects,  such  as  the  question  of  immigra- 
tion, public  works,  including  railways,  products  of 
the  country,  manufactures,  and  the  navigation  of  the 
Amazon,  as  well  as  financial  questions ; and  no 
doubt  there  were  many  present  who  would  be  glad 
to  speak  upon  one  or  the  other  of  these  subjects. 
He  hoped  that  some  remarks  would  be  forthcoming 
as  to  the  formation  of  the  Bureau  of  Information, 
to  which  reference  had  been  made  in  the  paper. 


426 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[ March  25,  1^92. 


Sir  Alfred  Dent  thought  the  facts  collected 
by  Senor  Pezet  must  carry  a great  deal  of  weight, 
seeing  the  important  position  he  occupied  in 
England  as  Consul-General  for  Peru.  So  long 
as  Seiior  Pezet  held  that  office,  he  felt  confident 
that  his  country  would  be  well  served,  and  that 
those  who  came  in  contact  with  him  would  be 
well  pleased.  Amongst  other  subjects  alluded  to, 
was  the  interest  which  Englishmen  had  in  Peru. 
That  was  perhaps  more  centralised  now  that  a 
great  company  had  been  started  in  London,  whose 
special  business  it  was  to  work  and  develop 
all  the  railways  and  other  properties  which  Peru 
had  handed  over  to  the  bondholders,  and  to  bring 
that  enterprise  into  a good  commercial  posi- 
tion which  would  do  credit  to  the  Englishmen 
who  undertook  the  work,  and  bring  that  success 
to  Peru  which  the  country  so  much  needed.  The 
railways  were  peculiarly  interesting  to  those  who  had 
time  to  study  them,  seeing  that  many  hundred 
thousands  of  pounds  sterling  had  been  spent  upon 
them.  The  Southern  Railway  crossed  the  Andes  at 
a great  elevation,  when  it  went  down  to  Lake  Titicaca, 
which  was  some  13,000  feet  above  the  level  of 
the  sea,  150  miles  long  and  40  miles  wide  in  many 
parts.  The  lake  was  navigated  by  two  small 
steamers,  and  a third  steamer  of  much  larger 
capacity,  which  had  recently  been  built  upon  the 
Clyde,  would  shortly  be  added.  This  steamer,  which 
is  170  feet  long,  will  shortly  be  shipped  to  Mol- 
lendo,  and  having  been  taken  over  the  Andes  and 
through  the  tunnels,  would  be  put  together  on  the 
border  of  the  lake  at  Puno.  It  is  proposed,  by 
means  of  this  steamer,  to  navigate  the  lake  to  the 
mouth  of  the  river  Desaquedero  at  the  further  end, 
in  order  to  open  up  the  mineral  districts ; and  in 
time  the  southern  railway  would  probably  be  ex- 
tended from  that  point  to  La  Paz,  the  capital  of 
Bolivia,  thus  increasing  the  lake  traffic.  The  Central 
Railway,  further  north,  commences  at  Callao  and 
Lima,  crosses  the  Cordilleras  at  an  elevation  much 
higher  than  Mont  Blanc.  It  afterwards  dives  down  in 
the  direction  of  the  tributaries  of  the  Amazon  into  a 
most  fertile  agricultural  country,  and  it  is  the  forests 
of  this  country  that  the  well-known  Ceylon  planters, 
Mr.  Ross,  Mr.  Sinclair,  and  Mr.  Clarke,  have  been 
exploring  lately  on  behalf  of  the  Peruvian  Corpora- 
tion. They  all  give  a glowing  description  of  the 
soil  and  district  from  a planter’s  point  of  view; 
and  it  is  hoped  that  several  planting  industries 
will  soon  be  started  there  under  the  management 
of  Ceylon  men.  The  two  difficulties  to  be  dealt 
with  are  that  of  labour  and  transport,  though 
the  latter  would  be  overcome  no  doubt  as  soon  as 
the  railways  were  extended.  With  regard  to  the 
labour,  they  were  told  that  there  were  a good  many 
natives  in  the  interior  of  Peru,  but  it  was  a question 
how  far  that  labour  was  available  to  meet  the  wishes 
and  wants  of  English  planters.  They  hoped  to 
introduce  foreign  labour  —Chinese  and  others — and 
they  looked  to  the  Peruvian  authorities  to  do  all  they 


could  to  assist  them  in  this  direction.  The  Chinese 
were  a very  industrious  class,  and  if  properly  treated, 
proved  to  be  the  best  labourers  in  the  world  for  the 
tropical  regions.  As  regarded  petroleum,  which 
was  being  extracted  by  one  or  two  companies,  he 
might  say  that  petroleum  was  being  largely  used  in 
the  form  of  liquid  fuel  on  the  railways,  nearly  all  the 
locomotives  having  been  converted  so  that  they  could 
burn  refuse  petroleum,  thus  effecting  a saving  of  some 
40  or  50  per  cent.  They  had  been  told  that  English 
coal  cost  ^3  a ton  in  Lima,  but  he  was  glad  to  say 
they  could  get  it  for  considerably  less  than  that  now, 
though  in  many  of  the  mining  districts  the  miners 
would  willingly  pay  ^12  a ton  for  coal.  Speaking 
from  an  agricultural  point  of  view,  from  all  accounts  to 
hand  it  was  clear  that  the  soil  was  of  a very  rich  kind, 
and  the  climate  also  was  most  enviable.  At  Lima  the 
temperature  was  from  6o°  to  8o°,  which  was  the  most 
perfect  climate  to  live  in.  Fevers  were  comparatively 
unknown  there.  Peru  had  one  advantage  over  manyof 
the  South  American  States,  viz  , that  its  paper  currency 
had  practically  disappeared,  wages  and  the  like  being 
paid  in  coin  (Peruvian  dollars).  Senor  Pezet  had  rather 
led  the  meeting  to  believe  that  the  question  of  solidify- 
ing petroleum  had  been  solved, but  perhaps  the  Society 
of  Arts  would  have  a word  to  say  upon  that  question 
later  on,  as  many  seemed  to  doubt  whether  this 
question  had  been  absolutely  settled.  No  doubt  if 
the  refuse  petroleum  could  be  solidified,  when  it  might 
be  easily  carried,  and  afterwards  liquified  so  as  to  be 
used  on  board  ship,  it  would  do  a great  deal  towards 
supplanting  coal.  He  was  strongly  in  favour  of  the 
establishment  of  a Bureau  in  this  country  at  which 
information  could  be  obtained  by  those  who  wished 
to  seek  their  fortunes  in  South  American  colonies. 
The  Erst  qualification  necessary  for  that  was  a know- 
ledge of  the  Spanish  language.  It  had  been  the 
fashion,  of  late  years,  to  learn  German,  though  he 
could  not  quite  see  the  use  of  this  language  to  a man 
who  had  to  make  his  way  in  the  world.  It  might  be 
useful  for  academic  purposes,  but  it  was  not  nearly  as 
useful  a language  as  Spanish  in  the  Colonies  of  the 
New  World.  Of  course,  this  was  a subject  upon  which 
opinions  might  differ. 

Colonel  Harris  said,  as  an  old  resident  in 
Peru  for  twenty  years,  and  one  who  had  known 
Senor  Pezet  from  a child,  he  could  not  refrain 
from  making  a few  remarks  upon  the  excellent 
paper  which  had  been  read.  He  could  endorse 
nearly  the  whole  of  it,  having  travelled  from  north 
to  south  and  east  to  west  in  Peru.  He  con- 
curred in  the  statement  as  to  the  natural  riches  of 
the  nation.  It  was  almost  like  a fairy  tale ; but 
Senor  Pezet  had  only  touched  the  fringe  of  the 
natural  sources  of  Peru.  Time  would  prove,  as  rail- 
ways wei-e  opened  and  immigration  was  poured  into 
the  country,  that  all  he  had  stated  was  correct.  A s 
one  of  the  pioneers  of  the  mining  industry,  he  did 
not  think  that  enough  had  been  said  of  the 
wonderful  gold  sources  of  Peru.  In  Caraybaya 
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and  Sandia,  which  were  only  four  days’  journey 
from  a railway,  the  country  teemed  with  gold, 
both  in  the  alluvial  and  in  mines ; and  it  was 
snrprising  that  English  capitalists  should  go  thou- 
sands of  miles  to  the  wilds  of  Africa,  when  they 
could  go  comfortably  in  a steamer  to  Mollendo,  and 
thus  get  within  four  days’  journey  of  one  of  the 
richest  deposits  of  gold  in  the  world.  The  finest 
coffee  was  also  grown  in  Peru  ; in  fact,  the  quality 
was  so  much  appreciated  that  very  little  of  it  was 
ever  sent  away.  His  son,  who  had  a large  interest 
in  the  northern  part  of  Peru,  was  at  the  present 
moment  sinking  wells  for  petroleum.  One  of  the  com- 
panies there  had  a 4-inch  hole  from  which  a spout  of 
oil  rose  25  feet  above  the  surface.  This  would  give 
some  idea  of  the  quantity  of  oil  there.  He  did  not 
believe  that  the  supply  would  ever  be  exhausted. 
Many  experts  thought  that  the  deposit  of  oil  was  far 
greater  and  much  superior  to  that  of  Pennsylvania  or 
Baku.  He  disagreed  with  Sefior  Pezet  entirely  on 
the  question  of  solidifying  petroleum.  This  had  been 
tried  in  Russia  by  means  of  a soap,  which  turned  the 
petroleum  into  a kind  of  vaseline.  The  cost  of  doing 
this  was  from  to  25s.  a ton,  which,  in  itself,  was 
quite  sufficient  to  prevent  the  process  from  being 
carried  out  successfully.  There  would  always  be  an  im- 
mense demand  for  petroleum  on  the  coast.  At  the  pre- 
sent moment  the  Pacific  Steam  Navigation  Company 
were  using  100,000  tons  of  coal  per  year,  but  if  they 
could  use  petroleum,  and  take  in  a cargo  within  two 
or  three  hours  at  their  very  door,  an  enormous  saving 
wcwuld  be  effected.  He  thought  the  time  was 
not  far  distant  when  a large  number  of  steamers 
would  be  supplied  with  petroleum  fuel  from  this 
district. 

Mr.  G.  E.  Church  said  he  might  safely  endorse  all 
that  Sefior  Pezet  had  said  with  regard  to  the  vast 
resources  of  Peru.  He  was  one  of  those  who  be- 
lieved that  Peru  had  now  commenced  its  true  era  of 
national  development,  and  his  reasons  for  so  thinking 
were  these.  From  the  time  of  the  conquest,  from 
1525,  up  to  the  war  of  independence,  Peru  was  under 
the  rule  of  the  viceroys.  Everyone  knew  what  that 
was,  it  was  a rule  of  ruin  and  of  the  absolute  de- 
population of  the  country.  The  Spaniards  built  no 
roads ; and  the  only  two  good  buildings  that  they 
ever  built  were  the  cathedral  and  the  mint.  These 
they  never  repaired.  Under  Spanish  rule,  the 
Peruvians  remained  an  illiterate  race.  After  some 
years  the  Peruvians  drove  out  the  Spaniards,  and 
then  came  the  question  what  form  of  government 
should  they  adopt  ? The  wildest  republican  theories 
were  adopted,  born  of  the  teachings  of  the  French 
Revolution  ; and,  for  40  years,  they  cut  each  other’s 
throats,  until,  finally,  they  acquired  some  stability. 
Then  came  a period  when  Europe  wanted  Peruvian 
guano— a period  of  prodigality  and  plunder.  The 
natives  did  not  develop  the  mining  and  agricultural 
wealth  of  the  country ; but  everybody  seemed 
to  be  related  to  everybody  else  who  had  an 
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office  under  the  Government,  and  so  long  as  the 
guano  lasted  the  period  of  prodigality  and  plunder 
went  on  riotously.  Upon  the  guano  becoming 
exhausted,  nitrate  took  its  place  ; but  this  having 
attracted  the  attention  of  Chili,  the  result  was, 
that  a war  broke  out  in  1879— never  mind  under 
what  pretext,  though  he  fancied  everyone  knew 
that  it  was  the  nitrate  fields.  The  reader  of  the  paper 
spoke  of  this  war  as  a misfortune  to  Peru,  but  he 
should  characterise  it  as  the  turning  point  of  her 
fortunes.  It  was  the  greatest  blessing  that  could 
possibly  have  happened  to  her,  as  it  made  everybody 
poor,  and  they  could  not  live  any  longer  on  the 
Government.  When  Chili  had  taken  the  nitrate 
fields,  and  left  Peru  stripped  of  everything,  they  were 
about  as  reduced  as  any  nation  could  possibly  be. 
They  had  to  commence  to  wear  out  their  old  clothes, 
as  they  had  nothing  to  exchange  for  new  ones. 
This  period  continued  for  about  six  or  eight  years, 
from  1882  to  1889.  Slowly  coming  to  their 
senses,  they  began  to  comprehend  that  the  real 
wealth  of  the  country  consisted  in  mining  and 
agriculture.  It  was  for  this  reason  that  he  contended 
Peru  had  commenced  her  regeneration  by  going  to 
work  to  develop  her  vast  mineral  and  agricultural 
resources.  But  then  came  the  crucial  point,  how 
were  they  going  to  do  this  on  a grand  scale  with- 
out increased  population  ? They  had  very  profit- 
ably turned  over  the  railways  to  the  Peruvian 
Corporation,  which  would  contribute  very  largely 
to  the  regeneration  that  everyone  desired.  That 
brought  him  to  the  question  of  immigration. 
Immigrants  were  strange  people ; the  immigrant 
who  was  good  for  one  country  might  be  very 
inferior  for  another.  You  had  to  take  the  native 
population  into  consideration.  In  Peru  the  moun- 
tain people  did  not  like  to  go  to  the  lowlands,  and 
the  lowland  people  did  not  like  to  go  to  the  moun- 
tains. They  did  not  thrive  by  the  change.  You  had 
to  seek  a class  of  immigration  for  Peru  having  regard 
to  the  considerations  of  the  place  where  you  could 
put  them,  and  the  products  of  the  district  to  be 
cultivated.  The  reader  of  the  paper  had  spoken  of 
the  lazy  nigger,  but  negroes  were  a great  deal  like 
white  men,  they  would  not  work  unless  obliged  to. 
They  were  very  similar  to  other  races  in  this  respect ; 
it  depended  a great  deal  on  how  you  treated  them. 
Numberless  laws  might  be  made,  but  this  would 
not  get  immigrants.  If  you  got  one  immigrant 
you  would  not  get  two,  unless  the  first  wrote  back, 
and  said  he  liked  the  country  and  the  way  he 
was  treated.  The  great  fault  with  Peru  was  that 
the  immigrant  was  badgered  about  by  all  the  little 
petty  authorities,  the  result  being  that  life  was  made 
miserable  to  him  ; and  he  would  write  back  to  his 
friends,  and  say,  “ Don’t  come  here.”  He  told  the 
Prime  Minister,  when  asked,  a few  years  ago,  at 
Rio  de  Janeiro,  as  to  why  immigration  could  not 
be  got  in  Brazil,  that  it  was  because  of  the  bad 
way  the  immigrants  were  treated,  they  being  then 
classed  the  same,  socially,  as  slaves.  Until 
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labour  was  respected,  and  considered  honourable, 
they  would  never  get  immigration.  He  hoped  he 
would  be  excused  for  being  perfectly  frank  about  this 
subject.  He  was  a great  admirer  and  had  firm  faith 
in  the  future  of  Peru,  believing . that  it  had  got 
through  its  babyhood,  and  would  become  a grand 
country. 

Mr.  A.  Ross  said,  as  one  of  the  Commissioners  who 
had  been  sent  out  by  the  Peruvian  Corporation  to 
examine  the  agricultural  resources  of  the  country,  he 
might  say  that  he  thought  the  reader  of  the  paper 
had  rather  underestimated  the  riches  of  the  country, 
both  mineral  and  agricultural.  What  was  required 
to  open  out  the  country  was  the  introduction  of 
labour  from  other  places.  The  climate  of  Lima, 
at  the  time  of  our  arrival  in  Peru,  in  June  last 
year,  was  very  much  the  same  as  that  of  London 
during  summer,  with  the  exception  that  it  seldom 
rained.  By  means  of  irrigation  the  coast  could 
be  turned  into  a vast  sugar  plantation.  In  fact 
all  along  the  central  part  of  Peru  it  was  suitable  for 
European  immigration.  The  railways  were  being 
rapidly  extended  in  the  interior,  and  shortly  an 
interoceanic  communication  would  be  open  from  the 
Atlantic  through  the  Amazon  and  overland  to  the 
Pacific. 

Mr.  J.  Ferguson  (Ceylon)  said  interest  in  Peru 
was  not  confined  to  England.  Those  living  in  the  east 
of  India  and  Ceylon  had  a special  interest  in  Peru, 
because  of  one  of  the  greatest  blessings  that  had  been 
conferred  upon  the  human  race  in  Southern  Asia, 
viz.,  the  introduction  of  the  cinchona  plant.  A few 
plants  were  brought  to  Bombay,  in  1861,  by  Mr. 
Markham,  and  the  cultivation  was  commenced  by 
Government  on  the  Nilgiris  and  in  the  Hakgala- 
gardens,  Ceylon,  the  result  being  that  the  culti- 
vation of  that  product  in  the  eastern  world  had 
increased  to  such  an  extent  that  the  price  of  quinine, 
which  at  that  time  was  16s.  an  ounce,  had  now  been 
reduced  to  9d.  an  ounce.  What  that  meant  to  the 
lives  of  millions  in  India  and  China,  the  European 
world  had  but  little  conception.  When  coffee  failed 
in  Ceylon,  their  planters  went  in  for  cinchona,  and 
for  some  years  this  was  a profitable  investment,  until 
the  exports  reached  nearly  16,000,000  lbs.  of  bark 
in  1887,  and  since  then  the  price  tumbled  down  so 
enormously  that  the  ordinary  cinchona  trees  remain- 
ing in  Ceylon  became  not  much  more  valuable  than 
the  weeds  on  a plantation.  Our  planters  had  next 
to  take  to  tea.  But  there  was  some  danger  that  tea 
in  India  and  Ceylon  might  follow  very  much  in  the 
wake  of  cinchona  through  over-production  in  pro- 
portion to  demand.  In  ten  years  the  exports  from 
Ceylon  alone  had  risen  from  almost  nothing  to 
68,000,000  lb.,  and  there  was  the  prospect  ere  long 
of  their  reaching  100,000,000  lb.  annually.  Now, 
while  warning  them  against  tea,  on  the  other  hand 
he  would  remind  intending  planters  in  Peru  that 
coffee  had  failed  in  India,  Ceylon,  and  Java.  The 


eastern  world  now  did  not  give  one-fourth  the 
quantity  of  coffee  it  did  a few  years  ago,  and  Ceylon 
planters  in  Brazil  represented  that  it  had  got  to  the 
top  of  the  tide  with  regard  to  coffee.  Therefore 
what  they  had  heard  that  evening  of  coffee  doing  so 
well  in  Peru  as  well  as  cacao,  gave  the  greatest 
possible  encouragement  to  capitalists  and  planters 
to  look  to  Eastern  Peru  as  a future  place  of  supply 
for  these  valuable  products.  He  said  this  because  he 
had  had  the  pleasure  of  reading  Mr.  Clark’s  report, 
as  well  as  the  unpublished  report  by  Messrs.  Ross 
and  Sinclair.  The  opinion  of  these  latter  two 
practical  coffee  and  cacao  planters  would  be  accepted 
in  the  eastern  planting  world,  when  their  report 
appeared,  as  about  the  best  opinions  the  Peruvian 
Corporation  could  possibly  have  with  regard  to 
tropical  products  in  Peru.  Ceylon  continued  to  be 
the  best  school  in  the  world  for  the  training  of 
tropical  agriculturists,  and  the  Ceylon  planters  would 
read  of  the  prospect  in  Peru  with  the  greatest  possible 
interest,  and  as  the  hill  country  of  their  little  island 
might  be  getting  rather  overcrowded,  some  of  their 
planters  would  no  doubt  begin  to  turn  their  attention 
to  the  west,  and  perhaps,  ere  long,  make  their  way 
to  the  Amazonian  regions  of  Peru. 

Mr.  J.  I.  Watts  said,  having  visited  and  taken  a 
great  interest  in  Peru,  he  could  endorse  all  that  Mr. 
Pezet  had  said  with  regard  to  agriculture.  The 
picture  had  not  been  overdrawn  in  the  slightest. 
The  cows  raised  upon  the  farms  in  Peru  would  not 
disgrace  any  agricultural  show  ; their  yield  of  milk 
being  also  large  and  of  the  richest  quality.  The 
results  obtained  in  this  direction  were  no  doubt 
largely  due  to  the  richness  of  the  pastures,  and 
to  the  splendid  climate.  He  could  not  say  so 
much  for  the  sheep,  although  he  had  seen 
some  very  fine  specimens  there.  In  1876,  he 
crossed  Peruvian  rams  with  Dorset  sheep,  the 
result  of  which  had  far  exceeded  his  expectations,, 
and  the  breed  of  sheep  was  now  being  considerably 
improved.  He  considered  there  was  a very  great 
future  for  Peru,  both  from  its  vast  agricultural  and. 
its  mineral  resources. 

The  Chairman,  in  proposing  a vote  of  thanks 
to  the  reader  of  the  paper,  said  he  thought 
there  was  a peculiar  fitness  in  their  having  re- 
ceived this  information  from  Senor  Pezet ; there 
was  an  official  fitness,  and  there  was  an  hereditary 
fitness.  Senor  Pezet’s  great  grandfather  was  one 
of  the  very  first  men  in  Peru  who  raised  the 
cry  of  freedom,  and  he  was  a martyr  to  that 
noble  cause.  Senor  Pezet’s  grandfather,  whose 
acquaintance  he  had  the  pleasure  of  making  in  years 
now  long  gone  by,  was  one  of  the  most  accomplished 
Presidents  of  Peru,  and  the  one  who  introduced  the 
decimal  system  into  that  country.  Senor  Pezet  him- 
self had  served  his  country  in  war,  and  had  done 
good  service  in  peace ; in  fact,  he  was  doing  most 
excellent  service  to  his  country  at  the  present  time 
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in  England  in  his  official  capacity  as  Consul-General. 
For  these  reasons  he  had  great  pleasure  in  con- 
gratulating the  meeting  upon  the  valuable  paper 
which  had  been  read  ; and  he  might  also  con- 
gratulate SeSor  Pezet  on  the  interesting  discussion 
which  had  taken  place.  He  begged  to  propose  a 
cordial  vote  of  thanks  to  the  author  of  the  paper. 

The  vote  of  thanks  having  been  carried, 

Mr.  Pezet,  in  returning  thanks,  said  if  he  had 
touched  upon  all  the  points  which  had  been  referred 
to  in  the  discussion,  the  paper  would  have  been 
double  the  length  it  was.  If  any  one  required 
further  information  upon  any  subject  he  should  be 
happy  at  any  time  to  give  it.  He  believed  that  Peru 
had  now  turned  over  a new  leaf.  Though  he  could 
not  quite  accept  everything  which  Mr.  Church  had 
said,  at  the  same  time  he  accepted  the  general 
points. 


FIFTEENTH  ORDINARY  MEETING. 

Wednesday,  March  23,  1892  ; Sir  Frede- 
rick J.  Bramwell,  Bart.,  D.C.L.,  F.R.S. 
(Deputy-Chairman  of  the  Council),  in  the 
chair. 

The  following-  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Kirby,  Frederick  Hall,  Union  Club,  Trafalgar- 
square,  W.C. 

Meachan,  Charles  S.,  Brewery-house,  Earl-street, 
Maidstone,  Kent. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 

Chase,  George  B.,  234,  Beacon-street,  Boston,  Mass., 
U.S.A. 

Formoy,  James  Arthur,  Lestelle,  Forest-hill,  S.E. 
Goodndge,  Captain  John  James  Lewis,  Portswood, 
Southampton,  Hampshire. 

Mallet,  Robert  Trefusis,  1,  Philbeach-gardens,  South 
Kensington,  S.W. 

Wye,  Thomas  Henry,  Brooklands,  Leytonstone, 
Essex. 

The  paper  read  was — 

THE  MANUFACTURE  AND  INDUS- 
TRIAL APPLICATIONS  OF  FLEXIBLE 
TUBING. 

By  Gilbert  R.  Redgrave,  Assoc. Inst. C.E. 

The  history  of  the  extensive  use  of  flexible 
tubing  seems  to  be  most  closely  related  to  that 
of  india-rubber,  which  substance,  in  its  various 
forms,  has  furnished  the  principal  descriptions 
of  flexible  tubing  at  present  in  the  market. 
Previous  to  the  discovery  of  caoutchouc,  the 


name  by  which  the  raw  rubber  was  at  first 
known,  and  which  was  the  South  American 
Indian  word,  denoting  the  india  - rubber 
tree  — the  Sij)honia  elastica  — the  different 
kinds  of  flexible  tubing  seem  to  have 
been  prepared  either  from  strips  of  leather 
fastened  together  by  means  of  copper  or  metal 
rivets,  or  by  winding  thin  bands  of  linen  or 
other  fabrics,  soaked  in  gums  or  varnishes, 
round  a mandrel  or  core.  The  use  of  tubes 
or  hose,  woven  in  a circular  form  without  a 
seam,  is  an  invention  of  much  later  date,  and 
would  appear  to  belong  to  T.  B.  Brown,  who 
patented  a seamless  hose  in  1849,  though  he 
seems  to  have  been  anticipated  by  Hegner  as 
long  ago  as  1792. 

The  commercial  employment  of  india-rubber 
— the  inspissated  or  coagulated  juice  of  several 
varieties  of  trees— dates  back  to  the  early 
years  of  the  present  century,  but  it  scarcely  at- 
tained to  any  real  importance  until  Hancock’s 
spreading  process,  which  was  made  known 
in  1837,  or  the  perhaps  even  more  important 
invention  of  the  process  of  vulcanising  rubber, 
or  causing  it  to  combine  with  a certain  per- 
centage of  sulphur,  which  was  patented  by 
Hancock  in  1843.  Another  epoch-making 
event  in  the  history  of  this  material  was  the 
plan  of  cold  curing,  which  involves  the  use  of 
carbon  bisulphide,  discovered  by  Parkes,  in 
1846.  It  is  scarcely  necessary  that  I should 
trouble  you  now  with  the  history  of  india- 
rubber  manufacture,  for  this  matter  has  been 
dealt  with  on  previous  occasions  in  this  room, 
and  the  various  processes  were  fully  described 
by  Mr.  Bolas,  in  a series  of  Cantor  lectures,  in 
1880.  I may,  however,  very  briefly  allude  to 
that  branch  of  the  manufacture  connected 
with  the  production  of  tubing  of  this  material. 

India-rubber  tubing  is  manufactured  by 
two  distinct  methods  : — 

1.  By  squeezing  or  squirting  the  prepared 
semi-fluid  rubber  through  a die  or  orifice ; 
and 

2.  By  the  mechanical  jointing  of  hollow 
cylinders  of  sheet  rubber. 

In  a machine,  invented  by  Mr.  Francis 
Shaw,  all  the  requisite  ingredients  are  con- 
veyed, by  means  of  a hopper,  into  a horizontal 
cylinder,  kept  at  the  requisite  temperature  by 
a steam-jacket.  In  the  interior  of  this  cylinder 
the  rubber  is  compressed  by  the  action  of  a 
piston  or  plunger,  and  is  forced  out  at  the 
end  through  a die  or  nozzle  of  any  required 
section.  The  tube,  as  it  emerges,  is  coated 
with  powdered  steatite,  and  is  packed  in  a 
layer  of  this  material,  in  order  that  it  may  be 
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vulcanised,  by  means  of  dry  heat,  in  a 
vulcanising  chamber.  It  is  then  ready  for 
the  market. 

In  the  second  process,  india-rubber  is  spread 
npon  sized  cloth,  and  stripped  into  sheets.  It 
Is  then  cut  into  strips  of  the  right  width,  to 
furnish  a tube  of  the  requisite  diameter,  when 
bent  round  into  a cylindrical  form.  Next,  the 
cut  edges  are  bevelled,  which  causes  the 
surfaces  to  unite  more  perfectly  when  brought 
into  contact  with  each  other.  The  strips  are 
then  passed  through  a heated  die,  being  pre- 
viously doubled  into  the  form  of  a cylinder. 
In  their  passage  through  the  die — which  is  of 
the  requisite  size  to  form  the  tubing — the 
•bevelled  edges  are  compressed  together  and 
made  to  unite.  In  this  way  a tube  is  pro- 
duced, which,  as  it  issues,  is  coated,  as  before 
described,  with  steatite  powder,  and  subse- 
quently vulcanised. 

The  red-coloured  rubber  tubing,  which  is 
considered  by  some  to  be  more  durable  than 
the  grey,  is  made  by  employing  orange-red 
coloured  antimony  pentasulphide  with  the 

mixing  ” — the  technical  name  for  the  pre- 
pared ingredients — and  the  superior  strength 
■of  this  rubber  does  not  in  any  way  depend 
•upon  the  colouring  matter,  but  must  be  due  to 
better  quality  in  the  mixing. 

The  production  of  a flexible  tube  or  pipe  of 
metal  has  long  been  a desideratum,  and  the 
subject  has  not  escaped  the  thoughtful  atten- 
tion of  inventors,  as  a brief  scrutiny  of  the 
Tecords  of  the  Patent-office  will  not  fail  to  show. 
I cannot  hope  on  the  present  occasion  to  bring 
under  your  notice  a tithe  of  these  inventions.  I 
may,  however,  point  out  that  a favourite  plan 
of  overcoming  the  difficulty  involves  the  use  of 
coiled  wire,  either  alone  in  several  thicknesses 
or  in  conjunction  with  a metal  strip  of  some 
other  section.  I have  some  specimens  here  of 
some  of  these  varieties  of  tubing ; thus  under 
an  ingenious  plan  of  American  origin,  tubing 
is  produced  by  the  combination  of  a wire  and  a 
triangular  fillet.  It  will  be  readily  understood 
that  a tube  constructed  in  this  wTay  on  the  helical 
principle  would  be  possessed  of  considerable 
strength,  though  I should  be  inclined  to  doubt 
its  tightness,  owing  to  the  small  extent  of 
metallic  surface  in  contact,  while  the  relative 
weight  of  metal  required  per  foot  of  tube  is 
more  than  treble  that  of  the  invention  I shall 
hereafter  describe. 

Another  method  of  building  up  a flexible 
tube  is  on  what  has  been  termed  the  accordion 
system,  wherein  numerous  thin  concave  discs 
of  metal  are  soldered  together  alternately,  at 


their  inner  and  outer  edges.  This  really  con- 
stitutes a series  of  rings,  or  a tube  is  produced 
on  what  is  termed  the  annular  system.  Such  a 
tube  is  a very  flexible,  but  not  a very  strong 
one,  and  this  cannot  fail  to  be  of  course  a rela- 
tively expensive  plan  of  obtaining  the  object 
in  view.  Flexible  tubes  have  also  been  pro- 
duced from  super-imposed  coils  of  channel  and 
half-round  sections  of  corrugated  metal,  having 
a packing  of  india-rubber  at  their  junctions. 
The  section  of  this  kind  of  tubing  is  very  similar 
to  that  first  employed  in  the  invention  of  Mons. 
Levavasseur.  By  binding  india-rubber  tubing 
externally  with  a spiral  coil  of  wire,  and  in- 
troducing within  the  rubber  tube  a lining  of 
coiled  wire,  the  different  kinds  of  so-called 
“ sphincter-grip  armoured  hose  ’ ’ are  produced. 

A moment’s  consideration  of  the  difficulties 
involved  in  the  manufacture  of  a flexible 
metallic  tube  will  serve  to  indicate  not  only 
the  direction  in  which  the  question  has  to  be  ap- 
proached , but  also  the  readiest  method  by  which 
the  task  may  be  accomplished.  It  is  clear 
that  to  obtain  flexion  the  tube  must  be  built  up 
of  a vast  number  of  small  moving  parts,  and 
that  the  degree  of  flexibility  will,  to  a great 
extent,  depend  upon  the  relative  size  of  these 
parts.  If  we  contrive  a joint,  which  permits  of 
a certain  amount  of  play,  and  this  joint  occurs 
at  certain  fixed  intervals,  the  total  extent  of 
flexibility  in  a given  length  of  tubing  will  be  con- 
tingent upon  the  extreme  amount  of  play  at 
each  joint,  multiplied  by  the  number  of  joints 
in  such  given  length,  assuming  always,  as 
we  are  bound  to  do  in  the  case  of  a tube  of 
metal,  that  the  sections  themselves  are  rigid. 
The  movement  or  play  must,  therefore,  in 
the  case  of  a tube  of  metal,  be  provided  at  the 
joint.  Now,  a very  brief  study  of  the  problem 
will  further  teach  us  that  such  a tube  may  best 
be  formed  from  a continuous  strip  of  metal 
spirally  wound,  as  it  would  be  impossible,  or 
next  to  impossible,  on  the  score  of  cost,  to 
contrive  a series  of  rings,  securely  jointed  one 
within  the  other  on  the  annular  system,  with 
movable  joints,  each  of  such  rings  being  suffi- 
ciently narrow  to  ensure  the  due  degree  of 
flexibility  in  the  tube. 

For  many  purposes,  it  is  true,  where  a very 
slight  amount  of  flexibility  is  required,  the 
provision  for  such  play  is  secured  by  joints 
of  the  above  - mentioned  kind.  Thus,  for 
earthenware  or  stoneware  pipes,  which,  as 
you  are  aware,  have  to  be  laid  in  trenches, 
and  which,  even  with  the  utmost  care  in 
the  laying,  are  liable  to  slight  movements 
by  settlement  or  displacement,  a joint,  known 
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after  its  inventor,  Mr.  Stanford,  has  been 
devised,  in  which  the  spigot  end  of  the 
one  pipe  has  a ring  of  pitch  or  composition, 
which  fits  into  a faucet  in  the  adjoining  pipe 
similarly  prepared.  As  will  be  evident,  from 
the  form  of  this  joint,  a small  amount  of 
displacement  would  not  be  fatal  to  it,  while  a 
rigid  joint,  formed  of  cement,  or  similar 
material,  would  be  crushed  by  a very  slight 
settlement.  For  the  junction  of  metal  pipes, 
which  are  laid  in  much  longer  sections,  gene- 
of  9 or  12  feet  in  length,  a very  ingenious 
joint  has  been  devised,  which  depends  upon 
the  elasticity  of  a ring  of  vulcanised  india- 
rubber,  resting  in  a groove  on  the  spigot  of 
the  pipe,  and  rolling  into  the  faucet,  when  the 
two  pipes  are  forced  together  to  make  the 
joint.  The  tightness  of  this  joint  depends 
of  course  upon  the  soundness  of  the 
rubber;  and,  as  I shall  show  that  rubber 
used  in  this  way  is  liable  to  deterioration 
and  decay,  we  are  bound  to  assume  that 
this  is  not  a joint  of  a permanently  durable 
character. 

All  engineers  are  aware  that  it  is  no  easy 
matter  to  produce  an  absolutely  tight  joint 
between  two  metal  surfaces ; and  for  this 
reason  alone  most  of  the  earlier  efforts  to 
obtain  a flexible  metal  tube  were  based  on  the 
use  of  some  foreign  substance  to  form  a pack- 
ing. This  substance  was  generally  a strip  of 
india-rubber,  and,  for  the  reasons  already 
given,  the  first  flexible  metal  tubes  could  not 
be  regarded  as  otherwise  than  imperfect  from 
the  point  of  view  of  durability. 

As  I have  already  pointed  out,  the  problem 
of  making  a flexible  tube  of  metal  was  found 
to  depend  upon  the  method  of  coiling  a strip 
of  metal  in  a spiral  form  round  a mandrel  or 
core  in  such  a way  that  the  continuous  joint 
or  seam  between  each  coil  of  the  helix  was  not 
only  perfectly  sound,  but  was  also  possessed 
of  mobility.  In  tracing  out  the  gradual  steps 
by  which  this  problem  has  been  mastered,  I 
shall  have  to  bring  before  you  the  history  of 
the  so-called  flexible  metallic  tubing,  the  in- 
vention of  Mons.  E.  Levavasseur. 

M.  Levavasseur  has  given  me  the  following 
brief  account  of  the  details  of  his  discovery. 
Some  twenty  years  ago,  while  engaged  in 
the  manufacture  of  jewellery,  he  produced 
bracelets  and  necklaces  of  thin  laminae  of 
gold  and  silver,  the  original  form  of  which 
was  tubular;  the  tube  being  built  up  of 
strips  of  metal  of  two  different  sections, 
coiled  one  above  the  other.  To  accomplish  this 
a flat  channelled  section  is  first  employed, 


above  which  is  wound  a semicircular  clip, 
serving  to  unite  the  channels  together,  and  to 
form  a complete  tube.  This  pattern,  either 
circular  in  section  or  flattened  into  an  oval 
form  by  hydraulic  pressure,  was,  for  many 
•years,  in  great  request  for  necklaces  of  gold 
and  silver,  and  M.  Levavasseur  was  profitably 
employed  in  their  manufacture  under  the  terms 
of  a patent  which  he  had  obtained  for  the  in- 
vention. In  time,  he  was  able  to  produce 
necklets  and  other  ornaments  from  coiled  metal 
strips  on  the  inter-locking  principle,  having  an 
S section,  where  only  one  continuous  strip  is 
used,  and  the  convolutions  grip  one  into  the 
other.  While  he  was  engaged  in  the  manufacture 
of  jewellery,  he  designed  nearly  all  the  different 
forms  of  corrugation  now  used  for  tubing. 

It  was  not  until  about  six  years  ago,  when 
he  was  walking  one  day  with  his  partner  in  a 
Paris  thoroughfare,  that  the  invention,  in  its 
present  shape,  took  practical  form.  He  saw 
the  men  engaged  in  cleansing  the  asphalte 
with  that  curious  apparatus  which  is  so  fre- 
quently seen  in  Paris,  but  which  I do  not 
remember  to  have  met  with  elsewhere,  viz., 
short  lengths  of  piping,  carried  on  a pair  of 
small  wheels  fore  and  aft,  and  joined  together 
by  copper-rivetted  leather  hose,  to  secure 
flexibility.  M.  Levavasseur  remarked  to  his 
partner  that  this  seemed  a very  unwieldy  and 
cumbrous  contrivance,  unworthy  of  the  19th 
century,  and  he  was  surprised  that  something 
different  was  not  introduced.  His  partner  said 
that  they  used  it  in  default  of  some  better 
substitute,  which  had  still  to  be  provided. 
Said  M.  Levavasseur,  “ I could  contrive  some- 
thing much  better  adapted  for  the  purpose, 
and  far  lighter  and  more  flexible.”  On  being 
asked  to  explain,  he  said,  “ I should  make  an 
enlarged  tube  of  the  same  kind  as  we  use  for 
the  spiral  necklaces,  and  insert  a strip  of 
india-rubber  between  each  coil  to  make  it 
water-tight.”  His  partner  saw  at  once  the 
value  of  the  notion,  and  it  was  forthwith 
patented,  and  has  now  been  developed  into 
the  tubing  I am  able  to  bring  under  your 
notice  this  evening. 

Starting  with  a simple  ribbon  of  metal,  which 
we  will,  in  the  first  case,  regard  as  perfectly 
flat,  but  capable  of  being  coiled  in  a spiral  form 
round  a core,  we  should  obtain  a tube  ; but  in 
order  to  obtain  a cylindrical  tube,  we  must 
assume  the  metal  to  undergo  a certain  amount 
of  distortion,  for  the  tendency  of  such  a strip 
would  be  to  take  the  form  of  a truncated  cone. 
This  fact  may  be  familiarly  illustrated  by  a 
strip  of  paper  wound  in  the  required  manner  to 
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form  a spill,  which,  it  is  well  known,  tapers 
from  the  base  upwards.  A tube  thus  wound 
would  obtain  its  flexibility  by  the  sliding  of 
one  coil  over  the  other ; but  the  flexibility,  in 
this  case,  would  be  very  trifling,  the  coils 
would  very  readily  be  strained  apart,  and 
would  be  very  liable  to  become  clogged  with 
grit  and  dirt.  As  a matter  of  fact,  it  would  be 
quite  impossible  to  produce  in  this  manner, 
oven  with  a strip  of  india-rubber  inserted 
along  the  seam,  a sound  and  tight  flexible 
tube. 

Starting  then  with  the  plain  strip,  it  appears 
that  means  must  be  devised  to  form  something 
superior  to  the  simple  lap-joint  we  have  just 
investigated.  The  strip  must,  in  fact,  be 
corrugated,  and  in  the  first  form  of  the  inven- 
tion the  strip  was  corrugated  by  a similar 
process  to  that  by  which  iron  bars  of  various 
sections  are  drawn  out  in  the  rolling-mill.  In 
the  strip  originally  employed,  the  section 
somewhat  resembled  the  form  of  a double 
channel,  and  the  strands  or  coils  of  metal  were 
hooked  together  and  grasped  between  them  a 
small  strip  of  rubber.  The  tightness  of  this 
joint  clearly  depends  upon  the  presence  of  this 
rubber,  and  the  play  or  flexibility  is  contingent 
upon  the  amount  of  movement  possible  of  the 
one  hook  within  the  other.  When  the  tube  of 
this  description  is  bent,  the  tendency  will  be 
for  the  joints  along  the  outer-edge  of  the  curve 
to  draw  closer  together  and  to  bite  more  firmly 
on  to  the  rubber  strip  ; but,  on  the  other  hand, 
for  the  corresponding  parts  of  the  joints  on  the 
inner  face  of  the  curve  to  open  out  and  relin- 
quish their  grasp  of  the  rubber.  It  will  be 
apparent  from  the  section,  that  in  tubes  exposed 
to  much  flexure  there  will  be  a great  strain  on 
the  rubber,  and  it  was  found,  in  practice,  that 
this  joint,  though  it  gave  great  flexibility, 
rapidly  caused  the  rubber  strip  to  work  out 
and  deteriorate.  Not  only,  therefore,  was  this 
particular  form  of  tube  defective,  in  that  it 
relied  mainly  for  its  soundness  upon  a perish- 
able substance — the  rubber — but  it  also  ex- 
posed that  rubber  to  an  undue  amount  of  wear 
and  tear. 

In  the  next  stage  of  the  invention  we  find 
strips  of  a fresh  section  employed,  more  re- 
sembling the  figure  of  8,  and  giving  a much 
more  perfect  interlock  between  each  coil.  In 
tubes  constructed  of  this  section  there  is  less 
flexibility,  perhaps,  than  in  those  of  the  double 
channel  type,  but  the  rubber  is  much  more 
securely  embedded,  and  the  tendency  of  the 
latter  to  work  out  is  greatly  reduced.  More- 
over, it  becomes  impossible  for  the  coils  to  be 


drawn  apart  even  under  very  great  pressure, 
and  the  disruption  of  the  tube  can  only  be 
effected  by  a force  sufficient  to  split  the  metal 
strip.  Several  types  of  this  interlocking 
section,  which  were  in  turn  introduced  and 
tested,  are  shown  in  my  diagrams.  Where 
the  rubber  is  so  placed  that  it  is  gripped  by 
the  double  hook,  it  becomes  possible  to  cut  the 
rubber  to  pieces  by  frequent  and  violent  bend- 
ing of  the  tube,  but  several  of  these  sections 
seem  to  have  overcome  entirely  the  tendency, 
on  the  one  hand,  of  the  rubber  strip  to  work 
out,  and  on  the  other,  of  the  different  coils  of 
the  metal  to  draw  apart.  The  rubber  strip, 
though  it  conveys  an  element  of  weakness, 
may,  under  certain  circumstances,  be  employed 
with  advantage.  For  instance,  in  flexible 
tubes,  where  the  contents  are  at  very  low 
pressures,  as  in  the  case  of  gas  tubing,  the 
rubber  may  safely  be  introduced  ; but  where 
the  tubes  have  to  be  steam-tight,  and  where 
the  contents  of  the  tube  are  under  great 
pressure,  it  is  convenient  to  dispense  alto- 
gether with  the  rubber  strip.  While  I am 
dealing  with  this  part  of  the  subject,  I may 
mention  that,  when  rubber  is  used  in  an  iron 
or  steel  tube,  it  remains  practically  unchanged 
for  considerable  periods  of  time,  but  that  when 
it  is  employed  in  a tube  of  copper  or  brass, 
it  appears  to  undergo  some  chemical  action, 
which  leads  to  its  ultimate  conversion  into  a 
dark  resinous  compound,  devoid  of  elastic  pro- 
perties. This  altered  form  of  the  india-rubber, 
though  it  serves  as  an  admirable  packing  be- 
tween the  surfaces  of  metal,  and  certainly  im- 
proves the  tightness  of  the  tubing,  deprives  it 
almost  entirely  of  its  flexibility. 

Dr.  Burghardt  has  pointed  out  that  this 
deterioration  is  due  to  the  action  of  oxygen, 
which  is  in  reality  the  great  enemy  of  all  kinds 
of  rubber.  Certain  of  the  heavy  coal-tar  oils,  and 
many  oils  of  animal  and  vegetable  origin,  such 
as  tallow  oil,  fish  oil,  olive  oil,  and  cotton-seed 
oil,  when  brought  into  contact  with  india-rubber 
seem  to  set  up  the  oxidising  process  with  fatal 
rapidity.  Copper  oxide,  in  conjunction  with  oil, 
is  a source  of  peculiar  danger  to  caoutchouc, 
and  in  the  tubing  formed  of  copper  the  destruc- 
tive action  has  been  observed  in  less  than  a 
twelvemonth.  For  those  purposes,  therefore, 
where  the  use  of  a rubber  strip  is  advisable,  it 
is  necessary  to  employ  a protective  coating  of 
tin  or  some  other  metal  on  the  surface  of  the 
copper  to  guard  against  this  action.  Rubber, 
when  fully  oxidised,  becomes  quite  brittle,  and 
is  split  up  into  two  resinous  substances,  the  one 
discovered  by  Spiller  is  soluble  in  alcohol,  ether. 
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I and  carbon  bisulphide  ; the  other  substance, 
j the  discovery  of  Dr.  Burghardt,  is  not  acted 
upon  by  those  solvents.  Oil,  which  is  usually 
I freely  employed  in  the  manufacture  of  tubing, 

! can,  in  order  to  obviate  this  danger,  in  the 
case  of  copper  or  brass,  be  replaced  by  soap 
and  water,  or  some  other  lubricant,  and  an 
increased  amount  of  rubber  may  be  inserted 
in  the  space  between  the  metal  coils,  to  make 
good  the  waste. 

An  attempt  to  employ  a flatter  and  less 
violent  curve  will  be  seen  in  the  diagrams 
of  certain  of  the  sections,  for  it  is  mani- 
fest that  the  toughness  of  the  metal  must 
be  severely  tried  during  the  process  of  rolling 
if  the  pattern  to  which  it  has  to  be  rolled  is 
one  composed  of  a multiplicity  of  sharp  angles. 
Farther  progress  in  the  development  of  the 
invention  shows  a more  complete  interlocking 
of  the  metal  strands,  and  slight  modifications 
in  the  section.  After  many  experiments,  it  was 
ascertained  that  none  of  these  sections  gave 
absolute  security,  and  that  the  more  completely 
was  the  interlocking  principle  carried  out 
the  greater  was  the  sacrifice  of  the  flexibility. 
Moreover,  in  these  later  varieties,  where  the 
india-rubber  strip  was  closely  gripped  and 
compressed  by  the  metal,  it  was  proved  that  in 
timeitdeteriorated,orunderwentsome  chemical 
or  physical  changes  of  the  character  to  which  I 
have  already  alluded. 

Finding,  after  repeated  trials,  that  it  was  im- 
possible to  produce  satisfactory  specimens  of 
tubing  in  which  the  tightness  of  the  joint  was 
secured  by  means  of  a rubber  strip,  the  next 
stage  in  the  invention  was  the  attempt  to 
manufacture  a spirally-wound  tube  in  which 
this  might  be  accomplished  by  simple  inter- 
locking of  the  coils  of  metal  without  packing  of 
i any  kind.  The  well-known  difficulty  of  pro- 
1 ducing  a sound  joint  by  metal  against  metal 
would  appear  at  first  sight  to  interpose  almost 
insurmountable  obstacles  to  success  in  this 
attempt,  but  after  further  experiments,  a con- 
i siderable  measure  of  success  was  obtained. 
To  roll  a thin  strip  of  flat  metal  into  the 
section  required  it  would  be  exposed  to  very 
severe  strains,  in  consequence  of  the  numer- 
ous sharp  angles,  and  it  is  neccessary  to 
effect  the  conversion  by  slow  degrees  by  the 
use  of  a graduated  series  of  molettes  through 
; which  the  metal  passes  many  times.  This 
particular  section  involves  six  almost  right- 
angled  bends,  and  the  manufacture  can  only 
be  carried  out  with  a very  ductile  metal  like 
the  best  soft  iron,  copper,  or  brass.  The 
process  of  evolution,  which  resulted  in  the 


form  of  metal  strip  now  employed,  was  a 
matter  involving  time  and  much  considera- 
tion ; and  in  the  latest  section,  packing  is 
entirely  dispensed  with.  In  its  improved  form, 
each  metal  strip  has  a comparatively  large 
surface  in  contact  with  the  one  adjoining  it, 
and,  by  the  difference  in  the  width  of  the  two 
grooved  channels,  an  ample  allowance  is 
made  for  play.  This  is,  in  fact,  a piston  joint, 
for  the  smaller  corrugation  works  within  the 
larger  one,  as  the  piston  works  within  the 
cylinder.  In  the  first  form  of  this  joint  a 
notch  was  rolled  upon  the  summit  of  the  lesser 
corrugation  to  receive  a thread  of  hemp, 
cotton,  or  asbestos,  to  serve  as  a species  of 
packing;  but  in  the  present  form  of  the  coil, 
the  packing  has  been  entirely  done  away  with, 
and  we  find  nothing  but  the  two  metallic 
surfaces  in  contact. 

It  will  appear,  at  first  sight,  to  practical  men 
who  have  had  experience  in  metal  work,  that 
it  would  be  absolutely  impossible,  under  these 
conditions,  to  produce  a continuous  sound  joint 
in  a tube  of  any  length,  even  under  very  mode- 
rate pressures  ; but  that  it  should  be  possible 
to  obtain  by  this  means  a steam-tight  joint,  or 
one  capable  of  conveying  petroleum  oil  gas  at 
a pressure  of  200  lbs.  per  square  inch,  will 
scarcely  be  credited.  Such  is,  however,  an 
undoubted  fact,  and  the  tube  is  not  only 
perfectly  tight  under  these  conditions,  but 
it  likewise  retains  much  of  [its  flexibility. 
The  only  explanation  is  that  in  this  form  of 
joint  the  greater  the  internal  pressure,  the 
more  firmly  are  the  metal  surfaces,  which 
approximately  form  two  sides  of  a square, 
brought  into  contact.  There  is  no  possibility 
of  torsion,  or  what  would  be  equivalent  to  a 
partial  unwinding  of  the  tube,  because  of  the 
friction  of  the  metallic  surfaces  ; and  as  the  in- 
ternal pressure  increases,  in  precisely  the  same 
ratio  does  the  tightness  or  soundness  of  the  tube 
increase,  until  the  point  is  reached  when  the 
strain  on  the  metal  strip  produces  elongation  or 
partial  deformation  of  the  section,  and  in  the 
tube  £ of  an  inch  in  diameter,  formed  of  a 
coiled  strip  6-ioth  of  a millimetre  in  thickness 
and  14  millimetres  wide,  this  would  appear  to 
be  reached  at  a pressure  of  about  2,000  lbs.  per 
square  inch.  Not  only  is  this  tube  tight  at 
these  very  extreme  pressures,  but  it  is  also 
capable  of  being  used  under  the  diminished 
internal  pressure  of  a partial  vacuum,  a fact 
which  is  more  difficult  of  scientific  explanation 
than  that  of  its  capacity  for  resisting  great 
internal  pressure,  for  in  this  case  a new  set  of 
factors  come  into  play.  Still  it  will  be  seen. 
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when  the  structure  of  the  tube  is  investigated, 
that  the  external  pressure,  due  to  the  atmo- 
sphere, will  also  tend  to  tighten  the  coils, 
when  the  air  in  the  interior  of  the  tubing  is 
exhausted. 

In  tubing  of  this  formation  the  degree  of 
flexibility  varies,  of  course,  considerably,  in 
proportion  to  the  diameter  and  to  the  thickness 
of  metal ; but,  it  may  be  roughly  stated,  that 
a 5-i6th  inch  tube  may  be  formed  into  a circle 
8 inches  across,  and  an  inch  tube  into  a circle 
12  inches  in  diameter. 

If  the  principle  on  which  the  construction  of 
the  latest  development  of  the  tubing  is  based 
has  been  made  clear  to  you,  it  will  be  evident 
that  there  is  practically  no  limit  to  the  size  in 
which  pipes  of  this  kind  might  be  produced  ; 
it  only  becomes  a question  of  the  mechanical 
power  needed  to  roll  the  metal  strips  into 
sections,  and  to  coil  them  into  tubes.  As  this 
is  at  present  effected  by  one  continuous  pro- 
cess in  a single  machine,  it  will  be  understood 
that  the  production  of  pipes  of  large  diameter 
would  need  a very  powerful  plant ; there  are  pro- 
bably, however,  but  few  uses  for  flexible  tubes 
exceeding  from  io  to  12  inches  in  diameter. 

The  mechanical  difficulties  which  had  to  be 
overcome  in  the  manufacture  of  the  tube,  in  a 
single  operation,  were  by  no  means  inconsider- 
able. It  may  be  sufficient,  at  the  present 
time,  to  indicate  a few  of  the  more  prominent 
of  them  ; and,  in  the  very  first  rank,  I must 
mention  the  production  of  an  extremely  tough, 
and,  at  the  same  time,  highly  ductile  metal 
ribbon,  or  strip,  of  absolute  uniformity  and  very 
great  length.  For  the  tube,  f-inch  in  diameter, 
a strip  of  metal,  6-  ioths  of  a millimetre  in  thick- 
ness and  14  millimetres  in  width,  is  needed  ; 
and,  at  present,  the  limit  of  length  for  metal 
strips  of  this  section  appears  to  be  about 
6,000  to  7,000  feet.  As  it  requires  about  ten 
feet  of  strip  to  produce  one  foot  of  inch  tube, 
the  utmost  length  of  continuous  piping  of  this 
calibre  is  at  present  limited,  but  I am  given  to 
understand  that  by  the  process  of  electrical 
welding  it  becomes  possible  to  fuse  together 
the  metal  strips  so  perfectly  that  any  number 
of  sections  may  be  united  to  form  a tube,  prac- 
tically unlimited  in  point  of  length. 

Having  secured  a strip  of  suitable  metal,  the 
second  process  is  to  shape  it  to  the  various 
complicated  sections  shown  in  the  diagrams 
on  the  wall.  This  shaping  by  means  of 
molettes  is  an  operation  of  great  delicacy, 
and  the  production  of  the  sharp  bends,  seen 
in  the  piston-joint  section,  needs  very  accu- 
rately adjusted  pressure  and  very  skilfully 


graduated  molettes.  The  final  process  is  : 
that  of  coiling  the  corrugated  strip  in  a spiral 
form  round  a core,  thus  forming  the  tube. 

In  this  operation  the  tension  of  the  strip, 
the  accurate  adjustment  of  the  metal  sur- 
faces, and  the  mode  of  release  from  the  core, 
are  the  matters  of  chief  moment.  As 
already  stated  all  these  operations  are  now 
accomplished  in  a single  machine  which, 
from  the  plain  strip,  produces  the  tube  com- 
plete and  ready  for  use,  in  one  continuous 
process. 

It  may  be  interesting,  in  connection  with  the 
subject  of  flexible  tubing,  to  glance  at  some  ©f 
its  more  prominent  industrialapplications.  And! 
here  we  may  at  once  distinguish  between  two* 
sets  of  conditions  which  come  into  play  in  this- 
connection,  namely,  in  the  first  instance,  the- 
flexibility  alone,  and,  in  the  second,  the- 
capacity  of  the  tube  to  withstand  internal  or 
external  pressure.  In  the  case  of  an  ordinary 
india-rubber  tube  we  find  the  first  of  these  con- 
ditions most  completely  satisfied.  A tube  of 
this  kind  is  capable  of  being  very  readily 
bent  into  any  required  form,  and  possesses 
most  perfect  pliability,  but  under  the  second 
set  of  conditions  it  takes  a very  low  rank.  If 
an  india-rubber  tube  has  to  withstand  pressure,, 
even  to  a very  moderate  extent,  it  has  to  be 
greatly  increased  in  thickness,  and  it  becomes 
extremely  rigid  and  cumbrous,.  Or  it  must  be 
bound  round  with  wire  or  strips  of  metal  to  keep 
its  elasticity  within  bounds,  which  deprives  it 
of  its  flexibility.  Again,  if  it  has  to  resist 
a partial  vacuum,  the  rubber  tube  comes  off 
badly,  as  it  speedily  collapses  and  suffers  a 
great  loss  of  calibre. 

It  is  in  both  of  these  latter  tests  that  the 
flexible  metallic  tubing  takes  such  a high 
rank,  and  while  it  is  capable,  as  has  been  seen,, 
of  resisting  such  extreme  pressures  as  2, 700 lbs. 
per  square  inch,  it  can  also  be  used  under  a 
vacuum  approximate  to  that  under  which, 
water  is  lifted,  say  30  feet.  When  exposed, 
to  bursting  pressure,  the  flexible  tubing  has 
been  proved,  as  already  stated,  to  remain 
watertight  until  a point  very  near  the  limit 
of  strength  of  the  metal  ribbon  of  which  it 
is  composed.  One  great  superiority  of  the 
flexible  metal  tubing  over  similar  tubes  of 
other  material,  is  its  power  of  supporting  a 
heavy  load  placed  upon  it,  either  designedly 
or  by  accident.  From  experiments  specially 
made  for  this  paper  it  has  been  ascertained 
that  the  various  sizes  of  tubing  will  support 
the  undermentioned  loads  gradually  placed  on. 
one  square  inch  of  bearing  surface  : — 
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Internal  diameter 
of  tube. 

Weight  in  cwts. 
needed  to  compress 
tube  to  an  oval 
section. 

Weight  in  cwts. 
needed  to  crush 
tube. 

5-i6th  inch 

13 

27 

00 

ro 

10 

27 

* 

13 

31 

5-8th  „ 

13 

35 

3 

4 >> 

18 

42 

1 >> 

18 

49 

A tube  lying  on  the  floor  can  thus  be  trodden 
upon  with  impunity,  indeed  a heavy  cart  might 
be  driven  over  it  on  the  road,  and  this  feature 
alone  is  of  the  utmost  importance  when 
the  question  of  the  use  of  gas  is  considered. 
When  gas  is  conveyed  through  a rubber  tube, 
and  the  tube  is  stepped  upon  or  otherwise 
compressed,  the  gas  goes  out,  and  an  imme- 
diate escape  of  gas  takes  place.  This  is  an 
undoubted  element  of  danger  in  connection 
with  the  use  of  rubber  tubing  for  the  convey- 
ance of  gas,  and  the  officers  of  insurance  com- 
panies and  others  interested  would  do  well  to 
satisfy  themselves  of  the  important  advantages 
in  point  of  safety,  possessed  by  the  new  tubing. 
The  metallic  tubing  will  also  withstand,  with- 
out injury,  an  increase  of  temperature  which 
would  entirely  destroy  tubes  of  india-rubber. 

It  is  claimed  for  the  flexible  tubing,  more- 
over, that  it  will  not  kink,  and  in  its  application 
to  the  diving-bell,  this  is  a property  that  should 
secure  its  immediate  introduction,  for  many 
fatal  accidents  have  been  ascribed  to  this 
defect  in  the  tubing  now  employed.  The 
comparatively  trifling  weight  of  the  flexible 
tubing,  as  compared  with  its  great  strength, 
should  lead  to  its  adoption  for  many  purposes 
in  remote  and  distant  countries  where  rigid 
metal  tubing  is  now  used,  and  it  will  un- 
doubtedly form  part  of  the  equipment  of  the 
explorer  in  opening  up  new  territories.  For  it 
must  be  remembered  that  it  can  be  coiled  away 
into  a very  small  space,  and  that  by  the  use  of 
screw  couplings  the  joints  can  very  rapidly 
be  made  with  unskilled  labour.  It  does  not  re- 
quire to  be  protected  by  placing  it  in  trenches, 
and  it  is  not  attacked  by  white  ants.  This 
last  fact  is  a point  which  has  been  strongly 
commended  by  those  who  have  had  experience 
of  rubber  tubing  in  hot  climates. 

Another  matter,  which  is  an  important  one, 
more  especially  in  connection  with  the  larger 
sizes  of  tubing,  is  the  fact  that  expensive 


bends  which  need  special  patterns,  take  a 
long  time  to  make,  and  require  very  careful 
and  accurate  fitting,  are  entirely  dispensed 
with  by  the  employment  of  this  material,  as  it 
can  readily  be  adjusted  to  the  most  com- 
plicated curves,  and  when  once  placed  in 
position  it  retains  its  form  unaltered. 

For  many  purposes  on  board  ship,  where, 
owing  to  the  constant  motion  and  straining 
that  takes  place,  all  ordinary  rigid  tubing  is- 
found  to  be  exposed  to  leakage  and  fracture, 
the  flexible  tubing  can  be  utilised  with  perfect 
safety,  as  it  will  expand  very  considerably 
without  any  loss  of  tightness.  It  is  probably 
owing  to  this  fact  that  the  new  tubing  is  not 
liable  to  be  damaged  by  frosts,  and  long- 
suffering  householders  who  have  annually  to 
face  heavy  plumbers’  bills,  and  the  discomfort 
of  a deluge  of  water,  will  hail  an  unbreakable 
pipe  with  acclamation. 

In  the  course  of  the  foregoing  observations- 
certain  of  the  possible  applications  of  the 
flexible  metallic  tubing  have  been  noticed.  I 
may  now  briefly  enumerate  some  of  the  many 
purposes  for  which  it  has  lately  been  employed. 
It  is  used  to  convey  air  under  pressure  for 
driving  rock  drills  and  boring  machinery.  It 
has  been  found  perfectly  steam-tight,  and  it 
was  employed  at  the  recent  Royal  Naval'. 
Exhibition  to  carry  steam  at  pressures  ranging 
up  to  150  lbs.  per  square  inch.  It  is,  however,, 
quite  capable  of  resisting,  under  actual  working 
conditions,  even  more  severe  tests  than  this,  for 
a considerable  quantity  of  the  flexible  tubing 
has  been  supplied  to  one  of  the  leading  railway 
companies  to  carry  petroleum  gas  from  the- 
reservoirs  to  the  carriages  under  a pressure  of, 
in  some  cases,  200  lbs.  per  square  inch.  The- 
tubing  has  also  been  applied  with  complete 
success  to  the  pumping  of  petroleum  oil,  a. 
liquid  which  has  a peculiarly  subtle  power  off 
penetrating  joints  of  every  description,  and 
which  furnishes  a specially  severe  test  for  a. 
flexible  tube  of  this  nature.  In  the  manufacture 
of  varnishes,  in  jam  - making,  in  various 
brewery  operations,  for  the  suction  pipes  for 
publicans’  beer-engines,  for  organ-blowing- 
purposes,  for  carpet-beating  machinery,  and* 
for  speaking  tubes,  the  new  tubing  has  been, 
used  most  successfully. 

An  extensive  field  of  usefulness  can  be  pre- 
dicted for  this  invention  when  employed  for 
covering  insulated  wires  for  telegraphic  and 
telephoning  purposes.  I have  here  some  speci- 
mens of  small  cables  sheathed  with  the  tubing. 
It  would  be  quite  impossible  to  drive  a nail 
through  a wire  thus  protected,  and  it  would  be 
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practically  impossible  to  crush  it  or  to  injure  it 
by  friction  in  the  ordinary  way,  which  points  to 
its  use  for  the  shore  ends  of  cables.  The 
cheapness  of  this  mode  of  manufacturing  the 
armoured  wire  would  be  greatly  in  its  favour. 
The  tubing  has  been  proved  to  be  most  valu- 
able in  lighthouses  for  supplying  the  oil  to  the 
wicks,  which,  as  is  well  known,  are  moved  by 
automatic  machinery,  and  need  a permanent 
flexible  connection  with  the  oil  vessels. 

In  all  cases,  where  a certain  amount  of 
flexibility  is  needed,  together  with  the  property 
of  retaining  the  form  when  bent,  the  new 
material  will  be  found  to  possess  just  that 
degree  of  stiffness  that  is  needed.  It  is  quite 
possible  to  produce  tubes  having  a greater  or 
less  degree  of  flexibility,  according  to  the 
Tequirements  of  the  user,  as  this  property 
depends,  to  a great  extent,  upon  the  form  of 
the  corrugations  and  the  thickness  of  the  metal 
strips  employed. 

The  tubing  has  been  used  for  cooling  pur- 
poses, to  cover  large  shafts  revolving  at  a high 
•speed,  and  it  might  also  be  employed  with 
advantage  in  the  formation  of  worms  for  distil- 
ling and  condensing  apparatus.  It  has  been 
applied  to  the  hot  calenders  used  for  printing 
machines,  and  it  has  also  been  employed  for 
gas  irons  for  collar-dressing,  &c. 

In  circumstances  where  a large  temporary 
gas  installation  has  to  be  rapidly  carried  out,  or 
where  workmen’s  benches  have  to  be  supplied 
with  movable  gas  burners,  as  also  in  chemical 
laboratories  for  the  Bunsen  burners,  the  flexible 
tubing  would  be  found  most  convenient.  As 
already  stated,  it  has  been  found  to  answer 
well  as  a suction  pipe  for  hydraulic  and  pump- 
ing purposes. 

Some  few  details  respecting  the  weight  of 
the  tubing  may  be  of  interest.  Thus,  the 
tubing  5-i6th  inch  in  diameter,  at  present  the 
smallest  size  made,  weighs  2J  oz.  per  lineal 
foot — 
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The  two  smaller  sizes  have  been  tested  up 
to  2,700  lbs.  per  square  inch  of  hydraulic 
pressure,  the  ^-inch  diameter  tubing  has  with- 
stood 2,000  lbs.  per  square  inch  ; the  larger 
sizes  carry  a gradually  decreasing  pressure 
down  to  1,500  lbs.  per  square  inch  for  the 


1 -inch  tubing,  but  the  bursting  pressure  de- 
pends somewhat  on  the  gauges  of  the  metal 
strips  used  in  the  manufacture  of  the  tubing. 

A matter  of  great  importance  in  the  prac- 
tical employment  of  tubing  is  the  possi- 
bility of  forming  a good  and  secure  joint 
or  coupling,  and  this  has  been  very  suc- 
cessfully effected  by  means  of  a simple  screw 
connection.  A conical  cup  is  provided,  into 
which  the  tubing  is  fastened  by  hemp,  with 
white  lead  or  with  solder,  in  the  usual  way,  and 
a double  thread  union,  with  screw  nut,  serves 
either  to  connect  the  tube,  or  to  attach  it  to 
another  length  of  tubing ; in  this  latter  case, 
a second  cone-end  is  provided  for  the  other 
tube.  For  gas  tubes,  a simple  “push-on” 
connection  may  be  employed  with  advantage. 
Where  a strong  joint  for  low  pressures 
between  two  lengths  of  tubing  of  the 
same  size  is  required,  the  simple  collar 
joint,  made  in  halves,  and  capable  of  being 
bolted  together  round  the  junction  with  a 
packing  of  india-rubber  is  all  that  is  needed. 
It  must  be  borne  in  mind  that  under  no  cir- 
cumstances must  tubing  of  this  description 
be  screwed,  as  this  tends  to  destroy  the  helical 
structure  and  to  expose  it  to  leakage. 

The  price  of  this  new  tubing  compares  very 
favourably  with  that  of  similar  tubes  of  rubber, 
and  when  its  superior  strength  and  durability 
are  taken  into  consideration,  any  slight  ad- 
ditional expense  at  the  outset  will  soon  be 
compensated  for. 

I have  now  brought  under  your  notice  some 
of  the  more  important  varieties  of  flexible 
tubing.  It  has  been  my  endeavour  to  set  forth 
the  principles  on  which,  in  tubes  of  metal,  this 
property  is  based,  and  to  explain  how  success 
may  best  be  ensured  in  the  production  of  such 
tubes.  In  conclusion,  a new  invention  has  been 
described,  which,  I believe,  will  be  found  to 
satisfy  the  conditions  that  have  been  laid  down. 
I hope  to  have  succeeded  in  convincing  you 
that  in  the  flexible  metallic  tubing  we  possess 
a material  having  a very  wide  range  of  appli- 
cation, and  a great  field  of  usefulness  in  many 
of  the  leading  branches  of  industry. 


DISCUSSION. 

Mr.  F.  Walton  said  he  had  been  concerned  with  this 
tubing  almost  from  the  commencement,  and,  as  had 
been  shown,  it  had  been  a matter  of  evolution,  the  in- 
vention at  first  being  rather  crude,  and  requiring  a great 
deal  of  time  and  money  to  develop  it.  They  had  now 
got  a tube  which  was  capable  of  answering  a number 
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of  purposes,  though  he  would  not  say  that  it  was 
absolutely  perfect.  They  constantly  had  to  meet 
different  requirements,  owing  to  the  different  con- 
ditions under  which  the  tube  had  to  work,  some 
tubes  remaining  m a comparatively  quiescent  state, 
whilst  others  were  in  continuous  movement.  All 
these  conditions  had  to  be  provided  for  by  changes 
in  the  metal  or  in  the  form  of  corrugation  ; and  many 
improvements  had  yet  to  be  made. 

Mr.  J.  Imray,  having  been  employed  in  specifying 
■some  of  the  patents  for  this  tubing,  said  he  had  had 
an  opportunity  of  watching  the  progress  of  the  in- 
vention, and  seeing  its  gradual  approach  to  the  high 
pitch  of  excellence — almost  of  perfection— at  which 
which  it  had  now  arrived.  The  very  idea  of  making  a 
tnbe  of  this  kind  appeared,  at  first  sight,  to  involve 
an  impossibility.  To  bend  a strip  of  steel  or  other 
metal  into  six  right-angled  bends,  and  then  coil  it 
round  a small  mandrel,  and  yet  keep  it  entire,  one 
would  have  said  was  impossible,  but  yet  it  had  been 
done.  It  was  not  done  at  first,  however  ; it  required 
a good  many  trials.  The  most  remarkable  thing  about 
the  tube  was  its  air-tightness,  which  was  produced  by 
the  mere  contact  of  two  surfaces  of  the  same  metal, 
which  yet  moved  to  and  fro  over  one  another.  It 
had  been  suggested  that  the  inside  pressure  kept  one 
surface  against  the  other,  and  so  kept  it  tight,  but 
that  could  hardly  be  the  explanation,  because  there 
was  quite  as  much  pressure  against  the  outer  surface 
tending  to  push  it  away  from  the  inner.  Nor  could 
it  be  the  pressure  outside,  because  it  remained  tight 
whether  the  pressure  were  great  or  small.  After 
some  consideration,  he  ventured  to  offer  a suggestion, 
though  he  might  be  in  error  about  it,  and  that  was 
this.  When  the  piece  of  steel,  which  might  be  con- 
sidered a girder,  having  two  pockets  on  one  side  and 
one  on  the  other,  was  bent  round  a mandrel,  it  was 
put  under  very  great  stress,  the  outer  part  being  put 
in  tension  and  the  inner  part  in  compresaion ; but 
there  must  be  somewhere  in  the  thickness  a neutral  line 
where  there  was  neither.  That  neutral  line  was  about 
where  the  contact  took  place,  and  the  outer  surface 
being  under  great  tension  and  the  inner  under  great 
compression,  there  must  be  a tremendous  pressure  of 
one  surface  on  the  other,  and  that  made  the  joint 
tight,  whether  the  pressure  inside  the  tube  were  great 
or  small.  He  had  seen  the  different  sections  of 
metal  for  the  tube,  and  the  way  it  was  produced  by 
successive  molettes  or  rollers,  and  to  watch  the  action 
of  the  machine  itself  was  exceedingly  interesting.  At 
one  end  you  saw  a plain  strip  of  steel  going  in ; it 
passed  throngh  successive  rollers  and  round  a drum, 
on  which  friction  was  produced  sufficient  to  drag 
it  forward,  and  it  came  out  with  some  six  right-angled 
corrugations  formed  on  it ; then  it  went  on  to  the 
mandrel,  and  gradually  wound  itself  up  into  a tube 
of  indefinite  length.  He  had  seen  a great  many 
machines,  but  never  one  which  gave  him  so  much 
gratification  to  look  at,  producing  a most  beautiful 
flexible  air-tight  tube,  which  was  almost  perfection. 


Professor  Elgar,  LL.D.,  said  this  invention  would 
be  very  important  in  many  ways  for  marine  engines. 
The  tightness  of  the  tube  underpressure,  he  thought, 
might  be  due  to  a similar  action  to  that  which  took 
place  with  an  ordinary  cup  and  leather  washer  in  a 
hydraulic  engine.  Any  internal  pressure  must  tend 
to  open  out  the  parts  of  the  pipe  at  the  joints,  and 
the  greater  the  pressure  the  more  tightly  would  the 
surfaces  be  pressed  together.  It  would  be  the  same 
with  external  pressure,  there  would  still  be  the  cup 
and  washer  action.  There  could  be  no  better  test  of 
the  tightness  of  a joint  than  petroleum,  for  it  was 
constantly  found  that  tanks  which  would  stand  any 
amount  of  water  pressure,  when  filled  with  petroleum 
were  not  tight.  If  the  life  of  a tube  made  on  this 
piinciple  proved  to  be  a long  one  under  steam 
pressure,  it  would  be  a most  valuable  invention,  but 
he  did  uot  know  how  far  the  deposit,  which  always 
took  place  after  continuous  working  with  steam  or 
water,  would  affect  the  flexibility. 

Mr.  Lorrain  said  Mr.  Imray’s  suggestion  was 
one  which  required  some  consideration — being  put 
forward  at  the  moment  he  did  not  quite  follow  it ; 
and  it  seemed  to  him  that  if  the  effect  was  due  to 
the  compression  at  the  bottom  of  the  ribbon  and  the 
tension  at  the  top,  the  greater  the  distance  between 
the  datum  or  median  line  and  the  extremes,  the 
greater  would  be  the  resistance  to  leakage.  That 
might  be  discovered  by  trying  strips  in  which  the 
depth  of  the  pockets  varied.  If  Mr.  Imray’s  theory 
were  correct,  it  seemed  to  him  that  the  deeper  the 
pockets,  the  greater  should  be  the  resistance. 

Mr.  Imray  intimated  his  dissent. 

Mr.  Lorratn  said  he  might  have  misunderstood 
Mr.  Imray.  It  occurred  to  him  that  passing  steam 
through  the  pipe  under  considerable  pressure  would 
produce  a couple  which  would  tend  to  pull  the  outer 
strip  round  in  the  direction  of  the  hands  of  a clock, 
which  would  increase  the  pressure  between  the  two 
surfaces. 

Mr.  Walton  said  he  had  no  doubt  some  deposit 
would  take  place  in  steam  pipes  after  a time,  but,  as 
yet,  they  had  found  no  inconvenience  from  this  in 
their  own  practice. 

Mr.  C.  U.  Gray  doubted  whether  this  tube 
would  be  useful  for  electrical  purposes  either  for  the 
shore  ends  or  cables,  or  otherwise.  The  shore  end 
of  a submarine  cable  wras  subjected  to  very  rough 
usage  on  a rocky  shore,  and  if  this  tube  got  fouled 
by  any  rock  or  projection,  it  might  open  up  the 
metal,  and  allow  that  great  enemy  of  submarine 
cables,  the  teredo , to  enter  and  feast  on  the  internal 
core.  To  cover  an  ordinary  cable  with  a tube  of  that 
kind  seemed  somewhat  risky  for  two  reasons  ; 
though  the  tube  might  be  perfectly  tight,  it  would 
be  impossible  with  so  many  jonts  in  a long  length  to 
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prevent  moisture,  and  in  some  cases  gas,  permeating 
into  the  cable  and  interfering  with  the  insulation  or 
destroying  the  insulating  material.  Another  thing 
was  that  by  bringing  two  metals  together  which  had 
been  subjected  to  a strain  for  some  time,  so  that  they 
were  in  a distinctly  different  molecular  condition,  you 
might  set  up  an  electrical  action  which  would  corrode 
and  wear  the  joints.  He  feared  that  if  used  for 
steam  the  continued  expansion  from  change  of 
temperature  would  in  course  of  time  interfere  with 
the  shape  of  the  coils,  and  that  would  lead  to 
leakage. 

Mr.  Peregrine  Birch  thought  the  reason  for  the 
resistance  to  internal  pressure  might  be  what  Mr.  Imray 
suggested,  but  he  did  not  see  how  it  would  account 
for  tightness  against  external  pressure,  which  he 
understood  was  equally  marked.  He  should  like 
further  information  on  that  point. 

Mr.  H.  Edmunds  said  that  some  eighteen  months 
ago,  as  a cable  manufacturer,  he  saw  in  the  discovery  a 
means  of  improving  the  present  method  of  armouring 
or  protecting  cables.  The  ordinary  stranded  wire 
armour  had  the  disadvantage  that  the  strands  being 
parallel  there  was  an  opportunity  for  anything  to 
pierce  in  between  the  strands — to  get  in  between  the 
joints  of  the  armour.  Any  hard  solid  metal,  such  as 
iron  or  copper,  was  not  flexible,  and  lead  was  too 
soft ; but  this  flexible  tube  seemed  to  afford  a 
solution  of  the  problem.  He  did  not  know  that 
it  would  be  particularly  applicable  for  the  shore  ends 
of  submarine  cables  unless  further  protected  by  wire 
strands  ; but  if  you  were  wiring  a building,  it  would 
be  very  serviceable.  If  you  put  a wire  in  a plaster 
wall,  some  one  might  drive  a tack  into  it ; and  a nail 
would  go  through  the  strands  of  a wire  armour,  or 
even  a leadpipe,  but  not  through  this  steel  tube. 
On  the  other  hand,  there  was  the  question  of  durability 
to  be  considered  ; in  a dry  situation  it  might  be  con- 
siderable, but  he  did  not  know  how  long  it  wonld 
resist  damp,  oxidation,  and  rust. 

Mr.  Walton  said  he  had  made  the  following 
experiment  with  regard  to  exterior  pressure: — 
While  there  was  a pressure  inside  one  of  these  tubes 
of  40  lbs.  to  the  square  inch,  he  told  a workman  to 
hammer  the  tube  out  into  an  oval ; that  was  done 
for  about  four  inches  ; and  there  was  not  the  slightest 
leakage.  It  was  then  hammered  back  again  into  its 
original  shape,  and  it  still  remained  tight. 

Mr.  Batchelor  asked  if  the  tube  would  still 
retain  its  flexibility  under  a pressure  of  2,000  lbs. 
That  would  be  very  important  in  some  cases,  as  in 
the  use  of  a hydraulic  rivetter,  where  you  wanted  to 
follow  the  work. 

The  Chairman  said  the  late  Sir  William  Siemens 
had  made  an  armour  for  electric  cables  by  winding  a 
strip  of  copper  spirally  round  them,  and  that  was 


used  to  a considerable  extent,  but  there  was  no  pre- 
tension that  it  was  absolutely  water-tight.  This  subject 
was  evidently  one  of  very  great  importance,  but  he  did 
not  think  a flexible  tube  need  be  called  upon  to  fulfil 
all  the  functions  of  every  tube  ever  made,  including 
rigid  tubes,  and  therefore  it  did  not  appear  to  him 
that  the  merit  of  this  invention  should  be  judged  of 
by  inquiring  whether  it  was  suited  for  every  possible 
purpose.  There  were  many  cases  in  which  a flexible 
tube  was  an  absolute  necessity,  and  the  question  was 
whether  this  tube  was,  for  certain  purposes,  an  improve- 
ment on  anything  they  had  before  possessed.  Lord 
Armstrong  said  on  one  occasion,  when  the  Giffard 
injector  was  a novelty,  that  it  was  a thing  which  no 
fellow  could  understand,  and  he  felt  inclined  to  say 
much  the  same  of  this  paper,  until  he  heard  Mr.  Imray. 
He  was  not  quite  sure,  even  now,  that  he  understood 
it,  but  he  got  a glimmering  from  Mr.  Imray’s  explana- 
tion, though  even  Mr.  Imray  did  not  seem  to  put  it 
forward  with  any  great  confidence.  But  as  usual 
with  anything  he  put  forward,  if  not  absolutely  con- 
vincing, it  was  certainly  worth  serious  consideration. 
To  his  mind  it  was  a most  hardy  idea  to  take 
a metal,  such  as  soft  steel,  make  numerous  con- 
volutions of  it,  amounting  to  as  many  as  forty  or 
fifty  in  a foot,  thus  having  the  same  number  of 
opportunities  for  leakage,  and  yet  so  to  make  it  that, 
when  finished,  the  tube  was  absolutely  tight  in  every 
part.  He  did  not  know  how  to  express  his  admira- 
tion for  the  ingenuity  brought  to  bear  on  the  subject, 
but  nothing  but  continued  use  would  enable  one  to 
say  how  it  would  ultimately  stand  the  various, 
accidents  of  rough  usage  and  deposits  to  which 
it  would  be  exposed  ; or  how  far  the  rough  internal 
surface  would  affect  the  flow  of  liquids.  All  this- 
had  to  be  borne  in  mind ; but,  after  all,  if  you 
had  a tube  which  was  flexible  and  tight  at  various 
pressures— including  low  pressures — which  could  be 
used  in  laboratories  without  the  danger  of  being 
trodden  on  and  so  extinguishing  the  gas,  while  stilL 
leaving  the  gas  to  escape,  which  was  a fruitful 
source  of  explosions,  it  appeared  that  it  was  a 
most  valuable  invention.  He  concluded  by  pro- 
posing a cordial  vote  of  thanks  to  Mr.  Redgrave. 

The  vote  of  thanks  having  been  carried  unani- 
mously, 

Mr.  Redgrave,  in  reply,  said  one  or  two  points, 
had  been  raised  which  evidently  arose  from  the 
diagrams  being  misunderstood.  The  two  colours 
were  only  used  for  the  sake  of  distinctness,  there 
being  in  fact  only  one  continuous  strip  of  metal 
wound  on  itself.  In  the  earlier  forms  the  tight- 
ness depended  to  a great  extent  on  a strip  of 
rubber  that  was  gradually  reduced  until  it  became 
a mere  thread  of  asbestos,  embedded  in  what 
he  might  call  the  piston  of  the  cylinder ; but  even 
that  had  now  been  done  away  with,  and  now  rather 
a flatter  section  was  used,  in  which  there  was  no 
packing  at  all.  One  of  the  diagrams  showed  the 
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way  in  which  the  piston  slid  in  the  cylinder,  when 
the  tube  was  bent ; but,  from  experiments  he  had 
made,  it  never  seemed  to  go  the  full  extent  of  its 
possible  travel ; so  that  the  tightness  would  appear  to 
depend  on  the  side  or  flat  surface,  not  on  the  end  of  the 
piston.  Mr.  Imray’s  suggestion  was  very  interesting, 
and  worth  careful  consideration  ; but  he  was  not  sure 
that  it  explained  all  the  peculiarities  of  the  tubing. 
The  question  whether  it  would  be  a satisfactory 
mode  of  protecting  electric  cables  was  perhaps 
rather  a side  issue.  Its  main  advantage  was  flexi- 
bility combined  with  great  strength  and  lightness,, 
and  very  few  tubes  of  this  kind  were  required 
to  stand  an  internal  pressure  of  2,000  or  2,500  lbs. 
per  square  inch.  It  could  be  used  as  a suction  pipe 
for  an  ordinary  pump,  but  it  would  not  stand  external 
pressure  on  a vacuum  within  to  anything  like  the 
same  extent  as  internal  expansive  force.  At  the 
same  time,  it  would  stand  any  ordinary  pressure 
from  outside  without  injury,  the  metal  being  so 
I disposed  as  to  bear  the  greatest  pressure  in  that 
direction.  With  regard  to  degradation  by  atmo- 
spheric and  other  influences,  it  was  quite  possible 
such  a thing  might  occur,  but  it  conld  be  coated 
in  various  ways.  Strips  had  been  drawn  through 
copper,  showing  it  was  possible  to  cover  the  surface 
1 with  some  non-corrosive  metal,  and  he  believed 
' the  Company  were  on  the  look  out  for  some  metal 
1 sufficiently  tough  and  pliable  to  stand  the  hard  usage 
necessary  to  produce  the  tube,  and  yet  absolutely 
non-corrodible  by  ordinary  agencies.  The  delta 
metal  and  manganese  bronze  were  being  experi- 
mented with,  but  the  difficulty,  as  yet,  was  to  get 
them  sufficiently  tough.  The  tubes,  even  when  filled 
with  liquids  at  high  pressure,  retained  their  flexibility 
to  a great  extent  unimpaired. 


Miscellaneous. 

♦ 

CHICAGO  EXHIBITION , 1893. 

The  following  letter  from  Mr.  McCormick,  the 
representative  in  this  couqtry  of  the  Chicago  Exhibi- 
tion, has  been  received  by  the  Secretary  of  the  Royal 
Commission : — 

World’s  Columbian  Exposition, 

Chicago,  1893. 

London  Offices,  72,  Victoria-street,  S.W., 

March  23rd,  1892. 

Sir  Henry  T.  Wood,  Society  of  Arts,  fohn. street, 
Adelphi,  W.C. 

Dear  Wood, — There  is  no  doubt  as  to  the  truth 
of  what  you  say  as  to  the  new  tariff  affecting  British 
exhibitors  to  an  unreasonable  extent. 

In  reply  to  your  communication  of  yesterday,  with 
enclosures  from  Messrs.  Hulse  & Co.,  Messrs. 
Hunter English,  and  Messrs.  Vickers,  Sons  & 
Co.,  as  to  the  reply  you  might  make  to  objections,  I 
can  only  repeat  what  I have  said  before  on  many 


occasions,  both  private  and  public,  that  your  manu- 
facturers have  not  to  look  to  the  fostering  or  pro- 
motion of  their  trade  in  the  United  States,  or  to  the 
profits  to  be  derived  from  same,  in  considering  the 
propriety,  not  to  say  necessity,  of  their  making  a 
great  exhibit  at  Chicago  in  1893.  The  question 
which  will  force  itself  upon  them  in  the  near  future, 
and  which  will  be  accentuated  at  the  Chicago  Ex- 
position, is,  how  far  can  they  retain  their  present 
trade  position  in  the  rest  of  the  world,  that  is  outside 
the  United  States.  Up  to  this  time,  and  for  some 
years  to  come,  we  have  so  much  to  do  in  the  way  of 
development  of  our  own  resources,  building  towns 
and  cities,  cultivating  fields,  bridging  rivers,  building 
railroads,  developing  internal  navigation  on  lakes 
and  rivers,  and  other  lines  of  work  too  numerous  to 
mention,  that  will  require  the  labour  of  a great  army 
of  men,  whose  wants  can  be  supplied,  with  the  cheap 
transportation  of  to-day,  for  less  money  than  we 
could  provide  for  them  at  home,  that  for  many  years 
we  must  continue  to  exchange  the  product  of  our 
fields  for  your  surplus  manufactures,  including  arti- 
cles of  luxury,  with  the  price  of  which  our  tariff  does 
not  interfere.  As  these  great  works  begin  to  near 
completion,  and  the  workmen  engaged  upon  them 
must  find  employment  and  occupations  which  com- 
i pete  directly  with  the  manufacturers  who  now  find  a 
( large  market  in  the  United  States,  this  market  will 
not  only  grow  less  and  less,  but  we  will  seek  an 
outlet  for  our  manufactures  in  fields  hitherto  held 
without  competition  by  the  British  manufacturer. 
Already,  in  some  lines,  we  are  entering  these  fields 
and  competing  successfully  with  your  manufacturers. 
It  is  not  for  me  to  urge  these  points  upon  those 
whom  we  would  be  glad  to  welcome  as  exhibitors  at 
Chicago,  though  it  is  to  our  interests  in  the  future 
that  they  remain  away.  It  is  rather  for  the  Royal 
Commission,  if  its  members  view  as  I do,  the  import- 
ance to  the  British  manufacturer  of  making  a great 
exhibit  at  the  Chicago  Exposition,  to  lay  before  them 
the  fact,  which  we  fully  appreciate,  that  wre  will 
demonstrate  to  the  merchants  from  all  over  the 
world,  whether  or  not  we  can  supply  them  with  such 
articles  as  they  have  to  import  to  better  advantage 
than  those  to  whom  they  have  gone  hitherto  to 
supply  their  every  want. — Faithfully  yours, 

Robert  McCormick. 


THE  FRENCH  PRESS. 

According  to  the  Journal de  la  Societede  Statistiqu e 
de  Paris , the  number  of  newspapers  and  periodicals 
of  all  kinds  in  France  amounted  on  the  31st  Dec., 
1890,  to  5,182,  of  which  2,002  were  published  in 
Paris,  3,009  in  the  various  departments,  and  J71  in 
Algeria  and  the  colonies.  After  Paris,  in  which  city 
the  number  of  papers  and  periodicals  issued  is  quite 
exceptional,  the  departments  in  wThich  the  largest 
number  are  issued  are  those  of  the  Gironde,  139  ; 
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Nord,  139;  and  Rhone,  132.  On  the  other  hand, 
the  departments  of  the  Hautes  Alps  and  the 
Lozere  only  issue  six  and  eight  respectively.  Of 
the  5,182  periodicals  published  in  France,  1,640  are 
political  newspapers,  and  3,542  are  miscellaneous 
journals  and  reviews.  In  the  latter  category 
are  comprised  religious  papers,  journals  devoted 
to  the  arts  and  sciences,  trade,  sport,  &c.  The 
political  journals  of  Paris,  of  which  the  various 
shades  are  so  numerous,  are  difficult  to  classify,  but 
in  the  provincial  towns,  out  of  the  1,402  newspapers 
942  may  be  ranked  as  Republican  and  460  Conserva- 
tive. The  departments  which  have  more  than  25 
political  newspapers  are  the  following  : — Nord, 
60 ; Seine  Inferieure,  42 ; Gironde,  40 ; Seine  et 
Oise,  35 ; Eure,  33 ; Bouches  du  Rhone  and 
Calvados  28  each ; Aisne,  La  Manche,  and  Somme 
each  26,  and  the  Alpes  Maritimes,  25.  As  regards 
publications  other  than  political,  the  classification  is 
very  different.  The  following  is  a list  of  the  depart- 
ments having  more  than  40  : — The  Department  of  the 
Rhone,  1 18 ; Gironde,  99 ; Bouches  du  Rhone,  95  ; 
Nord,  79  ; Haute  Garonne,  46  ; Herault,  45  ; and  the 
Alpes  Maritimes,  40— ifi  other  words,  these  are  the 
departments  in  which  scientific  or  literary  tastes 
appear  to  be  the  most  developed.  In  this  respect 
Paris  appears  to  defy  all  competition,  since  out  of 
3,448  publications  (non-political),  there  are  1,841 
published  in  the  city  of  Paris,  while  the  whole  of  the 
provinces  only  issue  1,607.  The  number  of  political 
daily  papers  appearing  in  Paris  is  87.  Six  of  these 
cost  twenty  centimes  the  copy ; fifteen  cost  fifteen 
centimes;  seventeen,  ten  centimes ; and  the  majority 
(49)  are  sold  for  five  centimes  a copy.  Among  the 
latter  appears  the  Petit  Journal , of  which  more  than 
1,100,000  copies  are  printed  daily.  One  of  the  members 
of  the  Chamber  of  Deputies,  M.  Arene,  has  recently 
compiled  a statement  showing  a comparison  between 
Paris  and  other  capitals  of  the  number  of  political  and 
non-political  papers  and  periodicals  issued.  Accord- 
ing to  this  statement,  Paris  heads  the  list  with  2,002, 
of  which  16 1 are  political.  London  comes  next  with 
563;  New  York  with  231  ; Vienna,  67;  Berlin,  66; 
Constantinople,  29 ; Madrid,  28 ; St.  Petersburg, 
22;  and  Rome,  21.  Paris  shows  a considerable 
increase  in  the  number  of  newspapers  and  periodicals 
published  in  1890  as  compared  with  1880,  for  whereas 
in  the  latter  year  the  number  amounted  to  2,995,  i*1 
1890  it  was  5,182,  an  increase  of  2,187,  or  5°  Per 
cent.  In  the  departments  the  same  increase  is 
observable,  while  in  the  colonies  the  number  has 
been  trebled. 


SALT  INDUSTRY  IN  THE  ARGENTINE 
REPUBLIC. 

Her  Majesty’s  Consul  at  Buenos  Ayres  says  in  his 
last  report  that  a new  salt  industry  has  recently  come 
into  prominence  in  the  Argentine  Republic,  and  one 
of  the  utmost  importance  to  any  country,  so  far  as 
the  welfare  of  its  inhabitants  is  concerned.  It  has 


always  been  acknowledged  that  the  Argentine 
Republic  is  extremely  rich  in  natural  salt,  but  as  a 
rule  it  is  too  far  removed  from  the  seaboard  to  permit 
of  its  being  properly  and  advantageously  worked. 

The  vast  salt  lakes,  or  “ salinas,”  in  the  Rio  Negro 
valley,  and  lying  some  22  miles  from  the  harbour  of 
San  Bias  on  the  Atlantic  coast,  form  a singular  ex- 
ception to  the  rule.  These  great  natural  salinas 
are  four  in  number,  and  in  the  aggregate  measure 
about  20,000  acres  of  salt-bearing  ground.  The 
level  of  the  brine  is  about  15  feet  below  the 
sea  level  at  the  port  of  San  Bias.  There  are 
enormous  mountains  of  rock-salt  exposed  to  the 
action  of  the  air  at  the  foot  of  the  Andes,  and 
upward  of  250  leagues  from  the  salinas ; and  it  is 
generally  supposed  that  it  is  from  these  deposits  that 
the  salinas  draw  their  supply  of  brine.  All  over  the 
salinas  there  are  numerous  springs,  and  the  surface  of 
the  salinas  is  covered  by  supplies  from  the  natural 
springs.  These  salinas  are  covered  with  a singularly 
strong  brine,  its  density  being  from  30  to  35  during 
the  winter  months— that  is  at  least  30  times  stronger 
than  the  seawater  at  San  Bias,  a distance  of  22  miles. 
The  district  of  Rio  Negro  is  exceedingly  favourable 
for  the  production  of  salt,  the  rainfall  being  less 
than  in  any  other  district  in  the  Republic.  The 
strong  drying  winds  and  sun  soon  turn  what  is  a vast 
sheet  of  water  into  a frozen  lake  covered  with  white 
salt.  The  thickness  of  the  salt  is  from  two  to  four 
inches,  but  under  that  again  is  salt  and  sand  of  about 
equal  proportions.  The  season  for  collecting  is  from 
November  to  March,  and  the  process  is  an  exceed- 
ingly simple  one.  The  salt  is  gathered  into  small  j 
heaps,  then  removed  to  the  adjoining  banks  and 
placed  into  large  heaps,  and  there  it  remains  in  this  j 
condition  until  removed  for  shipment  to  the  different 
markets  in  the  Republic.  A company,  under  a con-  j 
cession  from  the  superior  Government  of  the  pro-  j 
vince  of  Buenos  Ayres,  has  commenced  to  work  these 
salinas,  and  they  are  now  bringing  into  market  large 
supplies  of  all  qualities  of  salt  suitable  for  the  differ-  j 
ent  trades  (saladero,  hides,  and  meat  preserving), 
and  also  for  household  requirements.  Their  supplies  ! 
are  only  limited  by  the  means  at  present  at  their 
command,  but  they  hope  to  be  able  to  supply  the 
great  bulk  of  the  wants  of  the  country  as  well  as  the 
adjoining  countries  of  Uruguay  and  Brazil.  This  ! 
company  has  also  erected  large  works  in  Buenos  { 
Ayres  for  the  purpose  of  preparing  fine  salt  for  table 
and  kitchen  use.  It  is  fully  expected  in  the  near 
future,  when  these  salinas  are  in  full  working  order, 
that  the  surplus  stock  will  be  shipped  to  India  and 
Australia. 


Correspondence. 

+ — 

SPONTANEOUS  COMBUSTION  OF  COAL. 

Having  very  carefully  studied  the  paper  and  the 
discussion  on  “ The  Spontaneous  Combustion  of 
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Coal,”  in  the  Society’s  Journal  of  March  4th,  it 
would  appear  to  me  that  all  the  more  important 
facts  contained  in  the  paper  and  in  the  discussion 
lead  to  the  conclusion  that  the  pressure  of  the  super- 
incumbent mass  is  the  chief  factor — is  the  true 
hypothesis  of  what  is  termed  “ the  spontaneous  igni- 
tion of  coal.”  For  nowhere  in  that  paper,  nor  in 
that  discussion,  is  it  stated  that  such  heating  takes 
place  in  the  bunkers,  on  the  sides  or  tops  of  the 
masses  of  coal ; in  those  positions,  in  fact,  that  are 
most  exposed  to  the  chemical  agencies  which  are  gene- 
rally supposed  to  be  the  causes  of  that  ignition. 
But,  on  the  contrary,  the  mischief  is  invariably  found 
to  originate  deep  down  in  the  stowed  masses,  where 
it  is  difficult  to  get  at.  “ The  fire,  as  a rule,”  says 
Mr.  Lewes,  “begins  near  the  bottom  of  the  mass  of 
coal.”  And  elsewhere  in  the  paper  there  are  state- 
ments leading  to  the  same  inference,  as,  for  instance, 
where  it  is  said,  “ dig  down,  and  get  at  the  seat  of 
the  fire.”  Then  we  find  that  there  have  been  cases 
“ in  which  the  crew  have  been  deluded  into  the 
supposition  that  all  was  going  on  well,  by  finding 
normal  temperatures  at  the  surface  of  the  cargo,  when 
there  was  a tendency  to  heating  at  the  bottom  of  the 
ship’s  hold.”  Again,  “In  the  Carr  Rock,  at  start- 
ing, the  thermometer  indicated  75°  Fahr.  in  her 
hold  ; a month  afterwards  it  was  98°,  and  in  another 
month  1200,  whereupon  they  dug  down  into  the  coal.” 
We  also  find  the  expression,  “ Digging  down  to  the 
seat  of  the  fire,”  &c. 

Moreover,  the  stress  laid  upon  the  increase  of 
mass  in  producing  the  phenomenon  of  heating  also 
favours  the  hypothesis  of  pressure.  “ But  unless 
piled  in  unusually  large  heaps,  and  a great  deal 
broken,  it  does  not,  as  a rule,  show  signs  of  heat- 
ing.” Again,  “it  is  found  that  liability  to  ignition 
increases  with  the  increase  in  the  mass  of  coal.”  The 
evidence  demonstrating  this  very  remarkable  result 
is  to  be  found  in  the  Report  of  the  Royal  Com- 
mission for  1875,  p.  8,  and  clearly  shows  the 
influence  of  mass.  “ It  has  been  before  shown  that 
I the  cases  of  spontaneous  ignition  in  masses  of  coal 
I less  than  500  tons  does  not  amount  to  more  than 
quarter  per  cent.” 

We  have  also  to  take  into  consideration  that,  in 
ships  at  sea,  the  superincumbent  mass  of  a heap  of 
coal  is  not  a static  mass,  but  more  frequently  a 
tremendous  dynamic  force,  that  has  its  direction 
frequently  changed  in  a rough  sea,  the  periodical 
rolling  of  the  vessel  giving  rise  to  concussions  within 
I the  masses  of  coal  from  various  accidents  in  the  dis- 
I tribution  of  those  masses  in  lading.  Pressure  and 
concussion  are  the  physical  causes  of  heating  in 
j other  substances  than  coal.  Heating  is,  indeed,  the 
equivalent  of  such  forces.  All  vegetable  products 
! packed  in  bulk,  either  green  or  dry,  are  liable  to 
heating,  and  this,  as  in  coal,  deep  down  in  the  mass. 
Coal,  indeed,  is  but  a vegetable  product  in  a changed 
state,  though  still  containing  all  its  original  elements 
1 locked  up  ; these  elements,  however,  become  rela- 
tively plastic  under  pressure.  The  origin  of  volcanic 


action  will,  in  all  probability,  be  ultimately  traced 
to  the  pressure  of  vast  superincumbent  masses. 

The  means  to  avert  the  terrible  less  of  lives,  of 
ships,  and  of  cargoes,  is  obvious  enough,  but  I 
will  leave  suggestions  for  the  prevention  of  such 
catastrophes  to  some  future  time. 

W.  Cave  Thomas. 

8,  Fitzroy-strcct,  W., 

12th  March,  1892. 


MEETINGS  OF  I HE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  Eight  o’clock  : — 

March  30.— Ewing  Matheson,  “ Foreign  Ex- 
change.” John  Biddulph  Martin,  Member  of 
Council,  will  preside. 

April  6. — Robert  S.  McCormick,  Resident 
Commissioner  for  Great  Britain  from  the  World’s 
Columbian  Exposition,  “The  Future  Trade  Relations 
of  Great  Britain  and  the  United  States.” 

April  27.— Prof.  Robert  Wallace,  “ Egyptian 
Agriculture.” 

There  will  be  no  meeting  on  April  13. 

Papers,  the  dates  of  reading  of  which  are  not 
yet  fixed : — 

“The  Fisheries  Department:  its  Position  and 
Prospects.”  By  J.  W.  Willis  Bund. 

“The  Congo  State.”  By  Captain  V.  Lovett 
Cameron,  R.N.,  C.B. 

“Colour  Blindness.”  By  Captain  W.  de  W. 
Abney,  C.B.,  F.R.S. 

“ Uses  and  Applications  of  Aluminium.”  ByG.  L. 
Addenbrooke. 


Indian  Section. 

Thursday  afternoons,  at  4.30  p.m.  : — 

April  7. — Dr.  J.  Augustus  Voelcker,  “ The 
Agricultural  Needs  of  India.” 

April  28. — Sir  William  Wedderburn,  Bart., 
“Reorganisation  of  Agricultural  Credit  in  India.” 

May  19. — Jervoise  Athelstane  Baines, 
I.C.S.,  Chief  Census  Commissioner  for  India,  “ The 
Indian  Census  of  1891.”  Sir  Charles  Bernard, 
K.C.S.I.,  will  preside. 

Foreign  and  Colonial  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

April  5. — The  Rev.  John  McLean,  D.D., 
“ The  Red  and  White  Races  in  Manitoba  and  the 
North  - West.”  Sir  Charles  Tupper,  Bart., 
G.C.M.G.,  C.B.,  will  preside.  The  paper  will  be 
illustrated  by  lantern  slides,  and  a collection  of  Black- 
foot  and  Sioux  Indian  articles. 
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April  26.— Sir  Edward  Braddon,  K.C.M.G., 
“Australasia  : its  Progress  and  Resources.” 

May  24. — Colonel  Howard  Vincent,  C.B., 
M.P.,  “Tae  Extension  of  Colonial  Trade.” 


Applied  Art  Section. 

Tuesday  evenings,  at  Bight  o’clock  : — 

March  29. — E.  Roscoe  Mullins,  “The Deco- 
rative Uses  of  Sculpture.”  Alfred  Gilbert, 
A.R.A.,  will  preside. 

April  12.  — C.  Purdon  Clarke,  C.I.E., 
“ English  Brocades  and  Figured  Silks.”  The  Lord 
Masham  will  preside. 

May  17. — George  J.  Robinson,  “Decorative 
Plaster  Work”  (II.).  J.  Hungerford  Pollen 
will  preside. 

May  31.— William  De  Morgan,  “ Lustre 
Ware.” 


Cantor  Lectures. 

Monday  evenings,  at  Eight  o’clock  : — 

Bennett  H.  Brough,  Assoc. R.S.M.,  F.G.S., 
“ Mine  Surveying.”  Three  Lectures. 

Lecture  I. — March  28. — Introductory. — Nature 
of  mineral  deposits,  and  the  modifications  of  the 
methods  of  surveying  required  in  different  mines — 
Accidents  due  to  inaccurate  surveying — Historical 
sketch — The  oldest  mine  plan — The  divining  rod — 
The  use  of  the  magnetic  needle  in  mapping  deposits 
of  iron  ore. 

Lecture  II.— April  4. — Surveying.—  The  com- 
pass— Ancient  forms  of  compass — Various  forms  of 
miner’s  dials  and  theodolites — Use  of  aluminium 
for  mine-surveying  instruments — Supply  of  light  for 
reading  the  verniers  underground. 

Lecture  III.— April  1 1 . — Levelling.  — The 
level  and  staff  for  underground  use — Applications  of 
levelling  in  mining  operations — The  Carrara  marble 
railway — Aerial  wire  ropeways —Hydraulic  mining 
ditches — The  St.  Gothard,  Mont  Cenis,  and  Croton 
aqueduct  tunnels — The  Ernst-August  adit-level — 
Mapping  bore-holes. 

Dr.  Percy  Frankland,  F.C.S.,  “Recent 
Contributions  to  the  Chemistry  and  Bacteri- 
ology of  the  Fermentation  Industries.” 
Four  Lectures. 

May  2,  9,  16,  23. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  March  28... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lecture.)  Mr. 
Rennet  H.  Brough,  “ Mine  Surveying.”  (Lec- 
ture I.) 

Royal  Scottish  Society  of  Arts,  George-street,  Edin- 
burgh, 8 p.m.  i.  Report  of  Committee  on  Mr* 
Laing’s  paper,  “ Distillations  of  Mineral  Oils.  2. 
Report  by  Committee  on  Mr.  Sutter’s  paper.  “A 


Rapid  Destructor  for  Town’s  Refuse.”  3.  Mr.  I 
John  Ritchie,  “On  the  Application  of  Electricity  H 
to  Hoisting  Machinery.”  4.  Mr.  E.  A.  Browning,  ' I] 
“ On  Electric  Pumping  and  Haulage  in  Colleries.”  II 

Chemical  Industry  (London  Section),  Burlington-  .11 
house,  W.,  8 p.m. 

Surveyors,  12,  Great  George-street,  S.W.,  8 p.m.  ij 
Professor  E.  Kinch,  “ The  Valuatiou  of  Feeding-  I 
Stuffs  and  Foods.” 

Geographical,  University  of  London,  Burlington-  I 
gardens,  W.,  8g  p.m. 

Actuaries,  Staple-inn-hall,  Holborn,  7 p.m. 

Victoria  Institution,  1a,  Adelphi-terrace,  W.C.,  8 j| 
p.m. 

East  India  Association,  Westminster  Town-hall,  j| 
S.W.,  3 p m.  Mr.  A.  Cottrell-Tupp,  “ The  Effect  | 
on  the  Finances  and  Commerce  of  India  of  the-  N 
Fall  in  the  Value  of  Silver.” 

Tuesday,  March  29. ..SOCIETY  OF  ARTS,  John-street,  I 
Adelphi,  W.C.,  8 p.m.  (Applied  Art  Section.)-  I 
Mr.  E.  Roscoe  Mullins,  “The  Decorative  Uses  of  J 
Sculpture.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  II 
Prof.  Victor  Horsley,  “The  Brain.”  (Lecture  XI. > H 

Civil  Engineers,  25,  Great  George-street,  S.W.,  9 
8 p.m.  Mr.  A.  R.  Binnie,  “Mean  or  Average  j| 
Annual  Rainfall,  and  the  fluctuations  to  which  it  is  j| 
subject.” 

Wednesday,  March  30.. .SOCIETY  OF  ARTS,  John-street,  1 
Adelphi,  W.C.,  8 p.m.  Mr.  Ewing  Matheson,  II 
“ Foreign  Exchange.” 

Chemical  Society,  Burlington-house,  4 p.m.  Anni-  I 
versary  Meeting.  Address  by  the  President. 

Patent  Agents,  19,  Southampton-buildings,  W.C.,  9 
7.15  p.m.  Mr.  J.  Imray,  “ Provisional  Pro-  9 
tection.” 

Civil  and  Mechanical  Engineers,  Westminster  Cham-  I 
bers,  jS.W.,  7 p.m.  Mr.  A.  Wollheim,  “ Modern  |> 
Sewage  Precipitation  Works  : their  Design,  Con-  | 
struction,  and  Management.” 

Thursday,  March  31..  Royal,  Burlington-house,  W.,  41p.m.  I 

Antiquaries,  Burlington-house,  W.,  8J  p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Dr.  B.  A.  Whitelegge,  “ Epidemic  Waves.’'  || 
(Lecture  II.) 

United  Service  Institution,  Whitehall-yard,  3 p.m.  | 
Lieut. -Colonel  N.  L.  Walford,  “ Field  Howitzers  1 
and  Mortars.” 

Friday,  April  1... National  Indian  Association  (at  the  Housff  \ 
of  the  Society;  of  Arts),  4^  p.m.  Annua! 
Meeting. 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Weekly  Meeting,  9 p.m.  Professor  Oliver  Lodge, 

“ On  the  Motion  of  the  Ether  near  the  Earth.” 

Geologists’  Association,  University  College,  W.C-, 

8 p.m. 

Philological,  University  College,  W.C.,  8 p.m. 

Quekett  Microscopical  Club,  20,  Hanover-square,  ;ij 
W.C.,  8 p.m. 

Physical,  Science  Schools,  South  Kensington,  S.W.,  1 ] 
5 p.m. 

Saturday,  April  2 ...  Saturday  Lecture  Society,  Lecture  j| 
Theatre,  South  Kensington  Museum,  S.W.,  I 
3 p.m.  Prof.  Norman  Lockyer,  “ Astronomy  and  ■ 
Mythology  of  the  Ancient  Egj'ptians.”  Lecture  II. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Dr.  J.  F.  Bridge,  “ Dramatic  Music  from  Shaks- 
pere  to  Dryden.”  Lecture  II. 


The  Telegraphic  Address  of  the  Society  of  Arts , 
and  of  the  Royal  Commission  for  the  Chicago 
Exhibition , is  “ Praxiteles , London .” 
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gjourttal  of  the  ^orietij  of  &rts. 

No.  2,054.  Vol.  XL. 

♦ 

FRIDAY,  APRIL  1,  1892. 


All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi,  London,  W.C. 


Notices. 

♦ 

CANTOR  LECTURES. 

Mr.  Bennett  H.  Brough,  Assoc. R.S.M., 
F.G.S.,  delivered  the  first  lecture  of  the  course 
on  “Mine  Surveying”  on  Monday  evening, 
29th  inst.  The  lectures  will  be  printed  in  the 
Journal  during  the  autumn  recess. 


Chicago  Exhibition,  1893. 


FINE  ARTS  COMMITTEE. 

A meeting  of  this  Committee  was  held  on 
Friday,  the  25th  inst.  Present : — Sir  Frederick 
Leighton,  Bart.,  P.R.A.,  Chairman  ; Henry 
William  Banks  Davis,  R.A.,  F.  Seymour 
Haden,  Sir  James  D.  Linton,  P.R.I.,  H. 
Stacy  Marks,  R.A.,  Walter  William  Ouless, 
R.A.,  Lumb  Stocks,  R.A.,  Marcus  Stone, 
R.A.,  the  Earl  of  WharnclifFe,  with  Sir  Henay 
Trueman  Wood,  Secretary  to  the  Royal  Com- 
mission, and  J.  W.  Beck,  Secretary  to  the 
Committee. 


LADIES'  COMMITTEE. 

A meeting  of  the  Ladies’  Committee  was 
held  on  Friday,  the  25th  ult.,  at  53,  Berners- 
street.  Present: — H.R.H.  Princess  Christian 
of  Schleswig-Holstein,  President  of  the  Com- 
mittee, in  the  chair ; the  Marchioness  of 
Salisbury,  the  Countess  of  Aberdeen,  Lady 
Agnes  Burne,  Lady  Knutsford,  Lady  Galton, 
Lady  Jeune,  Lady  Roberts,  Mrs.  David  Car- 
michael, Mrs.  Bedford  Fenwick,  Miss  Forsyth, 


Mrs.  Priestley,  Mrs.  Roberts-Austen,  Miss 
Emily  Shaw  - Lefevre,  Miss  Webster,  with 
Miss  Fay  Lankester,  Secretary  of  the  Com- 
mittee. 


ELECTRICAL  COMMITTEE. 

A meeting  of  the  Electrical  Committee  was 
held  on  Monday,  the  28th  ult.  Present  : 
William  H.  Preece,  F.R.S.  'Chairman,  ; Sir 
Frederick  Abel,  K.C.B.,  D.C.L.,  D.Sc., 

F.R.S.,  Prof.  W.  Grylls  Adams,  M.A.,  D.Sc., 
F.R.S.,  Major-General  E.  R.  Posting,  F.R.S., 
Prof.  George  Forbes,  M.A.,  F.R.S.,  Prof. 
David  E.  Hughes,  F.R.S.,  Prof.  John  Perry, 
D.Sc.,  F.R.S. , Alexander  Siemens,  C.  E. 
Spagnoletti,  Major-General  C.  E.  Webber, 
C.B.,  Peter  William  Willans,  James  Wims- 
hurst,  with  Sir  Henry  Trueman  Wood, 
Secretary  to  the  Royal  Commission. 


MAURITIUS  COMMISSION. 

The  Governor  of  Mauritius  has  informed  the 
Chairman  of  the  Royal  Commission  of  the 
appointment  of  the  following  local  Committee, 
to  make  the  necessary  arrangements  for  the 
representation  of  Mauritius  at  the  Chicago 
Exhibition  The  Hon.  Sir  V.  Naz,  K.C.M.G. 
(Chairman)  ; the  Hon.  W.  Newton,  Q.C.,  the 
Hon.  C.  F.  II.  Adam,  the  Hon.  W.  T.  A. 
Edwards,  M.D.,  the  Hon.  J.  Fraser,  C.M.G., 
the  President  of  the  Chamber  of  Agriculture, 
the  President  of  the  Chamber  of  Commerce, 

L.  Antelme,  jun.,  G.  Bouic,  A.  Daruty  de 
Grandpre,  F.  Nash,  C.  Poupinel  de  Valence, 

M. P.,  and  A.  Wemyss.  The  Governor  has 
appointed  Mr.  W.  Arthur  Edwards,  member 
of  the  Royal  Agricultural  College,  Cirencester, 
to  be  agent  for  Mauritius  at  the  Exhibition. 


APPLICATIONS  FOR  SPACE  IN 
THE  BRITISH  SECTION. 

Intending  exhibitors  are  reminded  that 
applications  for  space  must  be  made  imme- 
diately, as  the  allotment  of  space  is  now 
proceeding.  Most  of  the  available  space  is 
now  occupied,  and  no  time  should  therefore 
be  lost  by  manufacturers  desiring  to  be  repre- 
sented. 

All  applications  must  be  made  upon  forms 
to  be  obtained  from  the  Secretary  of  the  Com- 
mission at  their  offices,  Society  of  Arts,  John- 
street,  Adelphi,  London,  W.C.  They  must 
be  sent  in,  properly  filled  up,  and  addressed 
to  the  Secretary,  as  above. 
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Proceedings  of  the  Society. 


INDIAN  SECTION. 

Thursday,  March  24,  1892 ; Sir  John 
Strachey,  K.C.S.I.,  C.I.E.,  in  the  chair. 

The  paper  read  was — 

THE  OPIUM  QUESTION. 

By  G.  H.  M.  Batten. 

Formerly  of  tlie  Bengal  Civil  Service. 

The  violent  and  persistent  attack,  by  an 
English  association,  on  one  of  the  most  valu- 
able of  the  products  of  India,  with  the  avowed 
object  of  sweeping  it  from  the  face  of  the  earth, 
renders  it  the  duty  of  everyone  who  has  the 
welfare  of  India  at  heart  to  examine  the 
grounds  on  which  that  attack  is  made.  Having 
for  a long  period  served  the  Government  of  her 
Majesty  the  Queen  in  India,  and  having  had 
special  opportunities  of  making  myself  familiar 
with  the  facts  relating  to  Indian  opium,  I 
accepted  the  invitation  of  this  Society  to  read 
a paper  on  the  subject,  with  the  desire  to 
help,  so  far  as  in  me  lies,  to  clear  away  the 
widespread  ignorance  of  it  which  prevails  in 
this  country. 

Apart  from  moral  considerations,  the  ques- 
tion, so  far  as  India  is  concerned,  is  generally 
discussed  as  if  it  were  one  affecting  only  the 
public  resources  of  the  Indian  Administration, 
but  it  is  much  more  far-reaching.  The  amount 
of  revenue  realised  is  but  a part  and  not  the 
greater  part  of  the  actual  pecuniary  value  of 
the  poppy  crop  and  its  products,  while  the 
well-being  and  happiness  of  hundreds  of  thou- 
sands of  the  people  of  India  would  be  greatly 
affected  by  its  extinction.  I propose  in  this 
paper  first  to  show  the  real  value  of  that  crop, 
and  what  it  is  that  India  is  asked  to  sacrifice 
in  order  to  satisfy  the  theories  of  a party  of  Eng- 
lish philanthropists,  whose  excellent  intentions 
in  the  cause  of  morality  are  only  equalled  by 
their  determination  to  ignore  all  but  the  one 
side  of  the  question,  on  which  they  have  fixed 
their  attention,  and  which  serves  their  purpose. 

It  must  be  admitted  that  one  of  the  surest 
signs  of  the  progressive  prosperity  of  a country 
is  the  increase  of  its  external  trade.  The  con- 
ditions which  favour  the  development  of  foreign 
commerce  are  peace  and  liberty;  the  establish- 
ment of  good  and  equable  laws  and  their  just 
administration;  the  utmost  freedom,  consistent 
with  the  rights  of  others,  to  individuals  in 
utilising  the  sources  of  production  at  their 


disposal;  the  extension  of  facilities  of  com- 
munication within  the  country  and  with  other 
countries ; lightness  of  taxation — in  a word,  all 
the  conditions  of  good  government.  Tried  by 
this  test,  the  British  Government  of  India  can 
show  a splendid  record.  So  long  as  the  exclu- 
sive trading  privileges  of  the  East  India  Com- 
pany existed  they  acted  as  a check  on  the  free 
development  of  foreign  trade,  but  on  their  final 
abolition  in  1833,  when  the  trade  of  India 
was  thrown  open  to  the  mercantile  world,  it 
rapidly  increased.  In  1833-34  the  value  of  the 
total  exports  of  merchandise  from  British  India 
was  under  Rx.  8,000,000  sterling.  In  fifteen 
years  after  that,  they  had  about  doubled.  The 
increase  then  became  more  rapid,  and,  when 
assisted  by  the  extension  of  railways  in  India, 
advanced  by  leaps  and  bounds.  In  the  year 
1890-91  the  value  of  merchandise  exported 
from  India  was  over  Rx.  100,000,000,  or  more 
than  sixteen  times  the  exports  of  1833-34. 

Long  before  British  rule  was  established  in 
India,  opium  was  exported  thence  to  China,  and 
the  trade  in  it,  in  common  with  all  other  trade, 
naturally  developed  under  that  rule.  In  the 
five  years  ending  with  1833-34,  the  average 
quantity  of  opium  exported  was  about  17,500 
chests.  The  highest  point  to  which  it  has 
ever  attained  was  in  1879-80,  when  105,508 
chests  were  exported,  but  the  present  average 
is  about  90,000  chests.  Thus,  while  the  general 
exports  have  increased  fifteen  fold,  opium  ex- 
ports have  increased  only  about  five  and  a 
half  times  in  volume  in  fifty-seven  years.  The 
cause  of  this  will  be  found  in  the  restrictive 
measures  of  the  Government  of  India,  to  which 
I shall  presently  refer. 

India  is  essentially  an  agricultural  country, 
and  nearly  the  whole  of  its  exports  consists  of 
products  of  the  soil.  One  of  the  most  im- 
portant and  valuable  of  these  products  is  the 
opium-yielding  poppy.  It  is  impossible  to 
state  with  accuracy  when  this  plant  was  first 
introduced  into  India.  There  is  little  record 
of  its  early  history,  but  it  is H known  that  the 
Muhammadans  had  succeeded,  in  the  15th 
century,  in  introducing  the  cultivation  of  the 
poppy  into  Cambay  and  Malwa,  and  that 
when  the  Emperor  Akbar,  in  the  latter  half  of 
that  century,  established  the  Moghal  Empire 
over  Central  India,  he  found  Malwa  opium 
a characteristic  product  of  that  country. 

Dr.  George  Watt,  who  has  recently  com- 
piled a complete  monograph  on  the  subject  of 
opium,  which  has  been  printed  by  order  of  the 
House  of  Commons,  points  out  that  Abul  Fazl 
(the  historian  of  Akbar’s  times)  “ specially 
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states  that  poppy  culture  was  chiefly  practised 
in  Fatehphur,  Allahabad,  and  Ghazipur.  We 
learn  that  the  founder  of  the  Moghal  civil 
dynasty  and  his  successors  regarded  opium  as 
of  necessity  a State  monopoly.  They  found  it, 
however,  at  once  the  most  convenient  and 
successful  course  to  farm  out  the  right  to 
manufacture  and  to  sell  the  drug.” 

Dr.  Bernier,  the  French  traveller,  who  was 
in  India  from  1656  to  1668,  speaking  of  the 
Rajputs  and  their  martial  qualities,  wrote  : 
« From  an  early  age  they  are  accustomed  to 
the  use  of  opium,  and  I have  been  astonished 
to  see  the  large  quantity  they  swallow.” 

Tavernier,  who  was  in  India  at  the  same 
period,  incidentally  mentions  the  Dutch  trade 
in  opium,  which  they  obtained  from  Burhan- 
pur  in  exchange  for  their  pepper. 

Captain  A.  Hamilton,  in  1727,  wrote  : “ The 
Chiefs  of  Calicut  for  many  years  had  vended 
between  500  and  1,000  chests  of  Bengal  opium 
yearly  up  in  the  inland  countries,  where  it  is 
very  much  used.” 

The  Abbe  Raynal,  in  1770,  described  Patna 
as  being  the  most  celebrated  place  in  the 
world  for  the  cultivation  of  opium,  and  stated 
that,  besides  what  was  carried  into  the  inland 
parts,  there  were  annually  3,000  or  4,000  chests 
exported,  each  weighing  300  lbs. 

There  is  ample  evidence  in  the  old  records  of 
the  India-office,  which  have  lately  been  ex- 
amined by  Sir  George  Birdwood,  to  prove  that 
a large  trade  had  been  going  on  in  opium 
between  India  and  surrounding  countries  long 
before  the  East  India  Company,  in  1773,  under- 
took the  supervision  of  the  manufacture  of 
opium  in  Bengal,  Behar,  and  Orissa. 

The  Company,  in  fact,  inherited  from  the 
Moghal  Government  this  important  and 
legitimate  source  of  revenue  on  an  article 
of  luxury  which  India  had  shown  itself 
capable  of  producing  in  high  perfection, 
and  for  which  there  was  a large  demand 
both  in  and  out  of  that  country.  At  first 
they  continued  the  system  of  farming  out 
the  exclusive  right  of  opium  manufacture,  but 
this  was  found  to  entail  many  abuses.  Amongst 
them  was  the  pressure  brought  by  the  con- 
tractors, in  spite  of  the  most  stringeht  regula- 
tions to  the  contrary,  on  the  cultivators,  whom 
they  forced  to  carry  on  the  cultivation,  and 
whom  they  cheated  in  various  ways.  It  also 
led  to  the  adulteration  of  the  drug  and  its 
illicit  vend.  The  consequences  were  so  injurious 
to  the  revenue,  that,  in  1797,  the  contract  system 
was  abandoned,  and  the  Government  assumed 
the  monopoly  of  manufacture  through  its  own 


until  the  present  day.  There  was,  indeed,  at 
that  time,  no  practicable  alternative.  The 
| strongest  opponent  to  the  system  of  Govern- 
ment manufacture  would  hardly  contend  that 
I the  growth  of  the  poppy  and  the  manufacture 
of  opium  should  have  been  left  free  and  un- 
restricted, as  that  would  infallibly  have  led  to  a 
great  increase  in  the  produce  of  the  drug,  and 
probably  to  its  deterioration.  On  the  other 
hand,  if  it  ever  entered  into  the  conception  of 
the  Court  of  Directors  to  suppress,  in  the 
interests  of  morality,  the  cultivation  of  the 
poppy  in  the  territories  then  in  their  possession, 
it  is  doubtful  whether  they  would  have  had  the 
power  in  those  times  to  have  done  so,  and  it  is 
certain  that  they  could  not  have  controlled  the 
production  of  the  vast  poppy- growing  tracts 
outside  those  territories  in  Malwa,  Cambay, 
and  elsewhere.  The  only  result  would  have 
been  that  the  opium  consumers  in  India  would 
have  been  supplied  from  sources  outside 
British  territory,  and  that  the  export  trade 
would  have  been  transferred  to  ports  other  than 
British.  It  would  certainlyhave  been  impossible 
in  those  days  to  establish  a Customs  line  to 
prevent  the  entry  of  opium  into  the  Company’s 
possessions.  The  Company  would  have  sacri- 
ficed its  revenue,  and  no  one  would  have  been 
benefited  except  the  people  of  the  territories 
outside  the  Company’s  possessions,  at  the 
expense  of  those  within  them. 

The  State  monopoly  continues  to  be  admin- 
istered by  the  Bengal  Government,  although 
its  operations  now  extend  into  the  North-West 
Provinces  and  Oudh.  Under  it,  no  person 
may  cultivate  the  poppy  except  with  a license 
from  the  Government,  and  every  cultivator  is 
bound  to  sell  the  opium  produced  from  his 
crop  to  the  Government,  in  whose  two  fac- 
tories, at  Patna  and  Ghazipur,  it  is  manu- 
factured into  the  opium  of  commerce.  A 
portion  of  the  manufactured  opium  is  retained 
for  consumption  in  India  through  vendors 
licensed  by  the  Excise  Department,  and  the 
remainder  is  sold  monthly,  by  auction,  in 
Calcutta  to  merchants,  who  export  it.  The 
Government  prescribes  rules  for  the  cultiva- 
tion of  the  poppy,  the  manufacture,  possession, 
transport,  import  or  export,  and  sale  of  opium, 
and  any  contravention  of  such  rules  is  sub- 
ject to  stringent  penalties,  which  may  ex- 
tend to  imprisonment  for  one  year  or  fine 
of  1,000  rupees,  or  both  Poppy  illegally 
cultivated,  and  opium  the  subject  of  any 
offence  against  the  law,  is  liable  to  confisca- 
tion, together  with  the  vessels,  packages,  and 
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coverings  in  which  it  is  found,  and  their  other 
contents,  and  the  animals  and  conveyances 
used  in  carrying  it. 

Like  most  crops,  the  poppy  is  subject  to 
wide  seasonal  fluctuations,  which  formerly 
greatly  affected  the  market  prices  of  opium, 
led  to  speculation  and  gambling  amongst  the 
buyers  for  export,  and  caused  corresponding 
uncertainty  in  the  Government  revenue.  When, 
owing  to  the  shortness  of  the  supply,  the  price 
in  Calcutta  rose  high,  the  direct  effect  was  to 
stimulate  the  production  of  other  opium  com- 
peting in  the  foreign  market  with  the  Bengal 
drug,  and  amongst  these  the  native  production 
of  China.  Thus — and  I would  call  particular 
attention  to  this  fact,  as  having  an  important 
bearing  on  the  question  before  us — the  diminu- 
tion of  the  supply  of  Indian  opium  to  China 
was  an  incentive  to  the  extension  of  poppy 
cultivation  in  China.  To  remedy  the  evils 
thus  arising  from  the  uncertainties  of  the 
seasons,  the  Government  decided,  twenty-five 
years  ago,  to  limit  the  sales  of  opium  in 
Calcutta  to  a quantity  which  would  permit  the 
formation  of  a reserve  stock  in  plenteous  years 
to  meet  deficiency  in  years  of  scarcity. 

In  the  six  years  previous  to  1867,  the  number 
of  chests  sold  in  a year  varied  from  21,423  to 
64,111,  and  the  price  from  Rs.  1,449  to  Rs. 
956  per  chest.  In  1867  the  system  of  regu- 
lating the  quantities  annually  sold,  with  the 
view  of  preventing  such  extreme  oscillations 
in  the  price,  was  commenced. 

In  1869,  owing  to  short  crops,  before  there 
had  been  time  to  form  a sufficient  reserve,  there 
were  less  than  45,000  chests  brought  to  auction. 
Sir  Richard  Temple,  who  was  in  charge  of  the 
Financial  Department,  in  his  Budget  state- 
ment, made  the  following  remarks  : — 

“The  Government  of  Bengal  is  taking  active 
measures  for  increasing  the  supply  of  opium  for  the 
China  market  to  50,000  chests  annually,  and  for 
securing  a reserve  supply  which  may  assure  the 
public  as  to  the  quantity  to  be  brought  to  sale,  and 
may  conduce  to  the  checking  of  undue  speculation  in 
prices.  There  is  fear  that  unless  the  supply  can  be 
improved  next  season,  after  these  two  deficient 
seasons,  the  cultivation  of  the  poppy  in  China  itself 
will  be  stimulated.  For  some  time  past  positive 
accounts  have  been  received  of  the  increase  of  this 
culture  in  China.  So  it  is  clear  that  unless  Bengal 
produces  enough  opium  the  Chinese  will  raise  it  for 
themselves.  And  if  the  Chinese  will  have  opium, 
they  may  as  well  get  it  first  rate  from  us,  as  second 
rate  at  home,  and  they  may  as  well  consume  it  taxed 
as  untaxed.  Again,  if  they  do  not  procure  it  from 
us,  they  might  procure  it  from  Asia.  The  culture  of 


the  poppy  in  Persia  is  increasing,  and  some  4,000 
chests  are  exported  annually  from  that  country.” 

Here  we  have  an  exposition  of  the  policy  of 
the  Government  of  India.  Recognising  the 
fact  that  the  Chinese  demand  a large  supply 
of  opium,  and  that  to  whatever  extent  India 
was  unable  to  satisfy  that  demand,  it  would  be 
met,  either  by  increase  of  the  produce  in  China 
itself,  or  by  increased  imports  from  other 
countries,  the  Government  of  India  has 
thought  it  right,  in  the  interests  of  the  people 
of  India,  to  shape  its  measures  so  as  not  to 
lose  the  natural  advantages  India  possesses  in 
the  superior  quality  of  its  produce.  Any  one 
familiar  with  the  records  of  the  Government  of 
India  relating  to  this  subject,  must  admit  this 
is  a fair  representation  of  its  policy  and 
motives,  and  that  nowhere  in  those  records 
can  be  found  any  indication  of  a desire  to 
stimulate  the  consumption  of  opium  by  the 
Chinese. 

In  pursuance  of  this  policy,  the  Government 
yearly  regulates  the  extent  of  the  poppy  culti- 
vation, guided  chiefly  by  the  market  prices 
and  the  stock  of  opium  in  hand.  No  one  is 
forced  to  grow  a crop  of  poppy  against  his 
will.  The  sole  inducement  is  the  price  offered 
by  the  Government  for  the  produce.  For  the 
past  ten  years  this  price  has  been  5 rupees 
a seer,  which  is  exactly  equivalent  to  2 Jibs, 
troy.  The  Government  makes  advances,  not 
bearing  interest,  before  the  crop  is  sown,  and 
from  time  to  time  during  its  progress,  thus 
saving  the  ryots  from  the  exorbitant  demands 
of  the  village  money-lender.  The  crop,  which 
is  sown  in  the  autumn  and  gathered  in  the 
spring,  succeeds  an  autumn  crop  usually  of 
Indian  corn.  The  yield  of  opium  per  acre 
varies.  For  the  five  years  ending  1889-90,  the 
average  produce  per  acre  was  a little  over 
16  lbs.  avoirdupois,  which,  at  5 rupees  a seer, 
gave  the  cultivator  a gross  return  of  near  40 
rupees  per  acre.  In  addition  to  this,  he  re- 
ceives payment  for  the  poppy  flower  petals  and 
the  stalks  and  leaves,  which  are  used  in  the 
factory  for  packing  the  opium  cakes.  The 
total  average  annual  payments  by  the  Bengal 
Government  to  the  poppy  cultivators  exceed 
Rx.  2,000,000. 

Besides  the  produce  purchased  by  the  Govern- 
ment, the  seeds  of  the  poppy  are  an  important 
article  of  consumption  and  commerce.  They 
are  eaten  parched,  or  employed  as  a condi- 
ment in  the  preparation  of  food  ; but  perhaps 
their  chief  use  is  for  the  expression  of  oil,  for 
which  purpose  they  are  not  only  largely  used 


April  i,  1892.I 


JOURNAL  OF  IRE  SOCIETY  OF  a RTS. 


447 


in  India,  but  are  exported  in  considerable 
quantities,  chiefly  to  Belgium,  France,  and 
the  United  Kingdom.  The  average  produce 
of  seed  per  acre,  after  deducting  what  is 
required  for  sowing,  is  stated  to  be  about 
260  lbs.,  yielding,  by  native  processes,  from 
So  to  100  lbs.  of  oil.  This  oil  is  edible,  and  is 
used  largely  in  Europe,  either  as  a substitute 
for,  or  adulteration  of,  salad  oil.  It  is  also  used 
for  illumination,  mixing  with  paints,  soap,  and 
varnish  making.  The  oil-cake  is  eaten  by  the 
poorer  classes  and  by  cattle,  being  • rich  in 
nitrogen.  The  young  seedlings,  which  are 
removed  at  the  first  weedings  of  the  crop,  are 
sold  and  eaten  as  a salad.  I may  state  that 
these  by-products  of  the  poppy  crop  are  per- 
fectly free  from  opium. 

In  spite,  therefore,  of  the  labour  entailed  in 
the  culture  of  the  poppy,  which  requires 
frequent  watering,  and  in  spite  of  the  vicissi- 
tudes of  the  season,  which  greatly  affect  this 
•crop,  the  cultivation  is  popular,  and  the  refusal 
of  licenses  is  looked  upon  as  a grievance  by 
the  ryots,  as  well  as  the  landowners,  to  whom 
they  pay  their  rent. 

As  I have  already  stated,  the  cultivator  is 
bound  by  law  to  deliver  the  whole  of  the  opium 
produced  to  the  Government  agents.  It  is 
then  manufactured  at  the  factories  atGhazipur 
or  Patna  into  the  opium  of  commerce,  under 
the  supervision  of  the  scientific  experts  who  are 
employed  by  the  Government.  The  greatest 
care  is  taken  to  preserve  the  purity  of  the  drug 
and  the  uniformity  of  its  consistence.  It  is 
owing  to  this  care,  added  to  the  natural 
advantages  of  soil  and  climate,  that  Indian 
opium  has  maintained  its  high  reputation  in 
the  Chinese  market,  where  it  is  admitted  by 
f he  practical  test  of  price  to  be  far  superior  to 
the  drug  produced  in  China.  Sir  Robert  Hart, 
the  Inspector-General  in  China,  in  a report 
written  in  1881,  states  that  “the  native  pro- 
duct sells  for  one-half  of  the  price  obtained  for 
the  foreign  drug.”  By  “ consistence”  is  meant 
the  per-centage  of  fine  opium  obtained  after 
evaporating  the  moisture.  The  standard 
differs  in  the  two  agencies.  At  the  Patna 
factory  (Behar  Agency)  the  standard  is  75,  and 
at  Ghazipur  (Benares  Agency)  the  standard  is 
70,  for  what  is  called  “ Provision  opium,”  that 
is,  opium  to  be  sold  for  export,  while  for  Excise 
opium,  intended  for  consumption  in  India,  the 
standard  at  each  factory  is  90.  By  the  end  of 
July  the  manufacture  is  finished,  but  the  airing 
and  drying  are  continued  until  October,  when 
it  is  formed  into  balls,  weighing  each  3J  lbs. 
avoirdupois,  and  packed  in  chests.  Forty  balls 


are  allotted  to  each  chest  of  provision  opium, 
which  thus  contains  140  lbs.  From  the 
difference  of  consistence  a Behar  chest  con- 
tains 105  lbs.  of  fine  opium,  while  a Benares 
chest  only  98  lbs.  of  fine  opium.  A chest  of 
Excise  opium  from  the  superior  consistence 
contains  one  cwt.  of  fine  opium. 

The  Provision  opium  is  sent  to  Calcutta, 
where  it  is  sold  for  export  at  auction  by 
monthly  instalments.  The  average  quantity 
sold  annually  for  the  five  years  ending  1889-90 
was  55,349  chests.  During  the  last  three  of 
these  years,  and  to  the  end  of  1891,  it  was 
57,000  a year.  During  the  present  calendar 
year,  1892,  it  has  been  notified  that  not  more 
than  54,000  chests  will  be  sold.  In  deter- 
mining the  number  of  chests  to  be  annually 
manufactured  and  sold,  the  Government  is 
guided  principally  by  the  state  of  the  reserve 
stock,  the  aim  being  to  keep  up  a reserve 
equal  to  half  a year’s  supply.  It  is  also  guided, 
as  I have  already  stated,  by  the  prices  obtained 
at  auction.  If  the  prices  rise  much,  produc- 
tion in  China  and  Persia  is  stimulated,  and  it 
is  necessary  to  increase  the  production  in  India 
to  maintain  its  market ; on  the  other  hand,  if 
the  prices  fall  low,  and  opium  becomes  cheap, 
consumption  is  stimulated,  and  the  production 
has  to  be  restricted.  The  object  of  the  Govern- 
ment, as  I have  explained,  is  to  maintain,  so 
far  as  possible,  uniformity  in  the  price,  and 
thus  to  avoid  fluctuations  in  the  market  and  in 
the  revenue. 

The  average  annual  auction  sale  proceeds 
for  the  five  years  ending  1889-90,  were 
Rx.  6,267,703,  giving  the  average  of  Rs.  1,132 
per  chest.  In  the  year  1890-91  they  fell  below 
Rx.  6,000,000,  owing  to  the  extension  of 
the  cultivation  in  China.  The  published 
statistics  of  the  exports  of  opium  from 
Calcutta,  closely  conform  to  these  figures, 
showing  an  average  export  of  56,388  chests, 
valued  at  Rx.  6,175,542. 

The  Bengal  Government  supplies  the  Excise 
Department  not  only  in  Bengal,  but  also  in 
all  the  other  Provinces,  except  the  Madras 
and  Bombay  Presidencies,  with  opium  for  con- 
sumption in  India.  The  average  quantity  so 
supplied  is  about  4,500  chests  a year,  and  the 
price  credited  to  the  Opium  Department  is 
Rs.  7^  a seer,  equivalent  to  Rs.  435  a chest. 
The  average  receipts  from  this  source  amount 
to  Rx.  200,000  a year.  The  opium  is  sold  to 
the  consumers  through  licensed  vendors,  to 
whom  it  is  supplied  at  an  enhanced  price,  and 
who  have  to  pay  fees  for  the  licenses  to  vend. 
The  average  receipts  by  the  local  govern- 
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ments  from  this  source  amount  to  about 
Rx.  800,000  a year. 

The  declared  value  of  the  poppy  seed  ex- 
ported from  Bengal  on  the  average  of  the  five 
years  ending  1890-91,  was  Rx.  175,000. 

Summing  up  these  figures,  we  obtain  the 
following  result  for  the  Bengal  poppy  crop  : — • 

Rx- 

Auction  sale  proceeds  on  opium  for 


export  6,000,000 

Excise  opium  credited  to  Opium  De- 
partment   200,000 

Receipts  of  Provincial  Government 

from  the  vend  of  Excise  opium ....  800,000 

Value  of  poppy  seed  exported 175,000 


Total  Rx 7,175,000 


In  order  to  arrive  at  the  ultimate  annual 
value  of  the  Bengal  poppy  crop,  we  must  add 
several  items  which  cannot  be  precisely  esti- 
mated. These  are  the  profits  to  Indian 
merchants  and  shippers  on  the  opium  ex- 
ported, the  profits  to  the  Indian  vendors  of 
Excise  opium,  the  value  of  the  poppy  seed 
consumed  in  India  as  seed-oil  or  oil-cake,  and 
of  the  young  plants  used  as  food,  and  finally, 
the  value  of  the  illicit  opium,  which,  in  spite 
of  all  precautions,  the  cultivators  are  able  to 
pass  into  consumption.  On  a moderate  esti- 
mate, the  value  of  this  large  trade  cannot  be 
taken  at  less  than  Rx.  3,000,000,  bring- 
ing up  the  annual  total  value  of  the  Bengal 
poppy  crop  to  over  Rx.  10,000,000,  or,  say, 
^7,000,000  sterling. 

The  territory  in  which  this  crop  is  produced 
may  be  described  as  a belt  of  country  between 
500  and  600  miles  in  length,  with  an  average 
breadth  of  180  miles,  running  North-West  and 
South-East,  between  the  78th  and  85th  parallels 
of  longitude,  and  the  24th  and  29th  parallels  of 
latitude.  The  total  area  may  be  taken  at 
about  100,000  square  miles  lying  in  the  Pro- 
vinces of  Behar  (Bengal),  the  North-West 
Provinces  and  Oudh.  The  average  area 
cultivated  with  poppy  for  the  five  years  ending 
1889-90 was527, 200  acres,  butinthe  lastofthose 
years  was  only  482,557,  or  754  square  miles, 
only  three-quarters  per  cent,  of  the  whole  tract 
referred  to,  and  this  for  only  half  the  year,  as 
another  crop  is  almost  invariably  obtained 
from  the  same  land  during  the  other  half.  In 
the  year  1889-90,  no  fewer  than  1,322,355 
cultivators  were  employed  on  the  crop,  while 
over  3,000  Hindoos  and  Muhamedans  were 
employed  by  the  Government  in  the  factories 
and  administration  of  the  department. 

The  only  other  province  in  British  India, 


where  the  poppy  is  allowed  to  be  cultivated,  is 
the  Punjab.  It  is  there  grown  under  license 
in  nearly  every  district.  In  1889-90,  the  total 
area  so  cultivated  was  14,458  acres,  or  under 
23  square  miles.  Formerly,  an  acreage  duty  of 
Rs.  2 per  acre  was  charged  throughout  the 
province,  but,  under  new  rules,  it  may  be  in- 
creased to  Rs.  8,  and  has  been  increased  to 
Rs.  4 in  several  districts.  The  cultivator  may 
dispose  of  his  poppy  crop  standing,  to  license- 
holders,  who  extract  the  opium  ; or  he  may 
extract  the  opium  himself,  and  dispose  of  it* 
or  of  the  produce,  in  the  shape  of  poppy  heads, 
to  licensed  vendors.  The  average  annual 
supply  of  opium  from  this  source,  for  the 
three  years  ending  1889-90,  was  something 
over  1,650  maunds,  which  would  be  equiva- 
lent to  1,100  Bengal  Excise  chests,  though, 
probably,  the  opium  is  less  carefully  manu- 
factured, and  is  of  a lower  consistency.  The 
poppy  heads  are  used  as  an  infusion,  forming 
a poppy  tea,  which  is  drank  by  the  Sikhs,  who- 
are  forbidden  by  their  religion  to  use  tobacco- 
in  any  form.  The  value  of  the  Punjab  poppy 
crop  can  only  be  estimated.  The  average 
retail  price  of  the  opium  is  about  Rs.  20  a 
seer,  or  Rs.  800  a maund,  so  that,  from  this 
source  alone,  it  yields  Rx.  132,000  on  the 
average  annual  produce.  Adding  the  value 
of  the  poppy  heads,  seed,  and  other  by-pro- 
ducts, and  of  illicit  opium,  which  cannot 
fall  short  of  Rx.  18,000,  we  get  a total  of 
Rx.  150,000,  or  say  ^100,000. 

Outside  of  British  India,  the  cultivation  of 
the  poppy  is  confined  to  certain  native  States 
in  Central  India  and  Rajputana,  and  the  terri- 
tory of  the  Gaikwar.  The  opium  there  pro- 
duced is  known  by  the  generic  name  of  Malwa 
opium.  There  are  no  trustworthy  statistics 
showing  the  acreage  under  poppy,  or  the  total 
quantity  of  opium  produced.  After  providing 
for  the  home  consumption  within  the  native 
States,  which  must  be  a very  large  quantity* 
as  the  habit  of  consuming  opium  there  has 
been  long  established  and  is  widespread,  the 
remainder  is  consumed  in  those  parts  of 
British  India  not  supplied  with  Bengal  opium, 
also  in  Hyderabad  and  Mysore,  or  is  exported 
by  sea  to  China,  the  Straits  Settlements,  &c. 

The  importation  of  Malwa  opium  into  British 
territory  is  subject  to  very  stringent  regula- 
tions. Previous  to  the  year  1831,  by  separate 
treaties  with  the  native  States,  the-  British 
Government  reserved  to  itself  a monopoly  of 
Malwa  opium,  which  was  purchased  by  the 
British  Resident  at  Indore,  and  sold  by  auction 
| either  at  Bombay  or  Calcutta.  But  in  that 
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year  it  was  deemed  advisable,  chiefly  on 
account  of  the  large  quantity  of  opium  smug- 
gled to  the  Portuguese  settlements  on  the 
coast,  to  relinquish  the  monopoly  (which  in-  ! 
volved  much  unpalatable  interference  in  the 
internal  affairs  of  the  native  States),  to  open 
the  trade  to  the  operations  of  private  enter- 
prise, and  to  substitute,  as  a source  of  revenue, 
the  grant,  at  a specified  rate  of  duty,  of  passes 
to  cover  the  transit  of  Malwa  opium  through 
British  territory.  This  rate  was  at  first  fixed 
at  Rs.  175  a chest,  but  as  the  resources  of  the 
administration  for  the  prevention  of  smuggling 
improved,  the  British  Government  have  been 
enabled  gradually  to  increase  the  pass  duty 
.until  it  amounted  to  Rs.  700  per  chest.  In 
fixing  the  rate,  regard  is  had  to  the  prices 
obtained  for  Bengal  opium.  If  the  rate  be  too 
low,  Malwa  opium  is  unduly  favoured  in  its 
competition  with  Bengal  opium,  and  if  it  be 
too  high,  not  only  is  smuggling  encouraged, 
but  the  price  of  Bengal  opium  rises,  leading 
either  to  an  increased  cultivation  of  the  poppy 
in  Bengal  or  in  China.  The  present  rate  on 
opium  for  foreign  export  is  Rs.  600  a chest, 
except  on  a small  number  of  chests,  weighed 
at  Ajmere,  where  the  rate  is  Rs.  625.  The  rate 
on  opium  imported  for  local  consumption  in 
the  Bombay  Presidency  remains  at  Rs.  700 
per  chest. 

All  opium  transported  out  of  the  native 
-States  of  Central  India,  Rajputana,  and  Baroda, 
has  to  be  weighed  and  tested  at  scales  estab- 
lished at  convenient  places  in  those  States 
under  the  superintendence  of  officers  of  the 
British  Government.  The  transport  is  per- 
mitted only  under  passes  granted  on  payment 
of  the  duty  and  by  certain  specified  railway 
routes.  The  annual  quantity  passed  at  the 
scales  may  be  taken  now  at  30,000  chests.  A 
.chest  of  Malwa  opium  contains  the  same 
•quantity  as  a chest  of  Bengal  provision  opium, 
namely  i4o^lb.  avoirdupois;  but  its  consist- 
ency is  considerably  higher,  being  from  90  to 
.95  per  cent,  of  fine  opium.  Consequently,  it 
has  a higher  average  value.  The  average 
exports  for  the  five  years  ending  1890-91  were 
32,540  chests,  valued  at  over  Rx.  4,000,000. 
The  remainder  of  the  Malwa  opium  leaving 
the  native  States — about  2,000  chests — is  con- 
sumed in  India,  chiefly  in  the  Bombay  Presi- 
dency ; but  the  Madras  Presidency,  Hyderabad, 
and  Mysore  are  also  supplied  from  this  source, 
and  some  goes  to  the  Punjab.  The  value  of 
these  2,000  chests  may  be  taken  at  about 
Rx-  250,000,  making  a total  value,  for  30,000 
chests,  of  Rx.  4,250,000.  To  this  must  be 


added,  as  in  the  case  of  the  Bengal  opium, 
the  profits  of  the  merchants  and  shippers 
exporting  the  opium,  and  of  the  vendors  in 
India,  say  nearly  Rx.  1,500,000. 

The  average  annual  exports  of  poppy  seed 
from  Bombay  are  valued  at  Rx.  212,697. 
They  amounted,  in  1890-91,  to  Rx.  310,930. 
Thus,  the  total  annual  value  of  the  Malwa 
opium  brought  into  British  territory,  and  of 
the  Malwa  poppy  seed  exported  from  India, 
cannot  be  less  than  ^4,000,000. 

There  remains  to  be  considered  the  value  of 
the  Malwa  opium  consumed  in  the  native 
States  of  Central  India,  Rajputana,  and 
Baroda ; also  the  value  of  the  Malwa  poppy 
seed  not  exported  from  India,  and  of  the 
other  by-products  of  the  crop.  As  l have 
already  said,  there  are  no  data  available  for 
ascertaining  or  estimating  the  acreage  under 
poppy  cultivation  in  the  native  States  in 
question,  much  less  for  determining  the  quan- 
tity and  value  of  the  whole  products  of  that 
crop.  The  population  of  those  States  is 
21,750,000,  or  about  one-tenth  of  the  popula 
tion  of  the  rest  of  India.  We  know  that 
the  people  of  these  States  have,  for  centuries, 
been  in  the  habit  of  consuming  opium,  we 
know  that  the  restrictions  placed  on  the 
cultivation  of  the  poppy,  and  on  the  vend  of 
opium  in  British  India,  do  not  exist  in  these 
States,  and  we  know  that  a vast  quantity  of 
opium  is  smuggled  out  of  them.  If  we 
estimate  the  value  of  the  crop,  exclusive  of 
the  value  of  the  product  licitly  exported,  at 
£2, 000,000,  it  will  certainly  be  under  the  real 
value. 

The  total  annual  value  of  the  poppy  crops  in 
India  thus  appears  to  be  as  follows  : — 

Bengal  crop  ^7,000,000 

Punjab  crop  100,000 

Malwa  crop,  licitly  consumed  in 
British  India  and  exported 

by  sea 4,000,000 

Malwa  crop,  consumed  in 
Central  India,  Rajputana, 
and  Baroda  and  smuggled 
thence 2,000,000 

Total  ^13,100,000 

This  is  divided  between  the  producers  and 
manufacturers,  the  landlords,  the  British  and 
native  administrations,  the  middlemen,  mer- 
chants, shippers,  vendors,  &c.,  of  India,  and 
is  paid  by  the  ultimate  consumers,  principally 
Chinese. 

Before  leaving  the  commercial  side  of  the 
question,  there  is  one  point  to  which  I should 
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like  shortly  to  refer.  It  is  the  effect  on  the  rupee 
exchanges  which  would  be  produced  by  the 
cessation  of  the  opium,  trade  from  India  to 
China.  The  disbursements  of  the  Govern- 
ment of  India  in  England,  usually  called  the 
Home  Expenditure,  are  now  about  ^17,000,000 
annually.  In  order  to  provide  this  sum,  the 
Secretary  of  State  draws  bills  on  India,  which 
are  purchased  by  persons  in  England  who 
have  to  make  payments,  chiefly  for  the  pur- 
chase of  produce  to  be  brought  from  the  East 
for  sale  here.  The  Secretary  of  State’s  Bills 
are,  therefore,  paid  by  the  excess  of  exports 
from  India  over  the  imports  to  India.  It  is  evi- 
dent that,  if  there  were  a reduction  in  the  excess 
exports  from  India,  the  demand  for  the  Secre- 
tary of  State’s  Bills  would  be  ftro  fan  to  reduced, 
and  the  exchange  value  of  the  rupee  would  fall. 
India  exports  to  China— including  the  Treaty 
Ports — annually,  merchandise  to  the  value  of 
near  14,000,000  of  tens  of  rupees,  the  greater 
part  of  which  is  opium,  and  imports  from 
thence  merchandise  and  treasure  of  the  value 
of  very  little  over  5,000,000.  How  and  where 
is  the  account  adjusted  ? It  is  in  England, 
to  which  China  sends  tea,  silks,  and  other 
produce.  Practically,  therefore,  the  opium 
sent  by  India  to  China  is  paid  for  by  remit- 
tances from  England  to  India,  w'hich  form 
part  of  the  demand  for  the  Secretary  of  State’s 
Bills.  The  cessation  of  this  part  of  the  de- 
mand would,  therefore,  have  a very  injurious 
effect  on  the  rate  of  exchange  at  which  those 
bills  are  sold,  and  would  increase  the  heavy 
loss  to  which  India  is  put  by  the  rise  in  the 
silver  price  of  gold. 

Thirteen  millions  sterling  is  a very  moderate 
estimate  of  the  sum  India  is  asked  to  sacrifice 
annually  by  suppressing  her  opium  trade.  The 
demand  for  this  sacrifice  is  made  not  by  the 
people  of  India,  not  by  the  people  of  China, 
not  by  the  responsible  administrators  of  those 
countries,  but  by  an  irresponsible  party  of 
philanthropists  seeking  to  obtain  their  ends  by 
the  despotic  action  of  the  Parliament  of  the 
United  Kingdom,  in  which  India  has  no 
representatives. 

What  are  the  reasons  put  forth  for  demand- 
ing thedespotic  destruction  bya  foreign  country 
of  a valuable  Indian  industry  which,  besides 
satisfying  an  internal  demand  in  India  itself, 
provides  one-tenth  of  the  whole  export  trade 
of  merchandise  from  India  ? 

The  basis  of  this  demand  is  the  hypothesis 
that,  except  for  medicinal  purposes,  the  use  of 
opium  is  wholly  pernicious,  that  it  demoralises 
and  ruins,  body  and  soul,  the  consumer,  and 


that  it  produces  no  countervailing  benefits 
which  for  a moment  can  be  compared  with  the 
evils  it  causes. 

A second  reason  given  is  that  the  English 
people  have  created  the  demand  for  opium  by 
the  Chinese,  that  they  have  compelled  the  im- 
portation of  Indian  opium  into  China  by  force 
of  arms,  and  that  they  are,  therefore,  morally 
responsible  for  the  asserted  degradation  of  the 
Chinese  from  the  use  of  this  drug. 

I shall  now  proceed  to  examine  the  validity 
of  these  reasons,  and  I shall  begin  with  the 
second. 

If  there  is  one  fact  more  certain  than  any 
other  connected  with  this  question,  it  is  that! 
the  people  of  China  have  used  opium  for 
centuries  before  the  people  of  England  had 
any  voice  in  the  affairs  of  India.  A valuable 
“Historical  Note  on  Opium  in  China  ” has- 
recently  been  drawn  up  Dr.  Edkins,  of  the 
Chinese  Customs  Service,  and  published  by 
order  of  Sir  Robert  Hart,  the  Inspector-General 
of  the  Imperial  Maritime  Customs  of  China. 
From  this  note  it  appears  that  opium  was  first 
brought  to  China  by  the  Arabs  early  in  the 
8th  century,  and  it  is  frequently  mentioned  by 
Chinese  writers  of  that  time.  It  seems  at  first 
to  have  been  valued  for  its  medicinal  qualities 
but  that  it  was  not  confined  to  this  is  proved 
by  quotations  from  the  Chinese  poets  of  the 
10th  century.  One,  named  Su  Che,  writing 
on  the  poppy,  which  he  grew  in  his  garden, 
says  : — 

“It  is  sown  with  wheat,  and  ripens  with  panicledr 
millet ; when  growing,  it  may  be  eaten  like  the 
vegetables  in  spring.  The  seeds  are  like  autumn 
millet.  When  ground,  they  yield  a sap  like  cow’s- 
milk ; when  boiled,  they  become  a drink  fit  for 
Buddha.  Old  men,  whose  powers  have  decayed,, 
who  have  little  appetite,  who,  when  they  eat  meat, 
cannot  digest  it,  and  when  they  eat  vegetables  cannot 
distinguish  their  flavour,  should  take  this  drink. 
Use  a willow  mallet  and  a stone  basin  to  beat  it. 
Boil  it  in  water  that  has  been  sweetened  with  honey. 
It  restores  tranquility  to  the  lungs  and  nourishes- 
the  stomach.  For  three  years  the  door  has  been 
closed,  and  I have  gone  nowhere  and  come  back  from 
nowhere.  I see  here  the  ‘ Hermit  of  the  Shade  ’ (a 
Taoist  priest)  and  the  long-robed  Buddhist  priest ; 
when  they  sit  opposite  I forget  to  speak.  Then  I 
have  but  to  drink  a cup  of  this  poppy-seed  decoction. 
I laugh,  I am  happy,  I have  come  to  Ying-ch’uan, 
and  am  wandering  on  the  banks  of  its  river.  I seem 
to  be  climbing  the  slopes  of  the  Lu  Mountain  in  the 
far  West.” 

Recipes  for  the  use  of  opium  medicinally 
appear  from  time  to  time  in  the  works  of 
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Chinese  writers  of  every  subsequent  century. 
Barbosa,  a Portuguese  geographical  dis- 
coverer, who  wrote  early  in  the  16th  century, 
affords  evidence  that  the  Arabs  had  begun 
to  grow  opium  in  India,  and  that  it  was 
exported  to  Siam  and  Pegu  ; and  that  it  was 
brought  to  Malacca  by  Arabs  and  Gentiles 
(Hindoos)  to  exchange  for  cargoes  of  Chinese 
junks.  In  the  Chinese  tariffs  of  1589  and 
1615  opium  is  entered  and  rated.  After  citing 
a mass  of  evidence  on  the  subject,  Dr.  Edkins 
concludes  that — 

“ It  appears  plain  that  from  the  latter  part  of  the 
15th  century,  the  manufacture  of  native  opium  has 
existed  in  China  ; and  it  is  not  only  in  recent  years 
that  there  has  been  both  native  and  foreign  opium  in 
this  country.” 

It  was  not,  however,  until  the  first  half  of 
the  17th  century  that  the  practice  of  smoking 
opium  commenced  in  China.  This  practice 
followed  on  the  introduction  of  tobacco  which 
was  brought  to  China  about  1620.  Dr.  Edkins 
writes  : — 

“In  the  time  of  the  last  Ming  Emperor,  who 
reigned  from  1628  to  1644,  tobacco  smoking  was 
prohibited,  but  the  habit  spread  too  rapidly  to  be 
checked  by  law.  The  origin  of  opium  smoking  is 
thus  accounted  for.  Various  ingredients  were  in 
various  countries  mixed  with  tobacco  to  try  their 
effect ; among  them  was  opium.” 

In  spite  of  repeated  prohibitory  edicts  the 
habit  of  tobacco  smoking  became  almost 
universal. 

“This  immense  popularity  of  tobacco  smoking 
was  an  indication  of  the  readiness  of  the  Chinese 
nation  to  adopt  the  use  of  narcotics.  The  same 
thing  which  took  place  in  the  19th  century  with 
opium  smoking  occurred  in  the  17th  century  with 
tobacco  smoking.  The  Confucian  mind  was  shocked, 
the  sense  of  propriety  was  wounded  ; but  this  did  not 
prevent  the  rapid  spread  of  both  these  modes  of 
indulgence  in  all  circles.  Prohibitory  edicts  were 
issued  in  vain  by  Emperors  animated  by  paternal 
affection  for  their  people.” 

Opium  smoking  seems  first  to  have  com- 
menced in  Formosa.  A native  author  quoted 
in  1746  described  the  process  of  smoking  opium 
mixed  svith  tobacco  and  hemp.  It  was  used  as 
an  aid  to  sensual  indulgence.  In  the  year  1729 
an  edict  was  issued  on  opium  smoking,  pro- 
hibiting under  the  severest  penalties  the  sale 
of  opium,  and  the  opening  of  opium-smoking 
houses.  From  that  time  forward  they  have 
been  in  theory  a crime,  but  in  practice  have 
never  been  so  treated.  Opium  continued  to  be 
imported  and  passed  at  the  Custom-houses,  and 


the  cultivation  of  the  poppy  in  China  con- 
tinued to  extend.  It  was  not  until  1773,  after 
the  conquest  of  Bengal  by  Clive,  that  English 
merchants  took  up  the  import  trade,  which  had 
steadily  increased  in  the  hands  of  the  Portu- 
guese, and  it  was  not  until  1781  that  the  East 
India  Company  became  the  traders  in  the 
drug.  In  1767  the  imports  into  China  are 
said  to  have  reached  1,000  chests,  and  the 
duty  was  three  taels  a chest.  The  statistics 
of  trade  from  India  were  not  then  registered 
with  the  care  and  accuracy  introduced  later 
by  the  East  India  Company.  It  will  be  seen 
that  the  Abb6  Raynal,  in  1770,  gives  an 
export  of  from  3,000  to  4,000  chests  from 
Patna  alone.  It  was  nominally  imported  as  a 
medicinal  drug,  but  in  practice  was  used  as  a 
medicine  and  for  smoking.  It  is  thus  amply 
proved  that  the  English  are  not  responsible  for 
the  introduction  or  use  of  opium  in  China. 

In  the  beginning  of  this  paper  I have  shown 
that  the  extension  of  the  opium  trade  is  only 
a part,  and  not  an  undue  part,  of  the  general 
extension  of  foreign  trade  which  has  developed 
under  the  English  administration  of  India. 
But,  it  is  said,  the  English  have  forced  this 
trade  on  the  Chinese.  The  war  with  China, 
which  terminated  in  1842,  has  been  called  the 
Opium  War,  and  its  immediate  cause  was  no 
doubt  the  seizure  and  destruction  by  the  Chinese 
of  a large  number  of  chests  of  Indian  opium 
belongingto  English  merchants.  But  contem- 
porary history  shows  that  the  real  objections 
of  the  Chinese  were  not  to  the  import  of  opium, 
but  to  the  necessity  of  paying  for  it  in  silver. 
Commander  J.  Eliot  Bingham,  who  served  in 
that  war,  and  wrote  its  history,  shows  that  the 
imports  into  China  of  opium,  metals,  cotton, 
&c.,  exceeded  the  exports  of  tea,  silk,  &c.,  by 
2,500,000  sterling.  The  Chinese  held  the' 
economic  fallacy  that  this  state  of  things  was 
injurious  to  their  country,  as  it  drained  away 
their  silver.  The  Imperial  edicts  enlarged 
more  on  the  abstraction  of  their  sycee  silver 
than  on  the  injury  from  opium  to  the  morals  of 
the  people.  One  high  Chinese  official  memo- 
rialised the  Emperor  “ to  permit  the  barbarian 
merchants  to  import  opium  as  a medicine, 
and  to  require  that,  after  having  passed  the 
Custom-house,  it  shall  be  delivered  to  the 
Hong  merchants  only  in  exchange  for  mer- 
chandise, and  that  no  money  be  paid  for  it ; ” 
and  further,  that  the  exportation  of  money 
and  sycee  silver  be  prohibited.  But  to 
whatever  extent  the  wars  with  China  were 
connected  with  the  smuggling  of  Indian 
opium,  it  is  certain  that  since  1858, 
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when  the  Treaty  of  Tientsin  was  signed 
the  Chinese  Government  has  had  a perfectly 
free  hand  in  the  matter  of  the  importation  of 
opium.  By  that  treaty  certain  commercial 
concessions  were  arranged  which,  included  the 
legitimatising  of  the  import  of  opium,  subject 
to  a duty  being  levied  thereon.  But  in  the 
treaty  itself  there  was  no  mention  of,  or  allusion 
to,  the  opium  trade.  Lord  Elgin  wrote  that  he 
intentionally  abstained  from  urging  any  treaty 
recognition  of  that  trade.  The  preparation  of 
the  tariff  devolved  on  Mr.  Lay,  the  Chinese 
Secretary  to  Lord  Elgin’s  special  mission,  at 
the  desire  of  the  Chinese  no  less  than  that  of 
Lord  Elgin.  Mr.  Lay,  in  a letter  to  the  Times 
of  the  22nd  October,  1880,  wrote  : — 

“ When  I came  to  ‘ opium,’  I inquired  what  course 
they  proposed  to  take  in  respect  to  it.  The  answer 
was  ‘ We  have  resolved  to  put  it  into  the  tariff  as 
foreign  medicine.’  I urged  a moderate  duty  in  view 
of  the  cost  of  collection,  which  was  agreed  to.  This 
represents  with  strict  accuracy,  the  amount  of  * ex- 
tortion’ resorted  to The  Chinese  Govern- 

ment admitted  opium  as  a legal  article  of  import, 
not  under  constraint,  but  of  their  own  free  will 
deliberately.” 

In  the  Times  of  the  25th  of  same  month,  a 
letter  appeared  from  Mr.  Laurence  Oliphant, 
who  was  secretary  to  Lord  Elgin’s  Mission,  in 
which  he  confirmed  the  statement  made  by 
Mr.  Lay.  He  says  he,  with  the  Commissioner 
appointed  by  the  Chinese  Government,  went 
through  the  tariff  elaborated  by  Mr.  Lay  with 
the  subordinate  Chinese  officials  : — 

“ When  we  came  to  the  article  ‘ opium  ’ I informed 
the  Commissioner  that  I had  received  instructions 
from  Lord  Elgin  not  to  insist  on  the  insertion  of  the 
drug  in  the  tariff,  should  the  Chinese  Government 
wish  to  omit  it.  This  he  declined  to  do.  I then 
proposed  that  the  duty  should  be  increased  beyond 
the  figures  suggested  in  the  tariff ; but  to  this  he 
objected,  on  the  ground  that  it  would  increase  the 

inducements  to  smuggling I trust  that  the 

delusion  that  the  opium  trade  now  existing  with 
China  was  ‘ extorted  ’ from  that  country  by  the 
British  Ambassador  may  be  finally  dispelled.” 

In  1876,  a Convention  or  Agreement,  called 
the  Chefoo  Convention,  was  arrived  at  between 
the  Governments  of  Great  Britain  and  China, 
in  which  the  British  Minister,  Sir  Thomas 
Wade,  promised  to  move  his  Government  to 
make  certain  special  arrangements  as  to  the 
import  of  opium.  These  arrangements  were 
finally  carried  out  by  an  additional  Article, 
signed  at  London,  in  1885.  By  this  Article 
an  addition  to  the  import  duty  of  30  taels  per 
chest  was  agreed  to.  It  amounts  to  a further 


80  taels  per  chest,  and  frees  the  opium  from 
any  further  duty  or  tax  whilst  in  transport  in 
the  interior,  being,  in  fact,  a composition  of 
the  likin  tax.  When  the  package  is  opened 
at  the  place  of  consumption,  it  is  subject  to 
any  tax  which  may  be  levied  on  native  opium. 

During  the  three  years  ending  1890,  the 
average  import  of  opium  into  China  was 
78,360  piculs  or  chests,  valued  at  30,577,235 
Haikwan  taels.  The  average  import  duty 
was  2,355,650  taels;  the  opium  likin , 
6,278,922  taels,  making  a total  receipt 
averaging  8,634,572  Haikwan  taels  per  annum. 
What  is  called  the  par  value  of  a Haikwan 
tael,  measured  in  gold,  is  6s.  8d.,  that  is, 
there  are  three  such  taels  to  the  pound 
sterling.  At  this  rate,  the  receipts  of  the 
Chinese  Government  from  the  import  of  opium 
are  equivalent  to  ^2,878,000  a year.  The 
great  appreciation  which  has  taken  place  in 
the  value  of  gold  has,  of  course,  lowered  the 
exchange  value  of  the  silver  tael,  and  this,  no 
doubt,  affects  China  in  the  payment  of  debts 
to  gold  standard  countries  ; but  for  internal 
purposes,  the  value  of  the  tael  has  been 
little  affected.  This  large  revenue,  equal 
now  to  about  ^2,000,000,  and  forming 
more  than  one-third  of  the  entire  Customs 
revenue  of  China,  is  collected  by  the  depart- 
ment presided  over  by  Sir  Robert  Hart — 
a department  admirably  administered,  and 
scrupulously  accounting  for  its  collections  to 
the  Imperial  Government  at  Pekin.  The 
ctkin,  for  which  the  payment  of  80  taels  per 
chest  is  a composition,  was  formerly  collected 
as  transit  duties  by  the  local  Chinese  authori- 
ties through  whose  provinces  the  opium  passed. 
The  Imperial  Government  received  only  such 
portion  of  the  collections  as  they  could  manage 
to  get  out  of  the  Provincial  Governments,  who, 
on  the  other  hand,  strove  to  retain  as  much  as 
possible.  The  arrangements  under  the  Chefoo 
Convention  are,  therefore,  very  advantageous 
to  the  Imperial  Government  at  Pekin,  which 
cannot  afford  to  dispense  with  this  large 
revenue  derived  from  the  import  of  opium. 

Another  result  of  the  Chefoo  Convention  has 
been  greatly  improved  arrangements  for  the 
prevention  of  smuggling  of  opium  from  Hong 
Kong.  A mixed  Commission  was  appointed, 
including  a Chinese  officer  of  high  rank, 
which  resulted  in  an  Ordnance  of  the  Hong 
Kong  Legislature  passed  in  May,  1887,  by 
which  the  movement  of  opium  into,  within,  and 
from  Hong  Kong  is  strictly  regulated  with  the 
view  to  the  prevention  of  smuggling  into 
China. 
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It  is  clear  then  that  Indian  opium  is  now 
imported  into  China  with  the  full  approval  and 
consent  of  the  Chinese  Government,  who  are 
at  liberty  to  terminate  the  present  arrange- 
ment at  any  time  by  giving  twelve  months’ 
notice  of  their  desire  to  terminate  it.  It  is 
equally  certain  that  Great  Britain  would  never 
fire  a gun  to  force  Indian  opium  on  the 
Chinese. 

I have  already  referred  to  the  early  history 
of  opium  in  China.  Sir  Robert  Hart  said,  in 
1881,  that  “Native  opium  was  known,  pro- 
duced, and  used  long  before  any  European 
began  the  sale  of  the  drug  along  the  coast.” 
The  production  of  opium  in  China  has  gone  on 
steadily  increasing,  and  has  been  encouraged 
by  the  restrictions  and  heavy  taxation  placed 
on  India  opium  by  the  Government  of  India. 
All  travellers  and  the  Consular  authorities 
testify  to  the  vast  areas  under  poppy  culti- 
vation. The  produce  of  native  opium  has  been 
estimated  to  be  from  three  to  ten  times  the 
quantity  of  the  imported  drug.  Chinese  opium 
is  now  much  better  prepared  than  it  formerly 
was,  and  it  has  practically  driven  Indian 
opium  out  of  the  markets  of  Northern  China, 
and,  so  far  as  we  know,  it  supplies  the  bulk  of 
the  demand  in  the  inland  and  western  pro- 
vinces. The  local  drug  is  much  cheaper  than 
imported  opium.  The  Burma  revenue  officers 
are  constantly  striving  to  prevent  importation 
of  cheap  Chinese  opium  into  Burma. 

Of  the  numerous  recent  travellers  in  China, 
I will  quote  only  Mr.  Hosie,  a Consular  Agent, 
who,  in  1883,  travelled  from  February  to  June 
ihrough  the  provinces  of  Sse-ch’uan,  Yunnan, 
and  Kueichon.  His  diary  has  almost  daily 
references  to  the  extensive  poppy  cultivation 
through  which  he  passed.  In  many  places  it 
was  the  principal  crop.  With  regard  to  the 
Government  prohibition,  he  writes  : — 

“I  have  noticed  in  several  places  west  of  the 
provincial  capital  a proclamation  dated  the  9th 
November,  1882,  by  the  Governor  - General  of 
Sse-ch’uan,  prohibiting  the  cultivation  of  the  poppy, 
and  enjoining  a more  extended  sowing  of  the  cereals. 
It  was  always  more  or  less  mutilated,  whether  in- 
tentionally or  not  I cannot  say.  At  all  events, 
poppy  was  frequently  growing  on  the  side  of  the  road 
opposite  to  that  on  which  the  proclamation  was 
posted.  It  is  one  thing  to  issue  instructions,  another 
to  see  that  they  are  carried  out.” 

The  prohibition  is  evidently  in  the  nature  of 
a pious  opinion,  meant  for  show  and  not  for 
use. 

Mr.  Hosie,  writing  on  the  5th  June,  1883, 
says : — 


“ It  seems  superfluous  daily  to  mention  poppy  as  a 
crop.  To-day,  however,  it  was  exceedingly  pro- 
minent, growing  everywhere  on  the  hill-sides  and 
bottom  lands.  Large  rice  bowls  heaped  with  the 
drug  were  exposed  at  the  door  of  almost  every  shop 
in  every  hamlet  and  village,  not  a bowl  here  and 
there,  but  several,  eight  being  a very  common  num- 
ber. In  fact,  the  whole  country  reeks  and  stinks  of 
opium.” 

With  these  facts  before  us,  how  can  it  be 
maintained  that  the  consumption  of  opium  in 
China  can  be  affected  by  the  imports  of  Indian 
opium,  except  in  so  far  that  these  supply  a 
purer  and  more  expensive  article,  the  sup- 
pression of  which  would  lead  to  larger  products 
of  native  opium  of  inferior  quality  ? 

I will  here  quote  the  opinion  of  the  Rev.  F. 
Galpin,  of  the  English  Methodist  Free  Church, 
a respected  missionary  at  Ningpo,  an  im- 
portant port  on  the  east  coast  of  China. 
When  asked,  about  ten  years  ago,  to  join  in 
a petition  to  the  House  of  Commons  against 
the  opium,  he  refused  to  do  so,  and,  in  his 
letter  of  refusal,  wrote  : — 

“ I beg  to  express  my  hearty  dissent  from  the  idea 
presented  in  the  petition,  that  the  Chinese  people  or 
Government  are  really  anxious  to  remove  the  abuse 
of  opium.  The  remedy  has  always  been,  as  it  is  now, 
in  their  own  hands.  Neither  do  I believe  that  if  the 
importation  of  Indian  opium  ceased  at  once,  the 
Chinese  Government  would  set  about  destroying  a 
very  fruitful  means  of  revenue.  On  the  contrary,  I 
feel  sure  that  the  growth  of  Chinese  opium  would  be 
increased  forthwith.” 

I could  multiply  to  any  extent  the  evidence 
of  the  extensive  cultivation  of  poppy  in 
China,  but  I think  I have  said  enough  to  show 
that  it  is  a fact  which  cannot  be  denied. 

I will  now  proceed  to  discuss-  the  crucial 
question  as  to  the  effects  of  consuming  opium, 
of  which  there  are  various  forms.  In  China 
the  usual  form  is  by  what  is  called  smoking 
opium.  In  India  it  is  eaten.  In  Europe  it  is 
drunk  in  the  form  of  laudanum,  or  a tincture 
prepared  in  spirits  of  wine.  We  must  con- 
sider what  is  the  effect  on  the  average 
consumer,  and  not  confine  our  attention  to 
the  cases  of  those  persons  only  who  indulge  in 
the  habit  to  excess,  cases  which  I shall  show 
are  exceptional. 

The  Anti-Opium  Society  look  at  only  one 
side  of  this  question,  and  they  arrive  at  their 
conclusions  by  generalising  over  the  whole 
number  of  opium  consumers  the  results 
observed  or  recorded  in  the  case  of  fre- 
quenters of  what  are  called  “ opium  dens.” 
Even  in  these  cases  they  make  no  allowance 
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for  the  fact  that  many  of  the  indulgers  in  the 
drug  have  been  led  to  the  habit  by  painful 
diseases,  from  which  they  have  sought  and 
found  relief  in  opium,  and  that  these  diseases 
— not  due  but  antecedent  to  the  resort  to 
the  drug  — largely  account  for  the  wretched 
appearance  and  condition  of  the  patients. 
This  is  much  as  if  one  who  derived  his  know- 
ledge of  the  effects  of  alcohol  solely  from 
the  gin  palaces  or  lower  drinking  shops  in 
London,  should  conclude  that  habits  of  in- 
toxication, brutality,  and  social  and  physical 
degradation  there  to  be  seen,  were  typical  of 
the  mass  of  alcohol  consumers  in  England  ; 
in  short,  that  every  one  who  was  not  a total 
abstainer  was  a confirmed  drunkard.  We 
know  this  is  untrue,  and  that  the  great  body 
of  Englishmen,  whether  of  the  upper  or  the 
working  classes,  take  their  liquor  in  modera- 
tion and  with  positive  benefit  to  themselves. 
So,  too,  with  the  consumers  of  opium  in  China 
and  India.  To  prove  this,  there  is  the 
evidence  of  numerous  Englishmen  who  have 
resided  for  a long  time  in  those  countries,  and 
whose  duty  it  has  been  to  acquaint  themselves 
with  the  facts.  Some  of  this  evidence  I will 
put  before  you. 

It  may  be  safely  said  that  all  but  a very 
small  per-centage  of  the  people  of  this  countiy 
are  absolutely  ignorant  of  the  normal  effects 
of  the  habit  of  using  opium.  The  popular  ideas 
on  the  subject  which  prevail,  are  largely  due 
to  Thomas  De  Quincey  who,  in  1822,  published 
the  confessions  of  an  English  opium  eater. 
Many  have  read  this  fascinating  work,  and 
many  more  have  heard  of  it,  and  look  upon 
De  Quincey  as  the  “shocking  example”  of  such 
a habit.  But  I venture  to  say  that  his  confes- 
sions completely  disprove  the  allegations  put 
forward  by  the  opponents  of  the  use  of  the 
drug.  De  Quincey  (I  am  quoting  Mr.  Henry 
Morley)  inherited  a delicate  and  nervous  con- 
stitution. His  father  died  of  consumption  at 
the  age  of  thirty-nine.  In  his  youth  he  ran 
away  from  school,  and,  in  the  course  of  his 
subsequent  adventures,  passed  through  a 
period  of  hardship  and  want.  He  wrote,  that 
while  wandering  in  Wales,  where  he  seldom 
blept  under  a roof,  he  was  reduced  to  one  meal 
a day. 

“From  the  keen  appetite,  he  says,  produced  by 
constant  exercise  and  mountain  air,  acting  on  a 
youthful  stomach,  I soon  began  to  suffer  greatly  on 
this  slender  regimen,  for  the  single  meal  which  I 
could  venture  to  order  was  coffee  or  tea.  Even  this 
was  at  length  withdrawn  ; and  afterwards,  so  long  as 
[remained  in  Wales,  I subsisted  either  on  black- 


berries, hips,  haws,  &c.,  or  on  the  casual  hospitalities 
which  I now  and  then  received  in  return  for  such 
little  services  as  I had  opportunity  of  rendering.” 

Soon  after  this  he  came  to  London. 

“And  now  began  the  latter  and  fiercer  stage  of 
my  long  sufferings ; without  using  a disproportionate 
expression,  I might  say,  of  my  agony.  For  I now 
suffered,  for  upwards  of  sixteen  weeks,  the  physical 
anguish  of  hunger  in  various  degrees  of  intensity,  but 
as  little  perhaps  as  ever  any  human  being  can  have 

suffered  who  has  survived Let  it  suffice  to 

say  that  a few  fragments  of  bread  from  the  break- 
fast-table of  one  individual  (who  supposed  me  to  be 
ill,  but  did  not  know  of  my  being  in  utter  want), 
and  these  at  uncertain  intervals,  constituted  my 
whole  support.” 

To  these  hardships  he  attributes  the  pains, 
which  subsequently  drove  him  to  the  daily  use 
of  opium.  In  1804,  when  he  was  just  nine- 
teen years  of  age,  after  suffering  for  about 
twenty  days  from  excruciating  rheumatic 
pains  of  the  head  and  face,  with  hardly  any 
respite,  at  the  advice  of  a friend  he  took  his 
first  dose  of  laudanum.  He  thus  describes 
the  result : — 

“ That  my  pains  had  vanished  was  now  a trifle  in 
my  eyes ; this  negative  effect  was  swallowed  up  in 
the  immensity  of  those  positive  effects  which  had 
opened  before  me — in  the  abyss  of  divine  enjoyment 
thus  suddenly  revealed.” 

From  this  time,  for  about  eight  years,  he 
regularly  took  laudanum,  though  not  daily. 
He  writes: — “And  how  do  I find  my  health 
after  all  this  opium  eating?”  And  he  thus 
answers  the  question  : — 

“ If  I dared  to  say  the  real  and  simple  truth,  though, 
to  satisfy  the  theories  of  medical  men,  I ought  to  be 
ill,  I never  was  better  in  my  life  than  in  the  spring  of 
1812  ; and  I hope  sincerely  that  the  quantity  of  claret, 
port,  or  ‘ particular  Madeira,’  which,  in  all  probabi- 
lity, you,  good  reader,  have  taken  and  design  to  take 
for  every  term  of  eight  years  during  your  natural 
life,  may  as  little  disorder  your  health  as  mine  was 
disordered  by  the  opium  I had  taken  for  eight  years 
between  1804  and  1812.” 

In  this  last  year  he  suffered  much  in  bodily 
health,  from  distress  of  mind  connected  with 
a very  melancholy  event,  and  in  1813  the 
internal  pains  he  had  suffered  from  in  his 
boyhood  again  attacked  him.  He  then  began 
to  take  opium  daily,  and  the  habit  so  grew 
upon  him,  that  in  a few  years  he  was  taking 
it  at  the  rate  of  340  grains  a day,  or  about 
half  a pint  of  laudanum.  With  marriage  in 
view,  he  gradually  reduced  it  to  40  grains.  In 
1816  he  married,  and  had  a large  family  of 
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sons  and  daughters.  He  occasionally  relapsed 
into  excess  of  opium-taking,  until  the  close  of 
1844.  From  that  time  he  reduced  his  allow- 
ance to  six  grains  a day,  and  in  his  latter  years 
De  Quincey’s  life  passed  peacefully,  free  wholly 
from  distress  of  mind.  He  died  in  1859,  in 
his  75th  year.  Here  we  have,  then,  the  instance 
of  a man,  of  a naturally  delicate  and  nervous 
constitution,  whose  early  life  was  subject  to 
great  physical  hardship,  who  from  the  age  of 
19  indulged  in  the  use  of  opium— for  a long 
period  in  excessive  quantities — and  who  yet 
retained  his  mental  qualities  unimpaired,  led 
an  active  literary  life,  was  one  of  the  most 
brilliant,  accomplished,  and  intellectual  writers 
England  has  produced,  and  who  lived  to  the 
good  age  of  75  years. 

Now  what  does  De  Quincey,  with  his  un- 
paralelled  experience,  say  of  the  effects  of 
opium-taking  ? Here  are  his  own  words  with 
respect  to  its  bodily  effects  : — 

“ Upon  all  that  has  hitherto  been  written  on  the 
subject  of  opium,  whether  by  travellers  in  Turkey 
(who  may  plead  the  privilege  of  lying  as  an  imme- 
morial right)  or  by  professors  of  medicine,  writing 
ex  cathedra , I have  but  one  emphatic  criticism  to 
pronounce — Lies  ! lies  ! lies  ! ”* 

Again — 

“ It  is  not  so  much  affirmed  as  taken  for  granted,  by 
all  who  ever  mention  opium,  formally  or  incidentally, 
that  it  does  or  can  produce  intoxication.  Now, 
reader,  assure  yourself,  meo  periculo , that  no  quantity 
•of  opium  ever  did  or  could  intoxicate.  As  to  the 
tincture  of  opium  (commonly  called  laudanum),  that 
might  intoxicate  if  a man  could  bear  enough  of  it. 
But  why  ? Because  it  contains  so  much  proof  spirit, 
and  not  because  it  contains  so  much  opium.  But 
•crude  opium,  I affirm  peremptorily,  is  incapable  of 
producing  any  state  of  body  at  all  resembling  that 
which  is  produced  by  alcohol,  and  not  in  degree  only 
incapable,  but  even  in  kind.  It  is  not  in  the  quantity 
of  its  effects  merely,  but  in  the  quality  that  it  differs 

altogether The  main  distinction  lies  in  this, 

that  whereas  wine  disorders  the  mental  faculties, 
opium,  on  the  contrary  (if  taken  in  a proper  manner), 
introduces  amongst  them  most  exquisite  order,  legis- 
lation, and  harmony.” 

With  respect  to  the  allegation  that  the  eleva- 
tion of  spirits  produced  by  opium  is  necessarily 
followed  by  a proportionate  depression,  De 
•Quincey  simply  denies  it — 

“Assuring  my  reader  that  for  ten  years,  during 
I took  opium  at  intervals,  the  day  succeeding  to  that 

* Since  De  Quincey  wrote  this,  the  views  of  the  medical 
profession  as  to  the  effects  of  opium  consumption  (especially 
•such  members  of  the  profession  as  have  had  wide  experience 
in  India  and  China)  have  greatly  modified,  and  are  now 
more  in  accordance  with  the  conclusions  of  De  Quince)'. 


which  on  which  I allowed  myself  this  luxury  was 
always  a day  of  unusually  good  spirits.” 

Again — 

“ With  respect  to  the  torpor  supposed  to  follow,  or, 
rather  (if  we  were  to  credit  the  numerous  pictures  of 
Turkish  opium  eaters),  to  accompany  the  practice  of 
opium  eating,  I deny  that  also.  Certainly,  opium  is 
classed  under  the  head  of  narcotics,  and  some  such 
effect  it  may  produce  in  the  end  ; but  the  primary 
effects  of  opium  are  always,  and  in  the  highest  degree, 
to  excite  and  stimulate  the  system.  This  first  stage 
of  action  always  lasted  with  me,  during  my  noviciate, 
for  upwards  of  eight  hours ; so  that  it  must  be  the 
fault  of  the  opium  eater  himself  if  he  does  not  so  time 
his  exhibition  of  the  dose  (to  speak  medically)  as 
that  the  whole  weight  of  its  narcotic  influence  may 
descend  upon  his  sleep.” 

De  Quincey,  in  fact,  used  to  take  his  dose 
before  going  to  the  Italian  Opera,  as  he  found 
it  greatly  increased  his  mental  activity  and 
appreciation  of  the  entertainment.  He  observes 
that  it  is  remarkable  that,  during  the  whole 
period  of  years  through  which  he  had  taken 
opium,  he  had  never  once  caught  cold  (as  the 
phrase  is)  ; not  even  the  slightest  cough.  It 
was  not  until  De  Quincey  commenced  to  wean 
himself  from  the  habit  of  taking  excessive 
doses  of  the  drug,  that  he  experienced  what  he 
calls  the  pains  of  opium.  It  kept  its  hold  on 
him  “ by  the  tortures  connected  with  the 
attempt  to  abjure  it.”  Nevertheless,  he  suc- 
ceeded, in  a few  weeks,  in  bringing  down  the 
quantities  to  a moderate  amount.  He  writes — 
“ the  issue  of  my  case  is  at  least  a proof  that 
opium,  after  a 17  years’  use  and  an  8 years’ 
abuse  of  its  powers,  may  still  be  renounced.” 

So  much  for  the  experiences  of  an  English 
opium  eater.  They  are  quite  consistent  with 
the  assertion  that  the  moderate  use  of  opium, 
by  a person  in  good  health,  may  be  continued 
for  years,  not  only  without  any  harmful  effects, 
but  with  absolute  benefit. 

Let  us  now  see  what  is  the  effect  on 
the  Chinese,  who  resort  to  the  more  in- 
nocuous habit  of  smoking  opium.  In  Feb- 
ruary, 1882,  three  lectures  were  given  in  St. 
James’s  - hall  by  the  late  Mr.  William 
Brereton,  and  were  subsequently  published 
under  the  title,  “The  Truth  About  Opium.” 
Mr.  Brereton  lived  and  practised  as  a solicitor 
for  nearly  fifteen  years  in  Hong  Kong,  where  he 
had  daily  experience  of  the  custom  and  effects 
of  opium  smoking.  He  was  in  no  way  engaged 
in  the  opium  trade,  and  had  no  pecuniary 
interest  in  it,  but  felt  it  his  duty  to  endeavour 
to  dispel  what  he  called  the  unfounded  delu- 
sions which  have  taken  possession  fef  the 
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public  mind  on  the  subject.  His  book  is  a 
storehouse  of  facts  and  arguments.  It  is 
written  in  a bright  and  intelligent  style,  and  I 
strongly  recommended  its  perusal  to  any  one 
interested  in  the  question.  The  facts  have 
never  been  denied,  or  the  arguments  answered 
by  any  one  having  a personal  knowledge  of 
the  subject.  I shall  take  the  liberty  of  quoting 
largely  from  this  book. 

Mr.  Brereton  commences  by  stating  that, 
having  had  daily  intercourse  with  the  people 
from  whom  the  best  and  most  trustworthy 
information  on  the  subject  of  opium  and  opium 
smoking  could  be  obtained,  his  experience  is 
that  opium  smoking  as  practised  by  the 
Chinese  is  perfectly  innocuous,  and  that  this  is 
a fact  so  patent  that  it  forces  itself  upon  the 
attention  of  every  intelligent  resident  in  China 
who  has  given  ordinary  attention  to  the  sub- 
ject. He  quotes  numerous  high  authorities  in 
support  of  this  view.  The  first  is  Dr.  Philip 
Ayres,  Inspector  of  Hospitals  of  Hong  Kong 
for  many  years,  who  both  in  India  and  in 
China  made  the  subject  of  opium  consumption 
a special  study,  and  who  had  a large  native 
practice  amongst  the  Chinese. 

In  a report  to  the  Government  of  Hong 
Kong  for  the  year  1881,  Dr.  Ayres  wrote  : — 

“ I have  come  to  the  conclusion  that  opium  smok- 
ing is  a luxury  of  a very  harmless  description.” 

In  an  article  of  the  “ Friend  of  China,” 
written  by  Dr.  Ayres,  he  says  : — 

“My  opinion  is  that  it  [opium  smoking]  may 
become  a habit,  but  that  that  habit  is  not  necessarily 
an  increasing  one.  Nine  out  of  twelve  men  smoke  a 
certain  number  of  pipes  a day,  just  as  a tobacco 
smoker  would,  or  as  a wine  or  beer  drinker  might 
drink  his  two  or  three  glasses  a day,  without  desiring 
more.  I think  the  excessive  opium  smoker  is  in  a 
greater  minority  than  the  excessive  spirit  drinker  or 
tobacco  smoker.  In  my  experience,  the  habit  does 
no  physical  harm  in  moderation.  ...  I do  not  wish 
to  defend  the  practice  of  opium  smoking,  but  in  the 
face  of  the  rash  opinions  and  exaggerated  statements 
in  respect  of  this  vice,  it  is  only  right  to  record  that 
no  China  resident  believes  in  the  terrible  frequency 
of  the  dull,  sodden- witted,  debilitated  opium  smoker 
met  with  in  print,  nor  have  I found  many  Europeans 
who  believe  that  they  ever  get  the  better  of  their 
opium  smoking  compradores  in  matters  of  business.” 
Another  authority  is  Mr.  John  Crawfurd, 
F.R.S.,  a savant  of  high  reputation,  who  had 
been  Governor  of  the  Straits  Settlements,  and 
who  had  resided  and  travelled  for  many  years 
in  those  parts  of  the  East  and  India.  In  1856, 
he  published  a “Dictionary  of  the  Indian 
Islands  and  Adjacent  Countries.”  This  is 
what  he  writes  about  opium  : — 
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“Opium  is  at  present  largely  consumed  in  the 
Malayan  Islands,  in  China,  in  the  Indo-Chinese 
countries,  and  in  a few  parts  of  Hindustan,  much  in 
the  same  way  in  which  ardent  spirits,  malt  liquor, 
and  cider  are  consumed  in  Europe.  Its  deleterious 
character  has  been  much  insisted  on,  but,  generally, 
by  parties  who  have  had  no  experience  of  its  effects. 
Like  any  other  narcotic,  or  stimulant,  the  habitual 
use  of  it  is  amenable  to  abuse,  and  as  being  more 
seductive  than  other  stimulants,  perhaps  more  so, 
but  this  is  certainly  the  utmost  that  can  be  safely 
charged  to  it.  Thousands  consume  it  without  any 
pernicious  result,  as  thousands*  do  wine  and  spirits, 
without  any  evil  consequence.  I know  of  no  person 
of  long  experience  and  competent  judgment  who  has 
not  come  to  this  common-sense  conclusion.” 

He  then  proceeds  to  quote  Dr.  Oxley — 

“A  physician  and  naturalist  of  eminence,  and  who 
has  had  a larger  experience  than  any  man  of 
Singapore,  where  there  is  the  highest  rate  of  the 
consumption  of  the  drug.” 

Dr.  Oxley  wrote  : — 

“ The  inordinate  use,  or  rather  abuse,  of  the  drug 
most  decidedly  does  bring  on  early  decrepitude,  loss 
of  appetite,  and  a morbid  state  of  the  secretions  ; but 
I have  seen  a man  who  has  used  the  drug  for  fifty 
years  in  moderation,  without  any  evil  effects  ; and 
one  man  I recollect  in  Malacca  who  had  so  used  it 
was  upwards  of  eighty.  Several  in  the  habit  of 
smoking  it  have  assured  me  that,  in  moderation,  it 
neither  impaired  the  functions  nor  shortened  life  ; at 
the  same  time,  fully  admitting  the  deleterious  effects 
of  too  much.” 

Mr.  Crawfurd  sums  up  the  question  by  this 
assertion  : — 

“Not  the  use,  then,  but  the  abuse  of  opium  is 
prejudicial  to  health,  but  in  this  respect  it  does  not 
materially  differ  from  wine,  distilled  spirits,  malt 
liquor,  or  hemp  juice.” 

Dr.  Eatwell,  First  Assistant  Opium  Examiner 
in  the  service  of  the  Government,  gave  the  fol- 
lowing evidence  : — 

“Having  passed  three  years  in  China,  I may  be 
allowed  to  state,  as  the  result  of  my  observation,  and 
I can  affirm  thus  far,  that  the  effects  of  the  abuse  of 
the  drug  do  not  come  very  frequently  under  observa- 
tion, and  that  when  cases  do  occur,  the  habit  is  fre- 
quently found  to  have  been  induced  by  the  presence 
of  some  painful  chronic  disease,  to  escape  from  the 
suffering  of  which  the  patient  has  fled  to  this 
resource.  . . . As  regards  the  effects  of  the 

habitual  use  of  the  drug  on  the  mass  of  the  people,  I 
must  affirm  that  no  injurious  results  are  visible.  The 
people  are  generally  a muscular  and  well-formed 
race,  the  labouring  portion  being  capable  of  great 
and  prolonged  exertion  under  a fierce  sun,  in  an  un- 
healthy climate.” 

Dr.  Eatwell  concludes  by  observing  that : — 
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“ The  proofs  are  still  wanting  to  show  that  the 
moderate  use  of  opium  produces  more  pernicious 
effects  upon  the  constitution  than  does  the  moderate 
use  of  spirituous  liquors ; whilst,  at  the  same  time, 
it  is  certain  that  the  consequences  of  the  abuse  of  the 
former  are  less  appalling  in  their  effect  upon  the 
victims,  and  less  disastrous  to  society  at  large,  than 
are  the  consequences  of  the  abuse  of  the  latter.” 

For  many  years  previous  to  1858,  Dr.  Sini- 
baldo  de  Mas  had  been  the  Envoy  Extraordi- 
nary and  Minister  Plenipotentiary  of  the  Court 
of  Spain  at  Pekin.  He  had  travelled  much  in 
China,  India,  Java,  Borneo,  and  Malacca,  and 
learned  the  Chinese  language.  In  1858  he 
published  a book  in.  French  entitled  “ L’ Angle- 
terre,  le  Chine,  et  l’lnde,”  in  which  special 
reference  is  made  to  the  opium  question,  with 
which  he  says  he  had  made  himself  fully 
acquainted.  I will  quote  only  a few  words  : — 

“ It  is  a well  known  fact  that  in  all  these  countries, 
notwithstanding  their  unwholesome  climates,  the 
opium-smoking  Chinese  are  remarkably  healthy  and 
strong.  These  very  opium  smokers  are  employed  as 
farm  labourers,  masons,  and  porters,  enduring  great 
fatigue  and  performing  the  most  arduous  labours  ; 
they  have  acquired  such  an  excellent  reputation  as 
colonists  that  efforts  have  been  made  during  the  last 
few  years  to  induce  them  to  settle  in  Lima  and  Cuba. 
The  per-centage  of  deaths  among  these  people  does 
not  exceed  the  usual  rate,  and  I must  confess  that 
having  known  numbers  of  Chinese  emigrants  in  the 
various  countries  I have  mentioned,  I have  never 
heard  of  a single  death  or  any  serious  illness  having 
been  caused  by  opium  smoking.” 

Baron  Richthofen,  the  most  experienced 
traveller  who  ever  visited  Sse-ch’uan,  after 
noticing  the  extraordinary  prevalence  there  of 
the  habit  of  opium  smoking,  says  : — 

“ In  no  other  province  except  Hunan  did  I find  the 
effects  of  the  use  of  opium  so  little  perceptible  as  in 
Sse-ch’uan.” 

Mr.  Colman  Baber,  who  knew  more  of  that 
province  and  its  people  than  any  living 
Englishman,  says  : — 

“ Nowhere  in  China  are  the  people  so  well  off,  or 
so  hardy,  and  nowhere  do  they  smoke  so  much 
opium.” 

Mr.  W.  Donald  Spence,  her  Majesty’s 
Consul  at  Tchang,  in  1881,  visited  the  capital 
of  Sse-ch’uan.  He  reported  the  enormous 
extent  of  the  cultivation  of  the  poppy,  and  de- 
scribed whole  districts  as  being  one  vast  poppy 
field,  and  he  thus  speaks  of  the  people  : — 

“I  found  the  people  of  Sse-ch’uan  stout,  able- 
bodied  men,  better  housed,  clad,  and  fed,  and 
healthier  looking  than  the  Chinese  of  the  Lower 
Yang-tsze.  I did  not  see  amongst  them  more  ema- 


ciated faces  and  wasted  forms  than  disease  causes  in 
all  lands.  People  with  slow  wasting  diseases,  such 
as  consumption,  are,  if  they  smoke  opium,  apt  to  be 
classed  amongst  the  ‘ ruined  victims  ’ of  hasty  ob- 
servers ; and  amongst  the  cases  of  combined  debility 
and  opium  smoking  I saw,  some  were,  by  their  own 
account,  pseudo-victims  of  this  type.  There  were 
some,  too,  whose  health  was  completely  sapped  by 
smoking  combined  with  other  forms  of  sensual 
excess.  And  no  doubt  there  were  others  weakened 
by  excessive  smoking  simply,  for  excess  in  all  things 
has  its  penalty.  But  the  general  health  and  well- 
being  of  the  Sse-ch’uan  community  is  remarkable  ; 
to  their  capacity  for  work  and  endurance  of  hardship, 
as  well  as  to  the  material  comforts  of  life  they  sur- 
round themselves  with,  all  travellers  bear  enthusiastic 
testimony.” 

Time  will  not  allow  me  to  extend  these 
quotations,  although  there  is  a mass  of  con- 
current evidence  on  the  subject.  I will, 
however,  add  that  of  Sir  Henry  Pottinger, 
H.M.’s  Governor-General  and  Minister  Pleni- 
potentiary in  China,  contained  in  a despatch 
written  some  sixty  years  ago,  to  the  Foreign 
Office  : — 

“I  cannot  admit  in  any  manner  the  idea  adopted  by 
many  persons,  that  the  introduction  of  opium  into 
China  is  a source  of  unmitigated  evil  of  every  kind 
and  a cause  of  misery.  Personally,  I have  been 
unable  to  discover  a single  case  of  this  kind,  although 
I admit  that,  when  abused,  opium  may  become  most 
hurtful.  Besides,  the  same  remark  applies  to  every 
kind  of  enjoyment  when  carried  to  excess ; but,  from 
personal  observations  since  my  arrival  in  China  ; 
from  information  taken  upon  all  points  ; and,  lastly, 
from  what  the  mandarins  themselves  say,  I am 
convinced  that  the  demoralisation  and  ruin  which 
some  persons  attribute  to  the  use  of  opium,  arise 
more  likely  from  imperfect  knowledge  of  the  subject 
and  exaggeration,  and  that  not  one-hundredth  part 
of  the  evil  arises  in  China  from  opium  smoking  which 
one  sees  daily  arising  in  England,  as  well  as  in  India, 
from  the  use  of  ardent  spirits,  so  largely  taken  in 
excess  in  those  countries.” 

The  picture  drawn  by  the  opponents  of 
opium  is  that  those  who  are  in  the  habit  of 
using  it  are  a set  of  degraded,  depraved, 
miserable  wretches,  enfeebled  in  mind  and 
body,  unfit  for  the  active  duties  of  life — thieves, 
vagabonds,  and  beggars.  They  do  not  admit 
— or,  at  any  rate,  never  refer  to  the  possibility 
of — the  existence  of  moderate  consumers,  who, 
although  they  take  their  daily  dose,  are  not 
only  none  the  worse  for  it,  but  are  actually 
benefited.  The  only  exception  which  I have 
found  is  the  Venerable  Archdeacon  Moule, 
who  was  for  many  years  a missionary  in  China, 
and  who  has  recently  published  his  recollec- 
tions of  his  life  in  that  country.  The  Arch- 
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deacon  is  violently  opposed  to  the  opium  trade, 
and  has  no  words  too  bad  for  it  ; but  he 
writes  : — “ Instances  which  have  come  under 
my  notice  make  me  think  that  opium  smoking 
is  already  taking  the  place,  not  of  abuse  of 
alcohol  (which  it  has  hitherto  held)  in  Chinese 
moral  estimation,  but  of  the  use  of  alcohol ; 
and  that  it  is  becoming  possible  to  take  the 
drug  in  moderation.”  He  very  sensibly  adds 
that  the  Chinese  have  a fair  right  to  say  to  the 
English  people,  “ If  you  would  prohibit  our 
■opium,  abolish  your  alcohol.” 

But  this  ingenuous  discovery  of  the  possi- 
bility of  the  Chinese  taking  opium  in  modera- 
tion, as  the  mass  of  Englishmen  take  alcohol 
in  moderation,  has  been  known  to  every  resi- 
dent of  China  who  has  taken  the  trouble  to 
inform  himself  of  all  the  facts,  and  has  not 
confined  his  attention  to  opium  dens. 

I will  now  examine  the  evidence  as  to  the 
effect  of  opium  consumption  by  the  people  of 
India.  A Parliamentary  Blue  - book  was 
published  on  this  subject  a few  weeks  ago. 
It  contains  the  reply  of  the  Government  of 
India  to  a memorial  of  the  Society  for  the 
Suppression  of  the  Opium  Trade,  complaining 
of  the  increased  consumption  of  the  drug  in 
India— a complaint  which  has  been  triumph- 
antly disproved.  This  Blue-book  contains  the 
opinions  of  experienced  officers  engaged  in 
'the  administration  of  the  country,  writing 
from  their  own  personal  knowledge,  which 
it  was  a part  of  their  duty  to  acquire,  as  to  the 
■effects  of  opium  consumption  on  the  people  of 
India. 

Now,  let  us  see  what  these  experienced 
gentlemen  say.  I will  quote  their  evidence 
from  every  part  of  India. 

The  Province  of  Assam  has  a population  of 
a little  over  4,000,000,  or  about  2 per  cent,  of 
the  whole  population  of  British  India.  They 
consume  13  per  cent,  of  the  whole  quantity  of 
opium  retailed  by  licensed  vendors  in  British 
India.  The  following  is  the  testimony  of  Mr. 
Driberg,  Commissioner  of  Excise  in  Assam  : — 

“ I am  not  prepared  to  admit  that  the  present  use 
of  opium  in  Assam  is  a ‘vice.’  In  most  cases  it  is  a 
necessity.  When  we  first  acquired  Assam  (I  now 
speak  of  the  Assam  Valley)  every  villager  grew  his 
own  opium,  just  as  he  now  does  his  vegetables  or  his 
chillies  for  his  curry.  He  had  no  tax  to  pay  for  his 
opium  field,  no  restrictions  placed  on  him.  The 
ormer  rulers  recognised  that  a certain  amount  of 
the  drug  was  necessary.  Taking  it  broadly,  and  ex- 
cluding tea  gardens,  the  valley  is  inhabited  by  two 
classes  ; the  Cacharies,  Lalongs,  Meches,  and  other 
aboriginal  tribes,  who  reside  on  the  higher  submon- 


take tracts,  or  along  the  high  banks  of  the  larger 
rivers,  and  the  Hindus,  the  Kolitas,  Koshes,  Keots, 
and  others  who  reside  in  the  low-lying  country,  subject 
annually  to  inundation,  and  always  damp.  The  former 
people  do  not  use  opium  ; they  do  not  require  it ; but 
the  lowlanders  use  it.  They  are  the  opium  eaters  of 
Assam.  They  live  in  a low,  damp  part  of  the 
country.  Year  after  year  parts  of  their  villages  are 
submerged  and  temporarily  abandoned  ; and  these 
people  use  opium  to  counteract  the  damp  and 
malaria.  They  themselves  say  that  they  would  die 
from  fevers,  if  they  did  not  use  opium  ; and  I have 
known  medical  men,  who  have  had  much  experience 
of  the  province,  hold  the  same  view.  These  people 
are  opium  eaters,  but  not  of  the  class  described  in 
the  papers.  They  are  good  agriculturists,  good  sub- 
jects, and  good  fathers  of  families.  They  take  their 
opium  just  as  a good  Englishman  would  take  his  peg. 
Of  course,  there  are  Assamese  who  take  too  much 
opium,  just  as  there  are  Englishmen  who  take  too 
much  liquor  ; but,  that  opium  eating  is  always  a vice 
j am  not  prepared  to  admit,  so  far  as  Assamese  are 
concerned ; and,  that  it  is  increasing,  I deny,  and 
the  statement  I have  referred  to  proves  my  view.  In 
the  Surma  Valley,  little  opium  is  consumed.  The 
people  there  use  ganja,  rather  than  opium  ; and  even 
there,  the  consumption  of  this  drug  is  smaller  now 
than  it  was  in  1874-75,  and  the  duty  is  higher.” 

The  views  of  Sir  Charles  Elliott,  Lieutenant- 
Governor  of  Bengal,  an  officer  of  long  and 
wide  experience  in  India,  will  be  gathered 
from  the  following  paragraph  of  his  report  to 
he  Government  of  India  : — 

“As  to  the  proposal  to  limit  the  possession  of 
opium  to  one  tolah  instead  of  five,  its  effect  on  the 
ordinary  consumer  of  opium  would  be  undesirable. 
A quarter  of  a tolah  is  a common,  perhaps  the  com- 
monest, dose  taken  daily  by  those  who  are  addicted 
to  the  use  of  opium,  and  it  is  within  Sir  Charles 
Elliott’s  personal  knowledge  and  experience  that  this 
quantity  is  taken  by  innumerable  persons  in  all  parts 
of  India,  from  Rajputana  and  the  Punjab  to  Assam, 
without  any  injury  or  physical  deterioration ; that 
heavy  tasks  are  easily  performed  under  the  stimulus 
it  supplies  ; and  that  the  prevalent  belief  is  that  the 
stimulus  is  wholesome,  even  in  a dry  climate,  and  is 
especially  beneficial  in  moist  and  marshy  countries 
like  Eastern  Bengal.  The  consumer  of  such  a dose 
can  now  procure  his  supply  for  twenty  days  by  one 
visit  to  an  opium  shop  ; if  the  limit  were  reduced  to 
one  tolah,  lie  would  require  to  visit  the  shop  every 
four  days — an  annoyance  which  there  is  no  reason 
for  imposing  upon  him,  and  the  imposition  of  which 
would  lead  to  increased  smuggling  and  to  breaches  of 
the  law.” 

The  opium  agent  of  Behar  writes  : — 

“ We  have  to  consider  the  consumers  of  opium  in 
the  malarious  alluvial  tracts  which  form  a great  pro- 
portion of  the  area  of  these  provinces.  The  use  of 
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opium  by  these  people  is  not  so  much  a vice  as  a 
necessity.  Their  vegetable  diet  would  not  keep  them 
alive  without  stimulants,  and  I doubt  whether  it 
would  be  for  their  benefit  to  stop  their  opium  and 
drive  them  to  ganja  or  spirits.  On  the  compara- 
tively dry  laterite  soil  the  people  are  spirit  drinkers. 
On  the  alluvial  mud  they  either  use  opium  or  the  far 
more  deleterious  ganja.*  I do  not  believe  that  the 
prevention  of  the  cultivation  of  the  poppy  in  British 
India  would  cut  off  the  supply  of  a drug  which  bears 
so  high  a value  as  opium,  which  the  people  believe 
to  be  so  necessary  to  them,  and  which  from  its  small 
bulk  is,  if  the  smell  is  disguised,  very  easily  smuggled. 
I also  doubt  whether  there  is  any  equally  efficient 
febrifuge  within  the  reach  of  the  people,  and  whether 
their  health  would  not  suffer  greatly  if  they  could 
not  procure  opium.  It  does  not  appear  to  produce 
such  insanity  as  ganja  does,  and,  where  people  are 
as  well  fed  as  the  Mahomedan  ryots  of  Eastern 
Bengal,  I am  informed  that  opium  smoking  does  not 
injure  them.  It  is  said  to  be  opium  smoking  on  in- 
sufficient food  that  affects  the  health. 

“In  conclusion,  I may  say  that  I believe  there  has 
been  much  exaggeration  as  to  the  scenes  of  intoxica- 
tion to  be  witnessed  in  the  chandu  and  madak  shops. 
As  I have  already  said,  there  is  none  in  the  retail 
opium  shops.  I have  visited  shops  in  which  more 
than  a score  of  persons  have  been  smoking  chandu  or 
madak  without  seeing  any  person  lying  intoxicated, 
or  unable  to  answer  my  questions  intelligently.  I 
have  also,  however,  seen  persons  in  other  shops 
Hying  asleep,  and  presumably  intoxicated,  but  not 
many.  It  is,  I believe,  usual  for  the  smokers  of 
■chandu,  the  Chinese  preparation  of  opium,  to  sleep, 
presumably  intoxicated,  before  leaving  the  pre- 
mises ; but  in  the  madak  shops  this  is  by  no  means 
always  the  case,  and  I have  seen  many  get  up  and  go 
away  quietly  from  the  shop  after  smoking  the  drug. 
They  have  told  me  that  they  have  no  desire  to  sleep 
after  it.” 

The  Commissioner  of  Excise  in  the  Central 
Provinces  writes : — 

“ The  eating  of  opium  (as  distinguished  from 
smoking  it)  in  moderate  quantities,  though  generally 
■held  in  disrepute  and  regarded  as  a vice  by  those  who 
■do  not  indulge  in  it,  is  not  considered  to  be  always 
harmful.  Indeed,  the  current  belief  is  that  in  certain 
localities  and  for  certain  ages  and  constitutions  its 
use  may  be  actually  beneficial  and  conducive  to 
health  and  longevity.” 

The  Financial  Commissioner  of  Burma 
says : — 

“The  Chinese  at  Bhamo  and  also  in  Mergui 
assured  me  that  they  could  not  exist  in  malarious 
countries,  such  as  those  in  which  the  jade  and  amber 
mines  and  the  tin  mines  are  situated,  without  opium. 
As  far  as  I know  the  use  of  opium  is  universal  amongst 
the  Chinese  and  hill  tribes  in  feverish  tracts.  I 
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believe  that  they  seldom  abuse  the  use  of  the  drug, 
and  I have  every  reason  to  suppose  that  its  use  is 
beneficial  under  certain  conditions.” 

Sir  Charles  Aitchison,  who  was  Chief  Com- 
missioner of  Burma,  says  : — 

“There  are  large  numbers  of  the  non-Burmese 
community,  constituting  perhaps  the  most  thriving 
and  industrious  section  of  the  population,  to  whom 
the  drug  is  a necessity  of  life,  and  by  whom  it  is 
rarely  abused.” 

Mr.  Copleston,  the  Commissioner  of  Excise 
in  Burma,  gives  similar  testimony.  He  says  : — 

“The  use  of  opium  by  the  Chinese  and  natives  of 
Madras,  who  consume  a considerable  quantity,  is  not 
known  or  believed  to  work  special  evil  either  to 
individuals  or  to  society,  the  reason  being  that  these 
people  do  not  abandon  labour  and  active  pursuits 
in  order  to  eat  or  smoke  opium,  and  its  bad  effects 
are  therefore  thrown  off.  The  Chinese  especially  are 
well  nourished,  and  this  fact,  too,  appears  to  be  an 
important  one.  In  this  case  opium  may  almost  be 
called  a legitimate  luxury.” 

It  is  true  that  the  authorities  in  Burma  seem 
to  have  arrived  at  the  strange  conclusion  that 
opium  is  a benefit  to  every  one  in  that 
country,  except  the  Burmese  themselves,  to 
whom  it  is  said  to  be  an  unmitigated  evil.  No 
definite  evidence  of  this  is  adduced.  It  seems 
to  be  based  on  the  expressed  opinion  of  certain 
Burmese  gentlemen  who  do  not  use  the  drug. 

The  Government  of  Madras  reports  the 
result  of  the  visit  by  an  official  to  most  of  the 
“opium  dens  ” in  the  town  of  Madras  : — 

“1.  Most  of  the  smoking  dens  were  visited,  and 
in  each  from  10  to  20  smokers  were  seen.  They 
were  of  all  ages — from  20  to  60  years  of  age — and 
comprised  both  Muhammadans  and  Hindus.  Several 
professions  were  represented — jutka  drivers,  native 
doctors,  musicians,  professional  beggars,  butchers, 
sweetmeat  sellers,  and  petty  shop-keepers.  Some 
were  smokers  of  a few  months,  some  of  20  and  30 
years’  standing. 

“2.  In  most  cases  the  smokers  left  immediately 
after  they  had  finished  their  smoke.  They  pur- 
chased 8 pies  to  2 annas  and  6 pies  worth  each.  Each 
smoker  usually  brought  some  sweetmeats  or  sugar- 
cane with  him,  and  ate  or  chewed  it  while  smoking. 
This,  it  was  said,  was  done  as  the  opium  produced  a 
bitter  taste  in  the  mouth. 

“3.  To  see  any  smoker  more  affected  than  a man 
who  had  taken  his  usual  glass  of  liquor  was  very 
rare,  and  in  such  cases  it  was  said  that  the  man  had 
either  taken  his  smoke  out  of  time  or  had  smoked 
more  than  he  was  used  to. 

“ 4.  No  women  or  children  were  seen  in  the  dens, 
and  it  was  stated  that  they  do  not  frequent  them. 

“5.  Cases  of  emaciation  from  the  effects  of  opium- 
smoking were  not  seen.  Many  of  the  old  smokers 
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seen  were,  on  the  contrary,  very  robust  and  well- 
conditioned  ; notably  among  these  might  be  men- 
tioned the  keeper  of  one  of  the  dens,  a Chinaman, 
who  is  reported  to  have  smoked  for  over  30  years, 
and  who  is  now  over  50  years  of  age ; a vendor  of 
country  spirits,  a smoker  for  over  20  years ; and  a 
Muhammaden  Hakim  of  about  45,  who  has  smoked 
for  over  10  years, 

“6.  Most  of  those  spoken  to  admitted  that  the 
habit  once  contracted  was  difficult  to  give  up,  but 
they  said  that  it  did  them  no  more  harm  than  the 
workman’s  glass  of  liquor  did,  if  they  did  not  exceed 
their  usual  quantity. 

“ 7.  Several  complaints  were  made  that  the  opium 
was  now  so  dear,  that  what  a few  years  ago  cost 
3 or  4 pies  could  not  be  purchased  for  1 anna.” 

The  report  from  the  Government  of  the 
North-West  Provinces  does  not  enter  into  the 
question  of  the  effect  of  consumption  of  opium 
on  the  people.  The  poppy  is  largely  cultivated 
in  these  Provinces,  and  the  facilities  for  the 
illicit  use  of  the  drug  are  naturally  great. 
The  absence  of  any  mention  in  the  Govern- 
ment Reports  of  any  marked  evil  effects  on  the 
population  is,  at  any  rate,  negative  evidence 
that  no  glaringabuses  exist. 

The  Government  of  the  Punjab  reports  : — 

‘‘The  ratio  of  consumption  of  opium  to  popula- 
tion is  not  so  high  as  to  be  a cause  of  anxiety  in 
regard  to  the  health  and  morals  of  the  people.  In 
the  few  tracts  where  the  habit  may  be  said  to  be 
general  among  certain  classes  of  the  population,  it  is 
of  old  standing,  and  does  not  seem  to  do  so  much 
harm  as  might  be  expected.  The  people,  on  the 
contrary,  assert  that  they  find  it  a protection  against 
fever.” 

The  Commissioner  of  Excise  in  that  province 
writes  : — 

“The  Government  of  India  requests  that  the 
general  questions  raised  may  be  discussed  as  far  as 
they  affect  the  Punjab,  and  in  replying  to  the  Govern- 
ment of  India  it  should,  I think,  be  forcibly  pointed 
out  that,  apart  from  financial  considerations,  any 
attempt  to  prohibit  the  sale  of  opium,  except  for 
medicinal  purposes,  would  in  this  province  be  most 
unpopular,  and  consequently  politically  inexpedient  ; 
while,  if  the  poppy  were  grown  without  restriction  > 
and  the  sale  of  opium  were  allowed  free,  the  con- 
sumption  of  opium  and  its  preparations  would  in- 
evitably increase.  Sikhs,  Hindus,  and  Muhammadans 
alike  eat  opium,  and  at  present  the  residents  in  the 
Phulkian  States  are  the  largest  consumers. 

“The  memorialists  themselves  admit  that  in 
malarious  tracts  opium  is  useful  as  a prophylactic, 
and  I think  that  the  opportunity  afforded  by  the  pre- 
sentation of  this  memorial  should  be  taken  to  state 
clearly  that  the  poppy  has  been  cultivated  and  opium 
eaten  in  the  Punjab  from  a period  antecedent  to 
British  rule  : that  the  drug,  when  taken  in  this  form 


in  moderation,  is  not  believed  to  be  necessarily  pre- 
judicial; and  that,  although  indulgence  in  the  habit 
may  legitimately  be  restricted  by  taxation,  and 
thereby  made  a source  of  revenue  to  the  State,  pro- 
hibition and  unrestricted  consumption  are  alike  ou  t 
the  question.” 

The  Collector  of  Nasik,  in  the  Bombay 
Presidency,  writes  : — - 

“ My  own  opinion  is — and  it  is  formed  after  23 
years’  service  actually  among  the  people  and  in, 
nearly  every  part  of  the  Bombay  Presidency  and  of 
the  Mysore  Province — 

“ 1.  That  opium  smoking  or  eating,  as  practised 
by  the  vast  majority  of  people  who  use  the  drug,  is 
not  carried  to  excess. 

“ 2.  That  the  moderate  consumption  of  opium  is 
no  more  harmful  than  the  moderate  consumption  of 
liquor,  and  in  many  cases,  like  the  moderate  con- 
sumption of  liquor,  is  distinctly  beneficial. 

“3.  That  the  increased  revenue  from  opium  is  due 
(a)  to  the  more  effectual  steps  taken  to  prevent 
smuggling,  ( b ) to  the  increasing  population,  and  ( c ) 
to  the  increasing  prosperity  of  the  people,  which 
gives  them  more  money  to  spend  on  luxuries. 

“ 4.  That  the  ‘ opium  sot  ’ is  a much  less  harmful 
person  to  his  family  and  to  his  neighbours,  and  the 
community  generally,  than  the  drunkard ; and 

“5.  That  Government,  even  if  it  tried,  could  no 
more  prevent  the  consumption  of  opium  than  the 
consumption  of  drink.  It  would  be  useless  to 
attempt  to  achieve  either  end  : it  would  be  worse 
than  useless.  It  would,  in  my  opinion,  be  a blunder, 
for  I can  see  no  weight  in  the  reasoning  that  would 
prevent  the  vast  bulk  of  the  population  indulging 
moderately  in  the  opium  luxury,  simply  because  a 
very  small  minority  harm  themselves  by  indulging  in 
it  to  excess. 

“As  regards  those  parts  of  India  which  I know 
well,  and  those  alone,  it  is  a gratuitous  assumption 
that  opium  smoking  causes  ‘ widespread  misery  and 
demoralisation,’  and  so  also  is  it  that  ‘ the  British, 
connection  with  the  opium  trade  ’ is  a ‘ serious 
hindrance  to  missionary  work.’  Apart  from  the  fact 
that  the  Government  of  India  has  nothing  to  do  with 
missionary  work,  I have  never  once  in  23  years  heard 
a single  missionary — and  I have  met  dozens — spe- 
cially refer  to  or  quote  the  opium  trade  as  interfering 
with  his  endeavours.  The  proposition  is  true  in  the 
abstract,  no  doubt,  but  in  the  same  manner  that  the 
abstract  proposition  is  true  that  the  existence  of 
public  houses  in  the  slums  of  London  interferes  with 
Christian  effort  there.” 

The  Collector  of  Khandesh,  also  in  the 
Bombay  Presidency,  who  has  served  many 
years  in  that  district,  expresses  his  disbelief 
that  the  consumption  of  opium  is  having  any 
bad  effects  on  the  people  of  agricultural  dis- 
tricts. He  writes  : — 

“Reading  the  extracts  printed  in  the  selections 
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forwarded  by  the  Government  of  India,  it  strikes  me 
that  the  gentleman  who  penned  the  highly  coloured 
accounts  of  opium  dens  must  have  been  shown  the 
worst  haunts  in  large  towns,  and  that  they  and  those 
who  think  with  them  inveigh  against  the  use  of 
opium  much  as  teetotallers  at  home  attack  the  use  of 
spirits  and  beer  and  wine,  because  of  the  evils  of  the 
gin  palaces  of  our  great  cities.  I am  not  prepared  to 
admit  that  the  use  of  opium  in  moderation  is  more 
harmful  than  the  use  of  whisky.  Every  one  who  has 
served  in  Gujarat  must  have  seen  many  sturdy 
Rajputs  who  took  their  opium  regularly  and  were 
none  the  worse  for  it.” 

Mr.  Campbell,  Collector  of  Bombay,  after 
quoting  the  accounts  of  opium  dens  given  by 
the  Anti-Opium  Society,  goes  on  to  say  : — 

“In  my  judgment,  the  picture  which  these 
accounts  give  of  the  opium  smokers  is  overdrawn 
and  misleading.  The  statement  that  in  Bombay 
houses  children  smoke,  is  supported  by  so  much 
precision  and  detail  as  to  make  it  difficult  to  suppose 
the  writer  was  mistaken.  At  the  same  time,  cases 
of  allowing  children  to  smoke  must  be  extremely 
rare.  I have  never  seen  a child  smoking,  or  who 
had  smoked,  or  who  was  intended  to  smoke.  I have 
never  seen  a child  in  a smoking  house,  except  the 
child  of  one  of  the  shopmen,  who  professed  to  be, 
and  was,  I believe,  aghast  at  the  idea  of  allowing  his 
child  to  smoke.  I have  not  heard,  either  from  in- 
spectors or  smokers,  of  the  case  of  a child  being 
allowed  to  smoke ; on  the  contrary,  after  special 
inquiry,  the  Chief  Inspector  assures  me  that  such 
cases  are  unknown.  As  to  the  men  smokers,  and 
the  effect  of  smoking  on  their  character,  appearance, 
and  health,  the  descriptions  under  review  seems  to 
me  misleading.  I have  no  fault  to  find  with  the 
general  description  of  a Bombay  chandul  house, 
given  at  page  9 of  the  reprint : — ‘ A dirty,  dilapi- 
dated, nondescript  shop,  with  its  shutters  up 

Raised  platforms,  with  some  hundred  recumbent  and 
semi-recumbent  figures,  all  men,  except  three  women 

and  a few  lads Groups  of  smokers,  some 

half  lying,  half  sitting,  others  curled  up,  or  reclining 
at  full  length.’  Except  that,  so  far  as  I have  seen  or 
can  learn,  no  youths  under  18  attend  these  smoking- 
houses,  this  description  seems  to  me  accurate.  The 
Poonah  description  is  also  moderate  : — ‘ A low- 
roofed  room,  with  25  to  30  persons,  in  groups  of  five 
or  six  round  each  lamp,  most  of  them  intent  on 
their  pipes,  a few  in  a semi  - conscious  state.’ 
On  the  other  hand,  I have  seen  nothing  to  justify  the 
following  passages  : — ‘ Human  swine  of  both  sexes 
....  most  immodest  attitudes  ....  handsome 
young  women  sprawling  on  the  senseless  bodies  of 
men.’  Such  sights,  I believe,  are  not  to  found  in 
Bombay  smoking  houses.  In  a room  of  40  or  50 
smokers  all  but  three  or  four  are  awake.  The  bulk  of 
them  have  done  a hard  day’s  work.  They  are  tired 
and  indolent.  In  opium-smoking  houses  assaults  or 
acts  of  violence  are  almost  unknown.  Of  the  smokers 


very  few  are  unable  to  answer  questions  clearly  and 
readily.  Even  those  asleep  awake  when  lightly 
shaken.  Even  when  suddenly  aroused  they  can  at 
once  tell  their  name  and  calling.  ‘ If  you  had  to  go 
out  now  and  work,  could  you  go  ? ’ Almost  always 
the  answer  is  ‘ Yes,  we  could  ’ Again,  as  to  the 
effect  of  opium  smoking  on  character.  It  is  true  a 
share  of  the  smokers  are  beggars,  and  a share  of  them 
are  bad  characters.  It  is  true  the  houses  are  watched 
by  the  police,  for  thieves  meet  in  them  and  scheme 
crimes.  Still,  are  all  or  nearly  all  the  smokers  ne’er- 
do-wells?  Not  nearly  all.  So  far  as  I have  seen,  a 
Bombay  opium-smoking  house  is  much  like  Dr. 
Morison’s  description  of  a Bengal  smoking  house  : — 
Almost  all  the  smokers  are  of  the  labouring  classes, 
tailors,  day  labourers,  and  one  or  two  shopkeepers.* 
So  far  as  I could  judge  by  questioning  the  smokers 
in  Bombay  smoking  houses,  about  two-thirds  are 
regular  working  craftsmen  and  labourers.  I asked 
the  Assistant  Collector  to  frame  a separate  estimate. 
His  estimate  was: — ‘At  the  fewest  70  per  cent, 
regular  craftsmen  and  labourers  ; at  the  most  20  per 
cent,  beggars,  and  10  per  cent,  bad  characters.’  I 
made  a further  personal  test  in  three  houses  taken  at 
random.  The  result  was:— In  one  house  of  11 
smokers  all  were  craftsmen  in  regular  work;  in  a 
second  house  of  25  smokers  all  were  craftsmen  in 
work  ; in  a third  house  of  47  smokers  one  was  a 
woman,  9 were  beggars,  the  rest  were  craftsmen  and 
labourers.  I have  made  the  chief  inspector  take  a 
similar  test  in  14  more  houses.  The  result  is,  of  227 
smokers  188  are  workers,  38  are  beggars,  and  one  is 
a thief.  It  is  probable  that  some  among  the  workers 
are  bad  characters.  Still  care  was  taken  to  ascertain 
that  in  most  cases  the  smokers  are  actually  employed 
on  the  work  they  named.  The  estimate  that  two- 
thirds  of  the  whole  smokers  are  able  to  do  and  do 
regular  work  as  labourers,  weavers,  embroiderers, 
sailors,  drivers,  cartmen,  blacksmiths,  mill  hands, 
fitters,  barbers,  and  also  as  small  traders  and  shop- 
keepers, sellers  of  firewood,  fish,  tea,  coffee,  tobacco, 
and  cloth  seems  well  within  the  mark. 

“ Similarly,  as  regards  the  effect  of  the  smoking  on 
the  health  and  the  appearance  of  the  smokers,  the 
descriptions  seem  to  me  overdrawn  and  misleading. 
‘ Of  horrible  destructions  of  God's  image  more 
terrible  than  delirium  tremens,  idiocy,  or  lunacy,’  I 
have  seen  none.  Of  the  starved  and  emaciated 
shrivelled  warnings  I have  seen  surprisingly  few.  The 
bulk  of  the  men,  I should  say  over  two-thirds,  though 
smokers  of  8,  12,  20,  and  in  one  case  of  40  years’ 
standing,  were  in  body  and  face  to  look  at  well 
nourished  and  healthy.  To  many  of  them  I,  in 
surprise,  asked  the  question  which  Dr.  Morison  asked 
in  Bengal : — You  have  smoked  four  or  five  years  and 
are  stout  and  strong.  How  is  this  ? The  explana- 
tion in  Bombay  is  the  same  as  the  explanation  in 
Bengal : — Smoking  does  not  injure  those  who  are 
well  fed  as  it  injured  the  starving.  On  the  point  of 
appearance  and  harm  to  health  I checked  my  first 
impression  by  my  assistant’s  experience.  His  answer 
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was : — ‘ Almost  none,  except  the  old  and  the  beggars, 
not  more  than  10  per  cent,  in  all  are  emaciated.’ 
made  a personal  test  in  three  houses.  In  one  of  11 
smokers  all  seemed  healthy  and  well  nourished  ; in  a 
second  of  25  smokers,  one  old  man  was  emaciated  ; 
in  a third  of  4 7,  though  the  beggars  looked  dissipated, 
none  were  notably  withered  or  broken.  In  the  14 
houses  specially  tested  by  the  chief  inspector,  10 
were  found  emaciated  or  slightly  withered.  In 
almost  every  case  the  emaciated  and  withered  were 
over  50  years  of  age.  So  far  as  I can  judge,  the 
assistant  collector’s  estimate  is  correct,  that,  except 
some  of  the  old  and  some  beggars,  very  few  opium 
smokers  are  notably  withered  or  emaciated.” 

The  whole  of  Mr.  Campbell’s  report  deserves 
attentive  perusal. 

The  last  report  I shall  quote  is  that  of  the 
Commissioner  in  Sind.  He  says  : — 

“ The  society  assumes  that  the  consumption  of 
opium,  even  in  a moderate  degree,  is  detrimental 
to  man  both  physically  and  mentally.  It  is  far  from 
certain,  however,  that  this  assumption  is  correct, 
and  we  have  the  evidence  afforded  by  whole  tribes 
who  have  habitually,  from  generation  to  generation, 
taken  opium.  As  instances  may  be  taken  the 
Rajputs  and  Bhils.  Their  energy,  endurance,  and 
bravery  cannot  be  said  to  have  been  affected  by  their 
addiction  to  opium.  Throughout  the  country  one 
meets  with  people  who  take  opium  in  moderation, 
and  for  much  the  same  purpose  and  with  much  the 
same  result  as  the  English  gentleman  of  the  present 
day  takes  his  wine.” 

Such  is  the  evidence  of  persons  who  are 
in  the  best  position  to  know  the  facts.  I 
could  add  much  more  to  the  same  effect.  It 
completely  establishes  the  contention  that  it  is 
the  abuse  and  not  the  use  of  opium  which 
is  harmful,  that  the  moderate  use  is  the  rule, 
and  that  excess  is  the  exception. 

1 now  come  to  the  proposals  of  the  “ Society 
for  the  Suppression  of  the  Opium  Trade,”  as 
to  the  actual  practical  steps  to  be  taken  to 
arrive  at  their  object.  I find  them  in  a 
pamphlet  published  by  the  Secretary  of  that 
ociety  in  1890.  The  first  two  and  the  fourth 
are  thus  stated  : — 

1 . That  the  Bengal  system  of  licensing  the 
growth  of  the  poppy  and  of  manfacturing 
opium  be  at  once  stopped,  except  so  far  as 
may  be  needful  for  legitimate  medical  use. 

2.  That  the  necessary  measures  be  at  once 
taken,  by  raising  the  tax  or  otherwise,  to  pre- 
vent any  extension  of  the  cultivation  of  the 
poppy  in  Malwa,  so  as  to  compensate  for  the 
diminution  of  the  supply  from  Bengal. 

4.  That  the  retail  sale  of  opium  throughout 
India  be  limited  by  measures  having  the  same 
object  as  the  provisions  of  the  Pharmacy  Act 


in  Great  Britain,  namely,  to  restrict  the  sale 
to  that  which  is  required  for  medical  use 
alone. 

It  will  be  observed  that  nothing  is  said  of 
the  poppy  cultivation  in  the  Punjab  ; perhaps 
the  society  are  not  aware  of  its  existence.  I 
assume  that  they  would  propose  to  stop- 
that  also.  Otherwise  smuggling  from  that 
province  would  assume  enormous  dimensions. 
Then,  I would  ask,  what  is  meant  by  “ legiti- 
mate medical  use  ? ” When  we  find  whole 
tribes  of  people,  living  in  malarious  and  fever- 
stricken  tracts,  using  the  opium  daily  as  a 
prophylactic,  is  that  a legitimate  medical  use  ? 
Or  is  it  intended  that  no  one  shall  be  per- 
mitted to  purchase  opium  except  under  the 
written  authority  of  a duly  certificated  member 
of  the  medical  profession  ? How  many  of  the 
opium  consumers  in  India  are  within  reach  of 
an  English  doctor?  Could  you  trust  the 
native  Baids  Hakims,  and  Pansaris,  the 
doctors  and  druggists  of  the  country,  with 
this  power  ? Anybody  with  any  knowledge  of 
India  would  laugh  at  such  an  idea.  How 
then  are  you  to  meet  this  great  practical 
difficulty  ? 

It  may  be  possible  in  British  territory,  by 
the  exercise  of  despotic  power,  to  prevent  the 
poppy  being  grown,  but  what  are  “the  neces- 
sary measures”  so  vaguely  suggested  for 
preventing  its  extension  in  the  native  States  ? 
Every  tyro  in  Excise  or  Customs  administration 
knows  that  the  power  to  raise  duties  on  an 
article  in  large  demand  is  limited  by  the  means 
of  preventing  its  illicit  production  and  sale* 
and  that  if  you  increase  the  profits  of  smug- 
gling, you  will  proportionately  have  to  increase 
your  preventive  measures.  Unless  British 
officers  and  establishments  were  appointed  to> 
overrun  the  native  States,  and  to  interfere  with 
the  agricultural  operations  of  the  people,  the 
cessation  of  the  growth  of  the  poppy  in  British 
territory  would  infallibly  lead  to  an  enormous 
extension  of  the  cultivation  in  native  States.. 
The  export  thence  of  opium  could  only  be  pre- 
vented by  Customs  barriers  and  patrols  round 
Rajputana  and  Central  India,  involving  a line 
between  2,000  and  3,000  miles  in  length,  and 
heavy  expenditure  on  the  establishments.  How 
would  the  native  States  concerned  regard  such 
measures  ? I have  no  hesitation  in  saying 
that  the  discontent  occasioned  not  only  in 
those  States,  but  amongst  our  own  people,  in- 
cluding the  Sikhs — from  whom  the  flower  of  our 
native  army  is  recruited — would  constitute  a 
very  serious  political  danger. 

I was  myself  in  charge  of  a Customs’  line, 
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2,500  miles  in  length,  the  greater  part  of 
which  was  maintained  to  keep  salt  produced 
in  native  States  from  entering  British  territory 
without  the  payment  of  a heavy  duty.  I am  well 
acquainted  with  the  evils  of  that  barbarous 
system,  the  destruction  of  which  I was  one  of 
the  first  to  advocate,  and  spared  no  efforts  to 
accomplish.  It  was  achieved  by  entering  into 
treaties  with  the  States  possessing  salt  sources, 
under  which  British  establishments  are  per- 
mitted to  supervise  their  salt  works,  and  tax 
the  produce  before  it  leaves  them.  But  this 
could  be  accomplished  only  by  paying  the 
States  concerned  compensation,  in  the  shape 
of  lump  sums  of  money  and  annual  assign- 
ments, which  are  met  from  the  taxation  of  the 
salt  consumed  by  their  people.  But  how  are 
you  to  conciliate  the  native  States  for  inter- 
ference in  their  poppy  cultivation  ? Will  the 
people  of  India,  or  the  people  of  this  country, 
submit  to  be  taxed  in  order  to  compensate 
these  native  States,  and  to  reconcile  their 
rulers  to  an  army  of  British  preventive  officers 
scattered  over  their  territories  ? And  if  you 
reconcile  the  rulers  by  paying  them,  how  are 
you  to  conciliate  their  people,  who  have  been 
accustomed  for  centuries  to  the  unrestricted 
use  of  opium  ? Without  such  preventive 
measures  British  India  will  be  supplied  with 
the  Malwa  drug,  which,  from  its  great  value 
in  a small  bulk,  is  comparatively  easy  to 
smuggle.  And  these  preventive  measures 
must  be  of  the  strictest  kind,  involving  the 
searching  of  the  persons  and  goods  of  all 
travellers,  and  domiciliary  visits,  to  detect  the 
carriage,  and  prevent  the  storing  of  the  drug. 

I now  come  to  the  third  proposal  of  the 
Society  for  the  Suppression  of  the  Opium 
Trade.  It  is  as  follows  : — 

3.  That  the  Chinese  Government  be  ap- 
proached with  proposals  for  diminishing  the 
export  of  Malwa  opium,  simultaneously  with 
the  suppression  of  the  growth  cf  the  poppy 
throughout  China. 

I do  not  wish  to  use  disrespectful  language, 
but  I can  hardly  speak  of  such  a proposal 
with  gravity.  The  Chinese  Government,  who 
have  for  centuries  lulminated  futile  edicts, 
threatening  the  heaviest  pains  and  penalties 
against  the  growth  of  the  poppy  and  the  use 
of  opium,  but  whose  officials  have  never  had 
the  will  or  the  power  to  enforce  them,  and  who 
are  known  to  connive  at  the  open  and  uncon- 
cealed infringement  of  the  law,  are  to  be 
“ approached  ” by  the  British  Government, 
with  this  request : — “ Now  that  we  are  doing 
our  best  to  deprive  you  of  Indian  opium,  which 


your  people  for  centuries  have  demanded  on 
account  of  its  superior  quality  ; now  that  we 
have,  by  our  restrictive  measures,  encouraged 
the  growth  of  the  poppy  in  China,  and  the 
home  production  of  an  inferior  article,  to  such 
an  extent  that  whole  provinces  are  covered 
with  its  cultivation  ; now  that  we  are  mulct- 
ing your  import  customs  revenue  of  about 
£2, 000,000  sterling  a year  : will  you  be  good 
enough  at  once  to  stop  the  cultivation  in 
China,  and  deprive  your  people  of  an  article 
which  we  believe  to  be  an  unmitigated  evil  ; 
although  there  is  a large  body  of  Englishmen, 
who,  from  personal  experience,  have  testified 
that  it  is  harmless  to  the  great  mass,  who  are 
moderate  consumers  ? ” How  would  such  a 
request  be  met  ? If  the  solemn  and  self- 
possessed  Chinaman  has  any  sense  of  humour, 
by  inextinguishable  laughter. 

But  why  should  our  philanthropy  stop  here  ? 
I read  a statement  a short  time  ago  in  a paper 
called  the  Foochow  Echo , to  the  effect  that 
some  of  the  Chinese  are  planting  poppy  in  the 
place  of  tea.  If  they  meet  with  success,  it  is 
said  others  will  follow  their  example  and  give 
up  tea  altogether.  It  is  the  competition  of 
Indian  tea  in  the  markets  of  Enrope  which  has 
lowered  the  profits  on  China  tea.  Let  us  trust 
that  India  will  not  be  asked  by  the  Anti-Opium 
Society  to  give  up  producing  tea,  in  order  to 
prevent  the  Chinese  turning  their  tea  gardens 
into  poppy  fields.  And  what  of  the  hypocrisy 
of  a people  who  not  only  derive  nearly  half  of 
their  public  revenue  from  the  consumption  of 
alcohol  and  tobacco,  but  support  from  this 
consumption  an  enormous  commercial  industry 
of  brewers,  distillers,  hop  and  barley  growers, 
merchants,  importers,  agents,  and  vendors, 
what  of  their  hypocrisy  in  asking  India  and 
China  to  forego  the  profit  derived  from  the 
opium  trade  ? 

I am  aware  that  many  of  the  opponents  of 
opium  would  also  prohit  the  use  of  alcoholic 
drinks  in  the  United  Kingdom,  but  before  “ ap- 
proaching ’ ’ China,  let  the  people  of  this  country 
set  the  example,  and  make  the  liquor  traffic, 
except  for  purely  medicinal  purposes,  illegal ; 
let  them  forbid  by  law  the  cultivation  of  the 
hop  plant,  and  the  growth  of  barley  for  distilla- 
tion or  malting  ; let  them  forbid  the  import  of 
wine  and  spirits  from  the  Continent  of  Europe 
and  elsewhere,  and  then  they  will  be  in  a. 
position  to  “approach”  China  with  a prayer 
for  the  destruction  of  the  poppy  cultivation 
and  the  trade  in  opium . 

It  has  been  suggested  that  if  the  culture  of 
poppy  were  prohibited  other  crops  would  take 
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its  place  and  thus  supply  a great  part  of  the 
loss.  But  would  the  farmers  of  Kent  be 
satisfied  if  the  temperance  party  were  to  say  to 
them,  “We  will  pass  a law  to  prohibit  your 
cultivating  hops.  You  can,  however,  grow 
potatoes  or  gooseberries  instead  ? ” 

It  is  true  that  a more  moderate  party  in  this 
country  does  not  go  the  length  of  prohibiting 
the  cultivation  of  the  poppy  and  the  manufac- 
ture of  opium  in  Bengal.  They  are  shocked 
at  the  direct  management  by  the  Government 
of  these  industries.  No  question  has  been 
more,  fully  discussed  in  India  than  this,  there 
are  volumes  of  correspondence  relating  to  it, 
but  the  upshot  of  all  these  discussions  has 
invariably  been  the  recognition  of  the  fact 
that,  under  any  other  system,  the  cultivation 
could  not  be  so  well  restricted,  that  smuggling 
would  be  more  rife,  that  the  cultivators  would 
be  brought  under  influences  of  speculators  f 
from  which  they  are  at  present  guarded,  and 
that  whatever  evils  now  exist  would  be  largely 
increased.  The  Society  for  the  Suppression 
of  the  Opium  Trade  recognise  this,  and  in  the 
pamphlet  I have  quoted,  declare  that  the 
proposal  is  entirely  inadequate,  and  that  their 
demand  is  nothing  short  of  absolute  prohibi- 
tion. 

India  has  had  the  advantage  of  drawing 
from  England,  for  more  than  100  years,  a 
number  of  upright,  honest,  and  able  admini- 
strators. It  is  remarkable  that  there  is  not 
a single  instance  of  an  Englishman  who  has 
been  directly  responsible  for  the  well-being  of 
India,  and  who  has  had  an  important  voice  in 
its  administration,  who  has  ever  suggested  the 
prohibition  of  the  cultivation  of  the  poppy. 
That  has  been  left  for  a party  of  irresponsible 
persons  in  this  country,  whose  want  of  know- 
ledge is  patent  to  everyone  who  has  studied 
the  question  on  the  spot. 

I will  give  one  recent  and  striking  instance. 
There  is  internal  evidence  that  no  one  who 
joined  in  the  memorial  of  the  Society  for 
the  Suppression  of  the  Opium  Trade,  of  the 
30th  July,  1890,  which  is  published  in  the 
recent  Blue  - book  on  the  consumption  of 
opium  in  India,  had  the  most  elementary 
knowledge  of  India,  or,  if  there  were  such 
a person,  he  could  not  have  read  the  memorial. 
In  it  Lucknow  is  described  as  being  in  the 
Punjab,  and  Lahore  as  being  in  the  North- 
Western  Provinces ! This  blunder  is  as 
stupendous  as  would  be  that  of  persons 
memorialising  for  the  suppression  of  alcohol 
in  Europe,  who  should  place  Paris  in  Scotland 
and  Dublin  in  Holland. 


There  have  just  come  into  my  hands  two 
articles  from  native  newspapers,  published,  one 
in  Calcutta,  the  other  in  Bombay.  The  Calcutta 
paper  is  called  Bangavasi.  It  has  the  largest 
circulation  of  any  of  the  Bengal  papers,  being 
about  20,000.  The  following  is  a translation 
of  an  article  which  appeared  in  that  paper  on 
the  30th  January  last : — 

“ What  harm  does  Government’s  opium  business 
do  to  us  ? Does  Government  press  us  to  eat  the 
drug  ? Or  is  it  that  the  sight  of  an  opium  shop 
creates  such  a craving  for  the  article  that  one  cannot 
help  eating  it  ? Now,  the  opium  shops,  as  such, 
possess  no  attractions  for  the  people,  their  existence 
merely  making  it  easy  for  habitual  opium  eaters  to 
buy  it  for  their  use.  We  believe  that  most  of  those 
who  use  opium  suffer  from  some  disease,  and  use  it 
medicinally.  Opium  is  a medicine  in  gout  and  in  all 
diseases  of  the  bowels  and  kidneys.  That  opium 
used  in  old  age  prolongs  life  is  also  a common  belief. 
For  all  these  reasons  many  people  use  the  drug  in 
large  or  small  doses,  and  gradually  become  confirmed 
opium-eaters.  It  is  not  the  sight  or  appearance  of 
the  opium  shops,  which  by  the  way  is  the  most 
revolting  possible,  that  attracts  men  thereto.  Nor  is 
it  the  case  that  men  eat  opium  for  the  purpose  of 
showing  their  loyalty  to  Government,  which  trades  in 
that  article.  Nor,  again,  do  people  go  to  the  opium 
shops  from  the  consideration  that  by  buying  opium 
they  would  help  to  rescue  Government  from  its 
financial  embarrassment.  Habitual  opium  eaters  can 
do  without  their  daily  bread  rather  than  forego  their 
regulation  dose  of  the  drug.  Again  opium  is  largely 
used  as  a medicine  in  all  systems  of  the  medical  treat- 
ment— allopathic,  homoepathic,  ayurvedik.  People 
resort  to  the  opium  shops  for  all  these  purposes,  and 
not  a man  is  attracted  to  them  by  their  mere  appear- 
ance, as  is  the  case  with  liquor  shops.  An  opium 
shop  has  nothing  of  the  wine  shop’s  attractive  glitter 
of  glass  and  beauty  of  label.  Nor  does  a dose  of 
opium  produce  that  exhilaration  of  spirits  which 
makes  the  wine-bibber  sing  and  dance  in  joy.  What 
attractions  then  does  an  opium  shop  possess  for  the 
public  ? We  do  not  really  see  that  an  opium  shop 
licensed  by  Government  can  hold  out  any  temptations 
to  men.  Its  appearance  is  rather  calculated  to  repel 
men  from  it.  If  it  had  been  otherwise,  if  the  mere 
sight  of  an  opium  shop  had  been  enough  to  attract 
customers,  we  would  have  freely  condemned  the 
opium  business  of  the  Government. 

“A  person  under  the  influence  of  opium  does  not 
become  querulous  or  boisterous.  Nor  does  a habitual 
opium  eater  bring  beggary  and  destitution  upon 
himself  and  family,  and  die  an  untimely  death.  The 
number  of  untimely  deaths  among  opium  eaters  is 
very  few.  If  it  had  been  otherwise,  we  should  have 
been  the  first  to  condemn  the  opium  trade,  and  ask 
Government  to  discontinue  the  sinful  business. 

“ It  is  true  that  opium  is  used  for  committing 
suicide.  But  those  that  ■will  commit  suicide  will 
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commit  it  even  if  they  do  not  get  opium  for  the  pur- 
pose. Government  does  not  trade  in  arsenic  or  ropes, 
and  yet  many  people  put  an  end  to  their  lives  by 
swallowing  the  former  or  drawing  the  latter  round 
their  necks.  If  Government  discontinues  its  opium 
business,  others  will  take  it  up,  and  there  will  still  be 
cases  of  suicide  from  opium-poisoning.  We  are, 
therefore,  really  unable  to  understand  what  harm  is 
done  by  the  Government’s  trade  in  raw  opium. 

“ These  remarks  apply  in  some  measure  to  the 
different  preparations  of  opium,  and  particularly  to 
guli.  The  guli  shops  present  a most  repulsive  ap- 
pearance. As  it  is,  however,  desirable  on  various 
grounds  that  such  shops  should  cease  to  exist,  the 
writer  would  not  object  to  Government’s  directing 
their  abolition. 

“What  good  will  the  changes  now  proposed  to 
be  made  in  connection  with  Government’s  opium 
business  do  to  the  country  ? And  is  it  possible  to  do 
the  amount  of  good  that  is  expected  ? We  do  not  see 
that  the  Government’s  opium  business  does  any  harm 
to  anybody.  Opium  cultivation  will  not  cease  even 
if  Government  gives  up  the  business.  Nor  is  it 
desired  that  that  cultivation  should  cease.  Now, 
suppose  Government  gives  up  the  business,  and 
somebody  finds  himself  at  liberty  to  grow  and  sell 
and  purchase  opium.  Suppose  the  opium  shops, 
flourishing  as  before,  with  this  difference  only,  that 
the  signboards  put  up  in  front  of  the  shops  no  longer 
contain  the  words  ‘ By  order  of  Government.’  The 
accounts  are  made  up,  and  they  disclose  a large 
deficit  in  the  finances.  Government,  however,  must 
meet  its  regular  expenditure,  and  that  means  that 
the  people  must  raise  the  money  from  other  sources. 
It  is  thus  clear  that  the  people  will  gain  nothing  by 
the  abolition  of  the  Government’s  trade  in  opium.” 

The  Bombay  Samachar , a Guzerati  paper, 
which  has  the  largest  daily  circulation  in 
Bombay,  has  the  following  article  on  the  19th 
February  last  : — 

“The  opium  agitators  in  England  seem  to  be 
insensible  to  the  great  pecuniary  loss  that  would  be 
inflicted  on  the  people  of  India  by  a prohibition 
against  the  production  of  opium  in  India  and  its  ex- 
port to  China.  To  the  ranks  of  the  opium  agitators 
in  England  an  addition  has  now  been  made  in  the 
person  of  Miss  Sundrabai  Powar,  an  Indian  lady. 
In  an  address  recently  delivered  by  her  at  Sheffield, 
Miss  Powar  asserted  that  the  use  of  opium  had 
created  great  mischief  in  India,  and  that  as  she  could 
not  quietly  bear  this  sight  she  had  gone  to  England 
to  plead  for  the  abolition  of  the  opium  monopoly. 
It  is  not  known  in  Bombay  who  Miss  Powar  is,  and 
what  she  did  while  she  was  in  India  to  stop  the 
alleged  evil  effects  of  the  consumption  of  this  drug. 
Miss  Powar  accuses  the  Government  of  India  of 
having  encouraged  the  opium  trade  in  the  interests 
revenue,  but  no  mischief  whatever,  we  assert,  has 
been  created  in  India  by  the  consumption  of  opium. 
On  the  other  hand,  considerable  evil  has  been  caused 


by  a free  use  of  country  and  Europe  spirits,  particu- 
larly among  the  educated  persons,  and  the  Govern- 
ment of  India  is  very  particular  about  increasing  its 
revenue  from  this  source.  Miss  Powar  ought  to  bear 
in  mind  that  there  is  more  need  for  checking  the 
consumption  of  spirituous  drinks  than  the  use  of 
opium.” 

Mr.  Samuel  Laing,  when  Finance  Minister 
of  India  in  i86j,  made  the  following  re- 
marks : — 

“This  much  seems  certain  in  speculating  on  the 
probable  continuance  of  a demand  for  opium  in 
China.  Every  civilised  or  semi-civilised  race  of  man- 
kind seems  to  affect  some  peculiar  form  of  nervous 
stimulant,  and  as  the  natives  of  Northern  Europe 
take  to  alcohol,  so  the  Chinese  take  to  opium. 
Possibly,  in  each  case,  the  craving  is  for  something 
to  supply  an  innate  want.  The  Englishman,  the 
Dane,  the  German,  and  the  Russian  resort  to  that 
the  specific  effect  of  which  is  to  raise  the 
spirits  and  produce  temporary  exhilaration.  The 
Chinese,  whose  greatest  deficiency,  as  shown 
by  the  whole  history,  religion,  and  literature  of 
the  race,  is  in  the  imaginative  faculties,  resorts  to 
that  which  stimulates  the  imagination,  and  makes 
his  sluggish  brain  see  visions  and  dream  dreams.  Be 
this  as  it  may,  the  fact  is  certain  that,  under  all 
circumstances  and  in  all  climates,  as  the  Englishman 
is  a drinker  of  beer,  so  is  the  Chinaman  a smoker  of 
opium.  We  have,  at  the  bottom  of  our  opium 
revenue,  one  of  the  great  natural  instincts  of  a large 
population,  upon  which  English  Chancellors  of  the 
Exchequer  confidently  rely  for  half  their  revenue.” 

I have  not  dealt  with  the  comparative  physio- 
logical effects  produced  by  the  use  of  alcohol 
and  opium,  and  other  drugs  ; but  I hope  some 
of  the  more  scientific  gentlemen  here  this 
evening  will  speak  on  this  point.  From  all  I 
have  learnt  on  the  subject,  I believe  that  tfcr‘ 
excess  of  the  use  of  alcohol  is  far  more  destruc- 
tive to  the  human  frame  than  that  of  opium, 
for  one  attacks  the  tissues  and  the  other  pro- 
duces only  functional  derangement.  If  the 
people  of  India  are  deprived  of  opium,  the  con- 
sumers of  it  will  infallibly  have  recourse  to 
alcohol  or  to  hemp,  which  grows  wild  in  many 
parts  of  the  country,  and  the  effects  of  which 
are,  when  taken  in  excess,  maddening. 

Indeed  much  of  the  evil  character  which  is 
given  to  opium  is  due  to  its  being  frequently 
adulterated  with  or  used  with  hemp.  The 
hashish,  from  which  the  English  word 
“assassin”  is  derived,  and  the  bang , which 
is  notoriously  the  stimulant  used  by  fanatics 
in  India  when  intent  on  reckless  slaughter, 
are  nothing  but  hemp.  It  would  be  beyond 
the  power  even  of  Parliament  to  eradicate 
hemp  from  India. 

C 
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From  the  mass  of  evidence  to  be  found  in 
the  writings  of  members  of  the  medical  profes- 
sion who  have  acquired  their  experience 
amongst  the  people  who  use  opium  as  a stimu- 
lant, I will  quote  a few  passages. 

Dr.  W.  B.  O’Shaugnessy,  in  the  “Bengal 
Dispensatory,”  1841,  writes  : — 

“The  longevity  of  opium-eaters  is,  in  many  parts 
of  the  East,  of  proverbial  notoriety.  . . . When  the 
habit  is  but  moderately  followed,  it  appears  to  occa- 
sion no  greater  evil  than  the  proportionate  indulgence 
in  wine  or  other  spirituous  liquors.” 

Dr.  D.  McPherson,  in  his  book  on  “The 
War  in  China,”  1843,  has  the  following 
passage : — 

“From  the  earliest  periods  in  every  nation,  and 
among  every  people,  we  find  some  description  of 
stimulus  in  common  use  among  them  ; and  were  we 
to  be  led  away  by  the  popular  opinion  that  the 
habitual  use  of  opium  injures  the  health  and  shortens 
life,  we  should  expect  to  find  the  Chinese  a shrivelled, 
and  emaciated,  and  idiotic  race.  On  the  contrary, 
although  the  habit  of  opium  smoking  is  universal 
amongst  the  rich  and  poor,  we  find  them  to  be  a 
powerful,  muscular,  and  athletic  people,  and  the 
lower  orders  more  intelligent  and  far  superior  in 
mental  acquirements  to  those  of  corresponding  rank 
in  our  own  country.  The  Chinese  themselves  affirm 
that  the  use  of  the  drug  acts  as  a preventive  against 
disease,  and,  in  this  opinion,  when  smoked  in  modera- 
tion, I am  inclined  in  part  to  agree  with  them.  The 
particles,  by  their  direct  and  topical  influence  on  the 
nerves  of  the  lungs,  which  carry  the  impressions  they 
receive  to  the  heart,  brain,  and  spinal  cord,  and  through 
them  to  all  parts  of  the  body,  may  thus,  to  a certain 
extent,  guard  the  system  against  disease,  and,  by  its 
tonic  influence,  strengthen  the  several  organs.  This 
opinion  gains  strength,  when  we  call  to  mind  that  a 
peculiar  active  principle  in  opium — the  narcotine — 
has  of  late  been  employed,  with  considerable  success, 
in  Bengal,  as  a substitute  for  quinine.  It  may  also  be 
mentioned  that,  at  the  time  fevers  prevailed  so  ex- 
tensively among  our  troops  at  Hong-Kong,  but  com- 
paratively few  of  the  Chinese  suffered,  though  exposed 
throughout  to  the  same  exciting  causes.” 

Dr.  Cornish,  Sanitary  Commissioner  for 
Madras,  drew  the  attention  of  the  Government 
to  the  great  consumption  of  opium  in  the 
'Vodavery  district.  An  investigation  was 
ordered,  and  the  officer  who  reported  on  it,  in 
1874,  came  to  the  following  conclusion  : — 

“ I believe  that  the  extensive  use  of  opium  in  this 
district  is  due  to  the  extensive  prevalence  of  fever, 
and  that  if  fever  could  be  checked,  so  would  the  use 
of  the  drug.  Conversely,  I think  it  unadvisable  to 
attempt  arbitrarily  to  stop  its  consumption  at 

resent.” 


Dr.  Vincent  Richards,  who  was  in  medical 
charge  of  Balasor,  in  Orissa,  where  opium- 
eating is  very  common,  made  very  careful 
inquiries  into  the  matter,  and  collected  elabo- 
rate statistics  connected  with  it.  He  wrote,  in 
1877 

“I  estimated  that  about  one  in  every  twelve  or 
fourteen  of  the  adult  population  used  the  drug, 
and  I believe  the  habit  is  somewhat  increasing. 
The  greatly  increased  consumption  of  the  drug  dates 
from  the  famine  year  1866,  when  it  was,  if  I 
remember  rightly,  nearly  trebled  ; since  when  it  has, 

I believe,  pretty  steadily  increased.  This  is  not  the 
result  of  a growing  abuse  of  the  drug  by  individual 
consumers,  but  of  a more  extended  use  of  it  amongst 
the  general  population.  There  can  be  no  doubt  that 
opium- eating  was  greatly  resorted  to  in  the  famine 
year,  because  it  mitigated  the  sufferings  arising  from 
hunger  and  sickness,  and  enabled  the  poor  people  to 

live  on  less  food Opium-eating — at  any  rate  at 

Balasor — does  not  conduce  to  either  crime  or  insanity, 
since  the  inhabitants  are  a particularly  law-abiding  race, 
and  the  insanes  are  only  *0069  per  cent,  of  the  popula- 
tion  The  general  conclusions  I arrive  at  are — 

1st,  that  opium  is  taken  habitually  by  about  2 to  10 
per  cent,  of  the  adult  population  of  Balasor,  and  that 
the  average  daily  allowance  for  a man  is  7 grains,  and 
for  a woman  5 grains ; 2nd,  that  moderation  is  the 
rule;  3rd,  that  moderate  doses  include  from  2 to  16 
grains  p>er  diem , according  to  circumstances ; 4th, 
that  opium -eating  is  much  more  common  in  un- 
healthy localities  than  in  healthy  ones,  even  though 
they  are  situated  in  the  same  district ; 5th,  that  the 
drug  may  be,  and  is  sometimes,  taken  in  very  large 
doses — 30  grains  and  upwards — without  producing 
any  very  serious  ill-effect,  much  depending  on  the  con- 
stitution of  the  individual,  and  his  habituation  to  its 
use ; 6th,  that  whatever  the  effects  of  the  excessive 
use  of  the  drug  may  be,  when  taken  in  moderation  it  is 
positively  beneficial,  where  such  diseases  as  fever, 
elephantiasis,  rheumatism,  &c.,  are  prevalent,  and 
when  food  is  scarce ; 7th,  that  the  effects  of  even 
the  excessive  use  of  opium  are  harmless,  both  to  the 
individual  and  to  society,  compared  with  those  of  the 
excessive  use  of  alcohol.” 

The  views  of  Sir  William  J.  Moore,  who  had 
an  extended  experience  in  Rajputana,  and  was 
afterwards  Surgeon-General  with  the  Govern- 
ment of  Bombay,  are  well  known,  and  I hope 
that  he  will  again  state  them  on  this  occasion. 
They  fully  accord  with  those  I have  already 
quoted.  There  are  literally  volumes  of  evidence 
of  a similar  character. 

We  have,  then,  a great  consensus  of  opinion 
arrived  at  by  a number  of  independent  persons 
of  high  character  and  reputation ; gentlemen 
of  ability  and  integrity,  who  have  attained  to 
responsible  positions,  in  which  they  have  had 
the  best  opportunities  of  ascertaining  the  truth ; 
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whose  duty  it  has  been  to  state  the  truth  ; and 
who  have  had  no  personal  interest  in  pervert- 
ing- it.  They  deliberately  declare  that  the 
daily  use  of  opium  in  moderation  is  not  only 
harmless,  but  of  positive  benefit,  and  frequently 
■even  a necessity  of  life  ; that  this  moderate 
■use  is  the  rule,  and  that  excess  is  the  excep- 
tion. On  the  other  hand,  we  are  told  by  a 
society,  chiefly  consisting  of  Englishmen  who 
have  no  personal  knowledge  of  the  facts,  that 
all  this  evidence  goes  for  nothing,  and  that 
the  use  of  opium,  except  for  strictly  medicinal 
purposes,  is  an  unmitigated  evil,  and  ruins 
every  one  who  habitually  has  resort  to  it.  If 
we  accept  this  view,  which  differentiates  opium 
from  every  other  stimulant  used  by  great 
masses  of  people,  we  must  believe  that  all 
those  experienced  persons  who  have  testified 
to  the  direct  contrary  are  either  grossly  in- 
capable or  grossly  dishonest.  It  is  no  use 
mincing  words  ; a man  must  be  one  or  the 
other  who,  having  lived  for  years  amongst  an 
opium-consuming  people,  and  having  made  a 
careful  study  of  the  effects  of  the  habit, 
deliberately  declares  as  the  result  of  his 
inquiries  that  which  is  untrue.  And  on 
what  is  the  opposition  based  ? Chiefly  on 
the  statements  of  English  missionaries  in 
China.  I respect  the  sincerity  and  the  high 
and  noble  purposes  of  these  gentlemen, 
but,  as  the  French  phrase  it,  they  have  the 
■defects  of  their  qualities.  They  are  filled  with 
a burning  zeal  to  better  the  physical  and 
spiritual  condition  of  the  poor  and  miserable 
Chinese  with  whom  they  are  brought  into  con- 
tact. They  find  numerous  instances  of  the 
degradation  which  is  produced  by  the  abuse  of 
■opium  in  the  prosecution  of  the  objects  for 
which  they  are  struggling.  They  are  met  by 
the  astute  Chinaman  with  the  argument  that 
opium  is  an  evil  thing,  and  that  the  English 
who  import  it  into  China  are  out  of  Court  when 
advocating  morality.  They  fall  into  the  trap, 
and  jump  to  the  conclusion  that  it  is  the  opium 
trade  which  prevents  their  making  faster  pro- 
gress in  the  evangelisation  of  China.  Only 
one  side  of  the  question  is  brought  prominently 
to  their  notice,  and  that  the  worst  side.  Their 
experience  is  almost  entirely  confined  to  towns 
on  the  sea  coast.  They  knew  little  or  nothing 
of  the  millions  of  the  healthy,  industrious 
population  in  the  interior  of  the  country  to 
whom  the  use  of  opium  is  as  common,  as 
moderate,  and  as  beneficial  as  that  of  beer  is 
to  the  people  of  England. 

In  conclusion,  I would  say  to  the  Society  for 
the  Suppression  of  the  Opium  Trade — You 


may  make  this  a party  question  ; you  may 
win  votes  relying  on  the  uninstructed  philan- 
thropy of  your  fellow  countrymen  ; you  may, 
through  Parliament,  use  the  despotic  power  of 
the  British  Government  to  destroy  one  of  the 
most  valuable  products  of  India,  and  subject 
the  people  to  new  taxation  in  order  to  supply 
the  loss  of  revenue  now  paid  chiefly  by  the 
Chinese  ; you  may  deprive  hundreds  of  thou* 
sands  of  her  Majesty’s  Indian  subjects  of  a 
prophylactic  which  enables  them  to  resist 
fatigue,  to  sustain  privation,  and  to  save  life  ; 
you  may  thereby  increase  suffering,  sickness, 
and  mortality;  you  may  cover  India  with  an 
army  of  preventive  officers  to  watch  another 
army  of  smugglers,  created  to  satisfy  a 
natural  demand  of  which  you  have  sup- 
pressed the  legitimate  supply  ; you  may 
harass  the  people  by  personal  searches 
and  domiciliary  visits ; you  may  thus  create 
discontent  amongst  our  native  subjects,  and 
disaffection  in  the  best  forces  of  our  native 
army  ; you  may,  by  unwarranted  and  unprece- 
dented interference  in  their  internal  administra- 
tion, and,  owing  to  the  pecuniary  losses  both 
rulers  and  subjects  will  sustain,  disgust  and 
alienate  the  native  States  of  Central  India  and 
Rajputana,  our  bravest  and  most  loyal  allies  ; 
you  may  drive  the  consumers  of  opium  to 
alcohol  and  hemp ; you  may  do  all  this,  but 
you  will  never  persuade  the  Chinese  to  follow 
in  your  footsteps,  and  abandon  the  ever-in- 
creasing culture  of  the  poppy.  In  short,  you 
may  inflict  on  India  a cruel  injury,  the  extent 
and  the  consequences  of  which  you  are  in- 
capable of  calculating  ; but  you  will  fail  in  any 
way  to  benefit  China,  unless  you  count  it  a 
benefit  greatly  to  extend  the  cultivation  of  the 
poppy,  and  the  manufacture  of  opium  within 
her  borders. 


DISCUSSION. 

Mr.  Samuel  Smith,  M.P.,  said  the  ground 
traversed  by  this  paper  was  so  enormous  that  it  was 
difficult  to  know  where  to  commence  criticism  ; but, 
as  one  who  had  paid  a great  deal  of  attention  to  this 
question  for  a quarter  of  a century,  he  must  say  that 
the  paper  struck  him  as  being  exceedingly  one-sided. 
It  was,  in  fact,  an  official  apology  for  the  opium 
trade,  and  for  all  the  action  that  this  country  and 
India  had  taken  in  regard  to  opium.  There  were 
many  points  on  which  he  could  entirely  join  issue 
with  the  writer,  but  he  would  only  briefly  allude  to 
one  or  two.  He  was  glad  to  see  on  the  platform  Sir 
Thomas  Wade,  a gentleman  who  had  had  a large 
official  connection  with  the  opium  trade  in  China, 
and  with  whom  he  had  had  a friendly  passage  of  arras 
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last  year,  but  for  whom  he  had  a great  respect.  He 
would  first  direct  attention  to  the  history  of  our  deal- 
ings with  China  in  connection  with  this  subject, 
which,  after  all,  was  the  crucial  point  in  the  contro- 
versy. Mr.  Batten  would  lead  one  to  assume 
that,  practically  speaking,  we  had  never  in- 
tervened in  the  opium  trade,  save  to  carry 
on  and  continue  an  old  and  well  established 
trade.  He  spoke  about  it  having  existed  many 
hundreds  of  years  ago,  and  being  widely  spread 
through  China,  and  carried  on  by  the. Portuguese,  and 
afterwards  perpetuated  by  the  East  India  Company, 
but  he  said  when  the  East  India  Company  took  up 
the  trade  in  1 773,  the  total  export  into  China  was 
only  1,000  chests,  whereas  now  it  was  nearly  100,000 
chests.  If  he  was  not  mistaken,  in  the  year  1767  the 
export  of  opium  from  India  to  China  was  only  200 
chests.  That  was  the  amount  of  trade  we  inherited 
from  the  Dutch  and  Portuguese — simply  a trade  in 
medicine  ; and  he  did  not  believe  that  his  figures 
could  be  disputed.  The  East  India  Company,  how- 
ever, took  over  the  trade,  and  henceforth  began  to 
develop  it  to  the  utmost  of  their  power. 

Mr.  Batten  said  he  had  not  given  the  1,000 
chests  as  an  absolutely  correct  figure ; it  was  the  only 
one  he  could  find. 

Mr.  Smith  said  his  impression  was  that  the 
quantity  in  1767  was  very  small,  and  it  was  purely  for 
the  purpose  of  medicine.  He  did  not  believe  the  habit 
of  opium- smoking  had  extended  in  China  to  any 
extent  worth  speaking  of  at  that  time.  The  Chinese 
Government  prohibited  entirely  the  import  of  opium, 
and  treated  it  as  a noxious  and  pernicious  drug  ; but 
the  East  India  Company  sold  it  in  an  increasing 
amount  year  by  year  to  smugglers,  who  smuggled  it 
in  contrary  to  the  law.  At  the  end  of  the  last 
century,  we  had  got  the  smuggling  trade  up  to 

4.000  chests,  the  trade  in  it  growing  and  expanding  ; 
and  the  Chinese  Government  became  more  and  more 
determined  to  stop  it,  as  they  observed  the  ravages 
it  was  making,  and  at  last  went  so  far  as  to  make  it 
a capital  offence  either  to  sell  or  smoke  opium. 
They  took  such  strong  measures,  that  they  produced 
the  first  Chinese  opium  war  in  1839.  A gentleman 
said  “No  ; ” but  he  would  simply  state  the  facts. 

20.000  chests  of  smuggled  opium  were  seized  by  the 
Chinese,  and  destroyed ; whereupon  the  English 
Government  made  a war  upon  the  Chinese,  and 
compelled  them  to  pay  an  indemnity  for  it,  and  a 
large  addition  to  the  indemnity  for  the  costs  of 
the  war.  This  was  one  of  the  most  disgraceful  wars 
ever  waged.  Sir  Thomas  Wade  would  hardly  say 
that  was  not  an  opium  war.  Pie  was  in  China 
about  that  time,  and  afterwards  became  Ambassador, 
and  he  was  sure  he  would  not  have  justified  the  first 
opium  war,  though  he  believed  he  took  objection  to 
calling  the  second  war  an  opium  war.  We  forced 
the  Chinese  to  pay  a heavy  indemnity,  but  could  not 
get  them  to  legalise  opium. 


Sir  Thomas  Wade  said  we  did  not  try. 

Mr.  Smith  said  the  Chinese  Government  refused 
to  do  that  until  after  the  second  war,  when  we  took 
the  capital,  and  inflicted  a crushing  defeat  upon 
them  ; and  then,  at  last,  it  was  legalised.  He  would 
quote  from  a despatch  from  Sir  Thomas  Wade  him- 
self, written  to  the  British  Government,  which 
agreed  with  everything  he  could  collect  on  the 
subject.  It  was  written  in  1868.  (Mr.  Smith  then 
quoted  an  extract  from  the  despatch,  to  the  effect 
that  every  foot  obtained  by  England  in  China  had 
been  obtained  by  force  alone  ; that  we  were  indebted 
for  the  safety  we  enjoyed  at  certain  accessible  points 
to  force ; and  that  all  concessions  made  had  been 
extorted  against  the  conscience  of  the  nation.)  That 
did  not  look  as  if  our  arrangements  with  China  had 
been  amicably  made.  Sir  Thomas  Wade  was  suc- 
ceeded by  Sir  Rutherford  Alcock. 

Sir  Thomas  Wade  said  no ; Sir  Rutherford 
Alcock  was  his  predecessor,  and  the  report  quoted 
from  was  one  made  by  him  as  Secretary  of  Legation. 

Mr.  Smith  then  said  he  would  quote  from  anothe? 
despatch  which  he  believed  was  written  by  Sbr 
Thomas  Wade,  and  in  which  he  gave  an  account  of 
an  interview  with  a Chinese  Minister  in  which  he 
complained  of  the  hostile  feelings  of  the  Chinese 
towards  Englishmen.  The  Chinese  Minister’s  name 
was  Wang-si-an,  and  in  that  interview  he  asked  how 
things  could  be  otherwise  when  the  Chinese  had  seen 
foreigners  making  war  on  the  country,  and  the  irre- 
parable injury  which  they  had  inflicted  on  the  whole 
empire  by  the  importation  of  opium.  If  England 
would  consent  to  interdict  this,  and  cease  either 
to  grow  it  in  India,  or  to  allow  it  to  be  imported 
to  China,  there  might  be  some  hopes  of  more  friendly 
feelings.  They  were  told  by  Mr.  Batten  that  opium 
was  perfectly  harmless,  but  its  utterly  demoralising 
effects  were  stated  in  this  despatch  to  be  seen  in  all 
those  who  gave  way  to  the  vice.  He  also  said  that 
the  extension  of  this  pernicious  habit  was  mainly  due 
to  the  alacrity  with  which  foreigners  supplied  the 
poison  for  their  own  profit,  perfectly  regardless  of 
the  irreparable  injury  inflicted,  and  the  Chinese;, 
therefore,  naturally  felt  hostile  to  all  concerned  in 
the  trade.  He  would  now  give  Sir  Rutherford 
Alcock’s  own  opinion,  given  to  a Committee  of  the 
House  of  Commons  in  1871.  In  answer  to  the 
question,  “ Can  the  physical,  moral,  commercial, 
and  political  evils  of  this  vice  be  exaggerated?  ” his 
answer  was,  he  had  no  doubt  where  there  was  a. 
great  amount  of  evil  there  was  always  a certain 
amount  of  danger  of  exaggeration ; but,  looking  to 
the  universality  of  the  belief  among  the  Chinese,  that 
whenever  a man  took  to  smoking  opium  it  probably 
led  to  the  impoverishment  and  ruin  of  his  family— 
the  popular  feeling  which  was  universal  both 
amongst  those  who  were  addicted  to  it,  who 
always  considered  themselves  moral  ^criminals,  and 
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amongst  those  who  abstained  from  it— it  was  difficult 
to  conclude  but  that  what  was  heard  of  it  was  sub- 
stantially true,  and  that  it  was  a source  of  impoverish- 
ment and  ruin  to  families.  He  also  said  that  it  was 
so  far  a greater  mischief  than  drink  that  it  did  not,  by 
external  evidence  of  effects,  expose  its  victims  to  the 
loss  of  repute,  which  was  the  penalty  of  habitual 
drunkenness.  He  understood  his  time  was  up,  or  he 
should  have  been  glad  to  show  that  he  did  not  look 
on  only  one  side  of  the  question.  He  fully  admitted 
that  we  had  now  brought  ourselves  into  a position  of 
such  difficulty,  through  having  encouraged  and  tole- 
rated this  trade  for  100  years,  that  probably  it  was 
beyond  the  power  of  man  to  suddenly  stop  it ; and  any 
action  to  be  taken  now  must  be  made  gradually.  He 
did  not  commit  himself  to  the  propositions  of  the  Anti- 
Opium  Society,  though  he  had  the  greatest  respect 
for  it ; but,  looking  at  it  from  the  point  of  view  of  a 
politician  and  a practical  man,  he  thought  that  violent 
and  sudden  remedies  were  hardly  practicable.  He 
believed  that,  if  the  British  nation  thoroughly  came 
to  understand  the  evil  which  had  been  wrought  in 
time  past,  it  would  insist  on  demanding  a policy 
which  should  point  towards  the  gradual  extinction  of 
the  trade  ; and  he  hoped  that  view  would  be  taken 
up  by  members  of  the  Society. 

Sir  Thomas  Wade,  G.C.M.G.,  K.C.B.,  said  he 
felt  much  the  same  difficulty  as  the  last  speaker 
had  admitted.  The  subject  was  so  enormous  that 
it  was  exceedingly  difficult  to  deal  with  it,  but  he  had 
had  the  advantage  of  reading  the  paper  beforehand, 
and  almost  flattered  himself  he  should  not  be  called 
upon,  because  it  so  satisfactorily  stated  most  of  the 
grounds  upon  which  he  was  opposed  to  the  extreme 
measures  suggested  by  the  Anti- Opium  Society.  In 
a book — which  he  had  been  reading  with  intense 
pleasure — viz.,  the  Chairman’s  work  on  the  Rohilla 
war,  he,  the  Chairman,  remarked  with  regret  upon 
the  tendency  to  be  noticed  amongst  Englishmen 
of  disparaging  their  own  countrymen.  Now  we 
are  face  to  face  in  this  opium  question  with  an 
undoubted  evil.  He  had  a thorough  respect  for 
the  sincerity  with  which  the  majority  of  the 
gentlemen  composing  the  Anti  - Opium  Society 
attacked  the  question,  but  he  deplored  the  unfairness 
of  their  arguments  and  the  misrepresentation  and 
misapplication  of  historical  statements  which  they 
made.  He  did  not  expect  that  Mr.  Smith  would 
have  furnished  him  with  so  many  weapons  as  he  had. 
In  the  first  place,  he  quoted  at  considerable  length  a 
statement  of  his  own,  extracted  from  certain  words  of 
his  which  were  supposed  to  have  contained  an  admis- 
sion that  England  had  forced  the  opium  traffic  on 
the  Chinese.  Those  expressions  referred  to  the  unwill- 
ingness with  which  they  had  made  every  concession. 

It  was  in  a veiy  lengthy  memorandum  prepared,  at 
the  desire  of  Lord  Clarendon  when  Sir  Rutherford 
Alcock  was  negotiating  a revision  of  the  Treaty  in 
1868.  Amongst  the  numerous  proposals  submitted  to 
Sir  Rutherford  Alcock  from  all  the  Chambers  of  | 


Commerce  at  the  ports,  there  was,  amongst  a large 
number  of  addresses  and  propositions,  upon  almost 
every  conceivable  subject,  a proposition — not  at  all 
an  unnatural  one — that,  instead  of  being  confined  to 
the  ports  we  should  be  allowed  to  carry  our  goods  in- 
land and  establish  ourselves  at  commercial  centres  in 
the  interior.  He  (Sir  T.  Wade)  opposed  that,  because 
it  was  not  safe  to  put  British  merchants  and  their  goods 
in  places  where  they  could  not  be  protected.  Why  ? 
Because  experience  showed  that  they  could  not  as 
yet  trust  the  feeling  of  the  Chinese,  seeing  that  what- 
ever we  had  got  from  them  was  the  result  of  war. 
That  he  admitted.  Those  first  lamentable  hostilities, 
from  1839  to  1842  might  indeed  be  called  an  opium 
war,  because  the  great  act  with  which  they  were  con- 
nected was  the  destruction  of  an  enormous  quantity  of 
opium,  for  which  and  for  a great  deal  of  other  pro- 
perty an  indemnity  was  ultimately  claimed  ; but  the 
same  thing  would  have  been  done  with  any  Power 
that  England  was  not  afraid  to  fight,  and  it  was  no 
use  to  overlook  the  whole  of  the  antecedent  history 
of  our  connection  with  China.  That  dated  from 
1720,  when  the  Great  Emperor,  the  second  of 
the  line  that  was  then  ruling,  established  the  Guild 
known  as  the  Hong  merchants,  to  superintend 
trade.  Reading  the  record  of  what  wras  imposed  on 
English  merchants  for  more  than  a century,  the 
cruelty  and  barbarity  to  individuals,  and  the  humilia- 
ting insults  inflicted,  it  was  not  to  be  wondered  at 
that  we  did  at  last  come  into  serious  collision  with 
them.  It  was  a fact  that,  without  a resort  to  arms, 
an  understanding  with  the  Chinese  was  then  im- 
possible. Thus  it  was  that  we  came  to  loggerheads 
with  them  at  all  in  1839.  Now,  as  to  the  evil  that 
opium  had  inflicted  on  individuals,  he  had  seen  as 
much  as  others  had  ; but  he  had  lived  to  learn 
that  the  evil  was  not,  as  he  supposed,  when 
he  wrote  the  words  just  quoted,  ineradicable, 
neither  was  he  justified  in  impeaching  it  as  an  evil 
without  mitigation.  Although  it  was  within  his  ken 
that  there  was  an  enormous  amount  of  mischief 
inflicted,  as  there  was,  by  gin  and  alcoholic  excesses, 
he  had  lived  to  perceive  that  a large  number  of 
people  took  it  as  Englishman  took  a glass  or  a cigar. 
It  had  become  with  the  class  above  that  which 
smoked  opium  when  he  first  went  to  China,  what  the 
better  class  of  wines  had  become  with  us.  But,  to  re- 
turn, at  the  time  we  were  charged  xvith  having  forced 
the  opium  trade  on  China  ; negotiation  with  China  on 
the  subject  was  absolutely  impossible.  If  it  had  been 
possible,  there  would  have  been  no  war.  If  it 
had  been,  there  would  have  been  long  ago  a miti- 
gation of  our  trade  in  opium,  which  would  have 
removed  that  reproach  from  us.  As  to  the  extent 
of  our  responsibility,  could  it  be  supposed  that  the 
little  quantity  of  opium — he  was  indebted  to  Mr. 
Smith  for  his  200  chests — imported  into  China  in  the 
last  century  could  affect  a whole  nation  whose  terri- 
tory was  something  like  1,200  miles  square  ? What 
happened  with  that  200  chests  ? Was  the  objection 
on  the  part  of  the  Government  to  opium-smoking  in 
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China  such  that  even  that  Indian  supply  was  pro- 
hibited, except  for  medicinal  purposes  ? What 
were  the  Chinese  smoking  all  that  time  ? When 
he  first  went  to  China,  fifty  years  ago,  it  was 
to  witness  the  last  act  of  that  wretched  war, 
because  it  was  wretched  to  fight  those  who  could 
not  stand  against  you;  but,  as  he  had  said,  war 
was  forced  upon  us.  There  was  no  room  for  negocia- 
tion.  Had  there  been,  with  a man  as  conciliatory  as 
Captain  Elliot,  there  would  not  have  been  that 
appeal  to  India  to  send  a force  to  protect  our  people. 
What  did  the  Chinese  authorities  do  ? They  cut  off 
supplies,  seized  the  property  of  Englishmen,  and 
destroyed  it.  A gentleman  says  it  was  contraband.  Be 
it  so,  but  it  was  not  because  it  was  contraband  that 
it  was  destroyed.  The  Chinese  were  carrying  out  that 
hostility  and  contempt  with  which  they  regarded  the 
foreigners,  and  there  was  no  possibility  of  dealing  with 
the  Chinese  except  by  a strong  arm,  and  that  was  the 
real  cause  of  the  first  war.  He  knew  it  was  no  use 
repeating  this,  because  he  said  it  on  the  memorable 
occasion  to  which  Mr.  Smith  had  referred,  and  then 
he  came  to  him  afterwards,  and  talked  about  the 
second  opium  war  as  if  he  had  never  spoken  of  any 
history  at  all.  The  history  of  the  importation  of  the 
drug  had  been  completely  disposed  of  by  Mr.  Batten. 
They  were  accused  of  forcing  it  upon  the  country, 
but  of  all  the  foreign  ministers  England  had  ever 
had,  there  had  not  been  a more  belligerent  minister 
than  Lord  Palmerston.  He  was  at  the  Foreign- 
office  when  Lord  Napier  was  sent  out  to  inaugurate 
a new  state  of  things  on  the  expiration  of  the  East 
Indian  Company’s  existence,  and  in  his  instructions 
there  was  not  a word  of  reference  to  opium.  Then 
came  the  collision  in  the  manner  he  explained,  and 
what  were  the  instructions  to  Captain  Elliot  and  to 
Sir  Henry  Pottinger  ? Not  a word  about  opium. 
Sir  Henry  Pottinger  did  once,  in  the  course  of  the 
negotiations,  refer  to  that  question,  and  Kiying 
told  him  he  could  not  enter  into  it,  and  as  soon  as 
Sir  Henry  Pottinger  returned  to  Hong  Kong,  after 
signing  the  Treaty,  his  first  idea  was  to  remove  all 
opium  from  the  colony  ; and  if  there  was  to  be  opium 
trade  at  all,  let  it  be  at  Macao.  But  it  was  represented 
to  him  that  if  there  was  an  opium  trade  at  Macao,  all 
trade  would  be  at  Macao,  and  none  at  Hong  Kong, 
and  that  we  should  not  benefit  the  Chinese  one  iota. 
In  1846  he  (Sir  T.  Wade)  was  in  civil  employ  in 
Hong  Kong,  and  went  thoroughly  into  the  question 
of  native  production.  He  ascertained  that,  at  that 
time,  the  poppy  was  grown  in  ten  of  the  eighteen 
provinces  of  China,  and  that  in  the  north-west  pro- 
vince, 3,000  miles  from  Canton,  which  up  to  that  time 
had  been  the  only  port  accessible  to  England,  opium 
was  made  which  was  said  to  rival  the  Indian.  A con- 
versation between  the  minister,  Wensiang  and  Sir 
Rutherford  Alcock  had  been  quoted,  in  which  the 
former  had  enlarged  on  the  question  of  opium,  but 
what  did  he  couple  with  it  ? Missionaries.  He 
said,  “ Save  us  from  opium  and  missionaries,  and 
then  things  will  go  well.”  He  did  not  mention  this 


to  fling  a stone  at  the  missionaries.  What  the 
Minister  Wensiang  intended  to  imply  was  not  con- 
demnation of  the  strange  doctrine  taught,  or  of  the 
zeal  of  the  teachers ; but  the  strife  about  claims,  build- 
ing sites,  &c.  Of  opium,  he  had  a personal  abhor- 
rence, so  decided,  that  when  laudanum  was  prescribed 
him  he  refused  to  take  it.  A colleague  wThom  he  had 
asssisted  to  bring  forward,  was  to  his  intense  disgust  a 
confirmed  smoker.  In  the  year  1858,  when  we  were 
at  war  in  connection  with  the  Lorcha  Arrow  affair, 
Lord  Elgin  came  out  with  the  conviction  that  we 
were  all  wrong,  and  that  the  Chinese  were  in  the 
right ; but  he  came  to  hold  very  different  views  in 
the  course  of  the  two  years  he  spent  in  China. 
Nothing,  however,  was  farther  from  his  intention 
than  to  impose  upon  the  Chinese  any  obligations 
that  would  be  unfair  to  them ; and  in  his  negotiations 
at  Tientsin,  which,  so  far  as  oral  communications 
are  concerned,  were  carried  on  entirely  through  Mr. 
Horatio  Lay,  the  Commissioner  of  Customs  to  the 
Chinese  Government,  that  gentleman,  who  was  pre- 
sent, could  testify  that  from  first  to  last  there  was  never 
a word  said  about  opium.  There  were  treaties,  signed 
by  ourselves  and  other  Powers,  with  an  understand- 
ing that  we  should  negotiate  a tariff  at  Shanghai. 
That  was  done,  but  opium  was  a complete  after- 
thought, even  with  reference  to  the  tariff.  Who 
suggested  to  Lord  Elgin  that  he  should  touch  it  ? 
The  American  Minister,  who  advocated  the  legalisa- 
tion of  the  trade,  on  account  of  the  irregularities 
inevitable  so  long  as  smuggling  continued. 

The  Rev.  F.  Storrs -Turner  said  Lord  Elgin 
was  instructed  by  the  Earl  of  Clarendon,  when  he  went 
out  to  China,  in  the  first  instance,  to  get  the  opium 
trade  legalised. 

Sir  Thomas  Wade  accepted  the  correction,  but 
he  maintained  that  what,  to  his  certain  knowledge, 
stirred  Lord  Elgin  to  take  the  action  he  did 
came  from  the  American  Minister.  But  what 
reference  had  either  of  the  two  latest  collisions  to 
opium.  The  quarrel  in  both  cases  was  perfectly 
independent  of  it.  England  was  forced  to  fire  the 
first  shot — the  Chinese  are  careful  always  to  avoid 
taking  the  initiative  — but  when  people  talked 
about  injustice  to  China,  no  allowance  was  made  for 
the  provocation  which  England  had  received.  Now 
as  to  the  reform  of  the  opium  smoker,  Sir  Thomas 
Wade  held  in  his  hand  a set  of  memoranda  of  inter- 
views he  had  with  the  Chinese  when  he  was  en- 
deavouring to  get  the  opium  taxation  settled.  He 
would  read  one  of  an  interview  on  the  16th  January, 
1881.  As  regarded  opium,  certain  points  had  been  sug- 
gesting themselves  to  Sir  T.  Wade,  upon  which  the 
opinion  of  the  Yamen  would  be  valuable.  In  the 
first  place,  as  the  Ministers  were  of  course  aware,  the 
trade  in  opium,  native  and  foreign,  was  regarded  in 
different  lights  by  the  high  authoiities  of  different 
provinces,  and  their  mode  of  action  was  dissimilar. 
Some  were  for  stamping  out  native  opium  altogether, 
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and  restricting  the  sale  of  foreign  opium  by  placing 
prohibitions  on  the  consumption  of  it.  In  other  pro- 
vinces it  was  regarded  as  a source  of  revenue,  and 
the  habit  of  opium-smoking  was  not  checked,  but 
the  drug  was  heavily  taxed,  the  vice  being  turned  to 
account  as  a means  of  enriching  the  exchequer.  As 
these  modes  of  procedure  were  diametrically  opposite, 
Sir  Thomas  Wade  would  be  glad  to  be  informed  what 
was  the  policy  favoured  by  the  Central  Government  ? 
The  Minister  addressed  replied  that  the  question  was 
not  an  easy  one  to  answer.  He  did  not  think  that 
the  Central  Government  had  gone  so  far  as  to  formu- 
late a policy  at  all.  Speaking  from  a general  point 
of  view,  however,  he  might  say  that  if  the  habit  of 
opium- smoking  could  be  universally  and  at  once 
abolished,  the  Chinese  Government  would  be  ready 
and  willing  to  sacrifice  the  revenue  that  was  at 
present  derived  from  opium.  All  sensible  men  were 
nevertheless  agreed  that  this  was  an  impossibility. 
The  habit  of  opium-smoking  was  beyond  the  reach 
of  prohibition,  and  the  idea  was  how  to  turn  it  to 
account.  The  only  way  in  which  it  could  be  turned 
to  account  was  by  making  it  a source  of  revenue,  and 
the  revenue  thus  derived  was  indispensable.  There 
were,  moreover,  so  many  other  matters  that  needed 
reform  before  the  opium  question  was  taken  in  hand, 
that  it  might  safely  be  said  that  the  abolition  of  opium 
had  not  entered  the  minds  of  those  entrusted  with 
the  government  of  the  Empire.  Sir  T.  Wade  went 
on  to  say  that  many  persons,  notably  the  foreign 
missionaries  in  China,  had  been  urging  on  the  British 
Government  through  various  channels  the  advisability 
and  the  equity  of  abandoning  their  connection  with 
opium.  Suppose,  for  as  yet  it  was  a pure  supposition, 
that  the  British  Government  were  eventually  to  effect 
a gradual  diminution  of  the  opium  trade  from  India, 
by  limiting  the  import  to  an  increasing  degree,  year 
by  year,  until  the  trade  was  abolished  altogether,  did 
the  Minister  think  that  such  an  arrangement  would 
meet  with  the  approval  of  the  Chinese  Government  ? 
The  Minister  addressed,  who  again  protested  that  the 
•question  was  a difficult  one  to  answer,  replied  that  in 
his  opinion  such  a plan  would  be  useless.  As  long  as 
the  habit  existed,  opium  would  be  procured  somehow, 
and  if  it  did  not  come  from  India  it  would  be  procured 
■elsewhere.  Any  serious  attempt  to  check  the  evil 
must  originate  with  individuals.  As  long  as  men 
wanted  to  smoke  and  insisted  on  smoking,  they  would 
smoke,  and  a spontaneous  abandonment  of  the  habit 
on  the  part  of  the  people  would  regulate  the  supply. 
Nothing  short  of  this  would  do  any  good,  and  philan- 
thropic efforts  to  check  the  evil  in  the  manner  sug- 
gested by  SirT.  Wade  would  affect  the  revenue  only, 
without  in  any  way  reaching  the  root  of  the  mischief. 
That  was  all  that  he,  Sir  Thomas  Wade,  contended. 
There  was  a remedy.  Nothing,  he  believed,  would 
eradicate  what  was  mischievous  but  the  reform 
of  the  individual,  and  nothing  but  the  evangeli- 
sation of  China  would  produce  the  reformation  of 
the  individual  necessary  to  accomplish  that  reform. 
He  said  that  to  the  Anti-Opium  Society,  and  to 


everyone  else  interested  in  the  task  of  evangelisa- 
tion ; but  for  the  purpose  of  evangelising  China 
they  must  go  to  work  in  another  way.  We  had  not 
been  sending  to  China  the  class  of  men  that  would 
influence  the  literary  class  who  represents  the  mind 
of  the  country,  and  until  we  sent  people  competent 
by  education  to  place  themselves  on  a level  with  the 
literary  men  of  the  country,  and  to  speak  to  them  in 
a way  that  would  induce  them  to  believe  that  we 
also  were  scholars,  it  would  be  impossible  to  intro- 
duce Western  views,  either  theological,  educated, 
moral,  or,  which  with  the  Chinese  was  the  same, 
political,  any  more  than  could  we  attempt  to  pro- 
testantise Ireland  without  first  having  converted  the 
priests. 

Mr.  Horatio  N.  Lay,  C.B.,  said  that  he  must 
premise  that  opium  was  introduced  into  China,  under 
the  name  afuyung , from  Persia,  Syria,  and  Turkey, 
as  far  back  as  the  8th  century.  We  were,  therefore, 
not  responsible  for  imparting  to  the  Chinese  their 
taste  for  opium.  Its  import  continued  for  centuries, 
and,  in  the  year  1722,  it  was  formally  legalised  by  the 
Chinese  Government,  entered  in  the  tariff  as  a dutiable 
article,  paying  £\  sterling  per  picul  of  133J  lbs.  The 
duty  was  directed  to  be  received  at  Canton,  through 
the  Hong  merchants,  in  exchange  for  tea  and  silk. 
As  our  first  Embassy  (Earl  Macartney’s)  did  not 
proceed  to  Pekin  till  1792,  it  cannot  be  affitmed  that 
the  legalisation  of  the  article  was  not  the  spontaneous 
act  of  the  Chinese  Goveniment.  Legislation  con- 
tinued for  70  years,  during  which  period  the  cultiva- 
tion of  the  poppy  was  largely  extended  in  China.  In 
1799,  the  Edict  of  1722  was  cancelled,  and  importa- 
tion was  forbidden,  but  nominally  only,  the  import 
being,  as  before,  openly  permitted  at  Canton — then 
the  only  port  open  to  trade — and  carefully  fostered 
by  the  Chinese,  the  highest  officials  of  the  province, 
and  at  Pekin,  partaking  in  the  gains  from  the  traffic. 
It  was  in  the  reign  of  the  Emperor  Keaking,  who  had 
cancelled  legalisation,  that  our  second  Embassy  (Lord 
Amherst’s),  visited  the  capital  in  1816.  In  the  annals 
of  neither  this  nor  the  previous  embassy  do  we  find 
the  slightest  allusion  to  opium — no  complaint  that 
we  had  brought  it  into  the  country,  contrary  to  the 
wishes  of  the  Government.  Thus  we  have  the  facts, 
which  are  unimpeachable,  that  for  centuries  China 
admitted  opium  ; and  that  she,  of  her  own  free  will, 
encouraged  and  stimulated  its  import  by  the  enact- 
ment of  1722,  "which  was  suffered  to  continue  in  force 
down  to  1839,  a period  of  1 1 7 years.  On  the  dis- 
solution of  the  East  India  Company,  Lord  Napier 
was  sent  out,  in  1834,  to  be  H.M.  Superintendent 
of  Trade.  He  proceeded  to  Canton  to  present  his 
credentials,  but  the  Chinese  declined  to  receive  him 
or  his  credentials.  If  he  had  anything  to  say,  he 
must  communicate  through  the  Hong  mer- 
chants (a  guild  which  had  the  monopoly  of  trade  with 
foreigners),  or  trade  would  be  cut  off.  He  was  treated 
with  the  utmost  indignity,  even  his  baggage  chests 
were  broken  open,  while  the  keys  were  within  reach ; 
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aid  when  be  took  bis  departure  in  a passage  boat  for 
Macao,  he  was  escorted  by  Chinese  soldiers,  who 
kept  him  for  five  days  upon  the  river  in  a broiling 
sun,  upon  a passage  that  could  have  been  accom- 
plished in  as  many  hours.  The  insulting  treat- 
ment, joined  to  the  sufferings  he  endured,  induced 
a fever,  from  which  he  died  a few  days  after 
the  boat  reached  Macao.  Sir  George  Robinson 
succeeded  Lord  Napier,  and  complained  of  “dis- 
graceful and  humiliating  annoyances.”  In  1835, 
the  Viceroy  proclaimed  eight  regulations  of  trade 
for  the  guidance  of  the  foreign  community,  in 
in  which  it  is  notable  that  opium  was  not  even  men- 
tioned, and  Sir  George  Robinson,  at  that  date,  reports 
the  quiet  and  regular  progress  of  the  opium  trade. 
In  1836,  Captain  Elliott  became  H.M.  representa- 
tive. He  was  instructed  by  Lord  Palmerston  not  to 
re-open  communications  through  the  Hong  merchants, 
but  only  with  the  Viceroy  or  other  responsible  official. 
From  1821  there  had  been  a rapid  increase  in  the 
import  of  opium.  The  duty  and  excessive  charges 
upon  woollen  and  other  goods  had  led  to  the  importa- 
tion of  dollars.  The  Americans  at  that  time  imported 
dollars  and  Turkey  opium  to  pay  for  tea  and  silk. 
The  difficulty  experienced  in  procuring  dollars  operated 
powerfully,  wrote  one  of  our  merchants  in  an  able 
letter  in  the  Blue  Book,  in  stimulating  the  imports  of 
opium,  which,  together  with  other  imports,  being 
insufficient  to  pay  for  the  tea,  silk,  &c.,  the  balance 
had  to  be  taken  in  China  gold  and  silver  to  the  extent 
of  2,000,000  dollars  per  annum.  The  fears  that 
China  would  be  drained  of  her  precious  metals — the 
probable  cause  of  the  revocation,  in  1799,  of  the 
legalising  edict  of  1722 — were  re-awakened  at  the 
court.  Conflicting  advice  was  tendered  by  the  highest 
officials  in  the  empire.  Some  were  in  favour  of 
absolute  prohibition  of  opium.  Some  were  in  favour 
of  “ a return  to  the  former  plan,”  by  re-legalising  it, 
and  prohibiting  the  export  of  gold  or  silver.  The 
latter  counsel  was  given  by  the  high  authorities  at 
Canton,  and  at  first  prevailed.  Legislation  was 
decided  on,  and  the  functionaries  there  were  in- 
structed to  make  preparatory  arrangements  accord- 
ingly. The  Court,  however,  wavered  between  re- 
legislation and  prohibition  for  two  years,  when 
the  fears  that  no  edicts  against  the  export  of  silver 
could  be  made  effectual  prevailed,  and  prohibitory 
measures  against  opium  were  the  final  decision.  Such 
is  the  purport  of  all  the  Chinese  State  papers,  of 
Lin’s  letter  to  the  merchants,  and  not  a word  from 
first  to  last  is  there  about  our  having  forced,  or  having 
conceived  a purpose  to  force,  China  to  receive  opium. 
When  Captain  Elliott  apprised  Lord  Palmerston  that 
there  were  indications  of  a purpose  on  the  part  of  the 
Chinese  Government  to  stop  the  importation  of  opium, 
Lord  Palmerston  wrote  as  follows: — “June  15th, 
1838.— Her  Majesty’s  Government  cannot  interfere 
for  the  purpose  of  enabling  British  subjects  to  violate 
the  laws  of  the  country  in  which  they  reside ; any 
loss,  therefore,  which  such  persons  may  suffer  in 
consequence  of  the  more  effectual  execution  of  the 


Chinese  laws  on  this  subject,  must  be  borne  by  the 
parties  who  have  brought  that  upon  themselves  by 
their  own  acts.”  Is  there  any  trace  here  of  forcing 
opium  on  the  Chinese  ? There  can  be  but  one 
answer.  Lord  Palmerston  had  repeated  in  1837  his 
instructions  to  Captain  Elliott  as  to  communicating 
only  with  the  Viceroy  or  other  responsible  authority, 
but  the  Viceroy  declined  to  receive  any  letters  from 
Elliott  unless  the  word  “petition”  were  used. 
Captain  Elliott,  therefore,  broke  off  communication 
with  the  Viceroy  towards  the  end  of  that  year. 
Matters  continued  in  this  state  until  early  in  March, 

1 839,  when  Commissioner  Lin  suddenly  appeared  on 
the  scene,  armed  with  special  powers  to  put  down  the 
opium  traffic.  Ignoring  Captain  Elliott,  he  addres-es 
the  foreign  merchants  direct,  commanding  them  to 
deliver  up  to  him  all  opium  in  their  possession.  At  the 
same  time,”  he  surrounds  the  English  factories  with 
soldiers,  takes  away  all  the  native  servants,  and  cuts 
off  all  provisions,  and  holds  Captain  Elliott  and  the 
200  merchants  as  his  prisoners  within  the  factories. 
Captain  Elliott  proposes  to  give  Lin  an  order  for  the 
delivery  to  him  of  all  the  opium  on  board  the 
receiving  ships.  Lin  answers  that  if  in  three  days  his 
“ commands  ” are  not  complied  with,  the  fresh  water 
shall  be  cut  off,  in  three  days  more  all  provisions 
shall  be  utterly  cut  off,  and  a further  delay  of  three 
days  will  involve  the  death  penalty  to  all.  Captain 
Elliott  complies,  and  sends  Lin  an  order  to 
receive  20,283  chests  within  the  time  named. 
Lin  receives  the  opium,  but  does  not  release  H.M.’s 
representative  according  to  promise,  but  retains  him 
a prisoner,  along  with  the  merchants,  for  a period  of 
seven  weeks.  Is  any  word  uttered  by  H.M.’s 
Minister  about  compensation  for  the  opium  thus- 
delivered  up  ? None  ; and  nothing  about  our  havings 
forced  it  on  the  Chinese  by  Lin.  Reporting  the 
circumstances  to  Lord  Palmerston,  Captain  Elliott 
wrote: — “ The  utmost  conceivable  encouragement, 
direct  and  indirect,  on  the  one  hand,  and  sudden 
violent  spoliation  on  the  other,  are  the  characterisrics 
of  the  Chinese  measures  concerning  opium.  It  has 
been  a confusion  of  terms  to  call  the  opium  trade  a 
smuggling  trade  ; it  was  a formally  prohibited  trade, 
but  there  was  no  part  of  the  trade  in  this  country  which 
had  the  same  active  support  of  the  local  authorities.  It 
commenced,  and  has  subsisted  by  means  of  the  hearty- 
connivance  of  the  mandarins  ; and  it  could  have  done 
neither  the  one  nor  the  other  without  their  constant 
countenance.”  In  his  remonstrance  to  Lin  on  his  bad 
frith  as  to  his  release  from  imprisonment,  Elliott  tells 
Lin  the  unpalatable  truth,  that  “ the  traffic  in  opium 
has  been  chiefly  encouraged  and  protected  by  the 
highest  officers  in  the  Empire,  and  that  no  portion  of 
the  trade  had  paid  its  fees  with  so  much  regularity  as 
this  of  opium.”  Lin  answered  the  protest,  not  by  a 
denial  of  its  truth,  nor  by  complaint  that  we  had 
brought  opium  in  defiance  of  Chinese  law,  but  by 
moving  down  towards  Macao,  where  Captain  Elliott 
had  taken  up  his  quarters,  with  2,000  troops,  and  by 
| issuing  orders  that  Captain  Elliott’s  servants  should 
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be  again  withdrawn,  and  that  all  supplies  to  British 
merchants  at  Macao  should  be  stopped,  with 
the  result  that  Elliott  was  obliged  to  quit  Macao, 
and  take  refuge  on  board  H.M.S.  Volage  at  Hong 
Kong,  disregarding  a further  demand  from  Lin  that 
a British  subject  should  be  handed  over  to  him  for 
punishment,  and  that  the  British  merchant  vessels 
who,  in  consequence  of  his  violent  methods,  had 
repaired  to  Macao,  should  be  required  to  re-enter  the 
Canton  river.  Lin  had  ruined  the  trade  and  wanted 
to  restore  it,  while  he  had  lost  all  control  of  the 
•opium  traffic.  Lin  expelled  British  merchants  from 
Macao,  then  cut  off  all  supplies  to  Hong  Kong, 
and  directed  the  water  to  be  poisoned.  He 
commanded  the  people  to  fire  upon  and  seize 
any  British  subject  found  on  shore  purchasing 
provisions,  and  some  of  our  people  were  cut  off. 
And  what  was  Captain  Elliott’s  rejoinder  to  all  this  ? 
He  offered  the  other  cheek  for  Lin  to  smite.  Closing 
Iris  eyes  to  what  had  transpired,  he  proposed  to 
renew  official  relations  with  the  authoritcs  from 
Macao.  On  the  24th  of  September  we  find  him 
actually  submitting  to  Lin  an  offer  to  concert 
measures  for  the  prevention  of  the  import  of  opium 
in  British  vessels,  and  making  detailed  propositions. 
And  how  is  this  meek  attitude  treated  by  Lin  ? With 
scornful  disregard — a fine  object  lesson  for  all  time. 
On  the  9th  of  October  H.M.  Representative  per- 
severes in  appeals  to  Lin  : — “His  wishes  had  been 
carried  out  in  all  respects,  the  time  may  have  come 
for  British  subjects  to  be  permitted  to  return  to 
Macao.”  No  word  throughout,  be  it  noted,  on  the 
part  of  Captain  Elliott  or  of  Lord  Palmerston,  as  to 
•compensation  for  the  opium  taken  by  force  viajeure , 
without  any  previous  notice  from  the  Chinese 
Government  of  its  change  of  policy  ;#nor  on  the  part 
of  Lin  as  to  our  having  imported  opium  contrary  to 
the  wishes  of  the  Government.  Lin  was  bent  on  war, 
and,  by  way  of  reply  to  the  last  communication, 
ordered  attacks  upon  English  vessels;  and  several 
British  subjects  were  wounded  or  killed.  In  one 
case,  a passenger  was  left  for  dead,  barbarously 
wounded,  with  his  ears  cut  off  and  stuffed  into  his 
mouth.  Finally,  Lin  crowned  all  his  proceedings  by 
issuing  a proclamation,  which  amounted  to  a declara- 
tion of  war,  declaring  trade  at  an  end  with  Great 
Britain,  and  forbidding,  after  December  9,  1839,  the 
importation  of  British  goods  under  any  other  flag. 
This  declaration  being  issued,  too,  nine  months 
after  the  surrender  of  the  opium,  after  the  special 
offers  of  the  British  Minister  to  cement  measures  for 
the  suppression  of  the  opium  trade  in  British 
ships,  and  after  the  repeated  overtures  for  the 
renewal  of  relations  made  by  Captain  Elliot.  It 
was  not  opium  then  that  produced  the  war,  for  Lord 
Palmerston  had  already,  in  1838,  declared  his  views, 
and  no  claim  was  ever  put  forward  by  him  for  the 
opium  taken  possession  of  by  Lin.  But  war  was 
forced  upon  us.  That  left  Lord  Palmerston  no  option 
but  to  despatch  on  expedition  to  China  to  demand 
redress.  It  took  two  years  to  bring  the  Chinese  to 


terms,  and  though  Lord  Palmerston  made  them 
pay  for  the  opium  seized  in  1839,  so  far  from 
taking  advantage  of  the  occasion  to  demand  the  re- 
legalisation of  opium  on  the  conclusion  of  the  Treaty 
of  Nan -kin,  every  means  was  proferred  the  Chinese 
Commissioners  to  control  its  import,  if  they  so  desired. 
They  never  so  desired,  as  could  be  abundanty  proved. 

Sir  Lepel  Griffin,  K.C.S.I.,  said  he  thought 
the  question,  whether  the  war  in  China  arose  on  ac- 
count of  the  opium  or  not,  had  not  much  interest 
for  the  people  of  England  at  the  present  moment. 
In  order  to  counteract  the  exceedingly  mischievous 
tendencies  of  the  doctrines  of  the  Anti  Opium 
Society,  it  was  necessary  to  prove  to  the  people  of 
England,  in  an  easy  and  simple  manner,  that  the 
attacks  made  on  opium  were  both  false  and  foolish  : 
that  opium  smoked  or  drunk  in  a reasonable  manner, 
and  not  to  excess,  was  not  more  dangerous  than  tea 
or  tobacco.  When  at  the  head  of  the  Administra- 
tion of  Central  India,  he  was  also  the  Collector  of 
Opium  Revenue  from  the  native  States,  amounting 
to  upwards  of  £ 2,000,000  sterling  a year ; and  it 
had  been  his  duty  to  study  the  question,  and 
understand  the  effect  of  the  cultivation  and  use  of 
the  drug,  both  from  a social  and  fiscal  point  of 
view.  He  thought  its  ordinary  and  moderate  use 
to  be  healthy,  and,  as  a judge,  he  had  never  known 
a crime  occasioned  by  its  use.  Could  the  same 
thing  be  said  in  England  with  regard  to  the  the 
use  of  alcohol  ? The  majority  of  the  Rajputs  in 
Central  India  ate  opium — at  least,  it  was  the  custom 
of  the  country.  In  the  other  part  of  India  in  which 
the  greater  part  of  his  service  had  been  spent,  the 
Punjaub,  the  Sikhs  were  large  consumers  of  opium, 
and  they  were  physically,  morally,  and  mentally,  the 
two  finest  races  in  India.  Gentlemen  might  smile  and 
hold  up  official  Blue-books,  but  the  Sikhs  and 
Rajputs,  who  were  the  opium  consumers  of  India — 
excluding  the  population  of  the  Delta,  who  took  it 
for  medical  reasons — were  the  finest  races  in  the 
continent.  He  found  that  persons  who  defended 
temperance  were  the  most  intemperate  ; they  would 
neither  listen  to  argument  nor  allow  other  people 
to  say  a word  in  defence  of  opinions  opposed  to 
their  own.  Opium  - smoking  was  not  a common 
habit  in  India,  where  it  was  ordinarily  drunk,  but 
smoking  was  less  injurious  than  drinking  it.  With 
reference  to  the  exclusion  of  opium  land  from  grain 
cultivation,  of  which  they  had  heard  so  much,  Malwa, 
the  province  of  Central  India,  in  which  all  the  best 
opium  land  lay,  was  the  only  part  of  India  he  knew  in 
which,  throughout  historical  times,  there  had  been  no 
famine.  He  could  not  but  observe  that  it  was  an 
astonishingly  sad  thing  to  see,  in  the  latter  part  of 
the  19th  century,  a society  possessed  of  such 
mischievous,  homicidal  characteristics  as  the  Anti- 
Opium  Society  If  their  convictions  were  to  prevail, 
they  would  rank  as  destroyers  of  the  human  race 
with  cholera  and  famine,  because  a very  large  part 
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of  the  population  of  India — especially  that  inhabiting 
the  fever- stricken  malarious  districts  of  Bengal — 
was  only  preserved  from  death  by  the  habitual  use 
of  opium.  That  was  known  to  every  person  of  any 
authority  in  the  room. 

Mr.  J.  G.  Alexander,  LL.B.  (Secretary  of 
the  Society  for  the  Suppression  of  the  Opium 
Trade),  said  Mr.  Batten  began  by  speaking  about 
trade,  and  there  seemed  to  be  an  assumption 
underlying  that  part  of  his  paper  that  every 
trade  that  brought  money  to  a country  must 
necessarily  be  beneficial.  That  was  not  so  ; a trade 
which  flourished  on  the  impoverishment  of 
another  country  could  not  but  be  detrimental. 
He  believed  this  trade  was  really  detrimental 
to  India  and  Great  Britain,  because  it  was  the 
means  of  impoverishing  the  Chinese  people.  It  did 
them  no  good,  but  dried  up  the  sources  of  trade  with 
China,  and  therefore  must  necessarily  be  an  economic 
blunder.  For  the  purposes  of  this  argument,  he  was 
assuming  that  opium  was,  as  there  was  overwhelming 
evidence  to  show  that  it  was,  a great  curse  in  China. 
It  was  also  assumed  in  that  part  of  the  paper  that 
the  land  devoted  to  the  cultivation  of  the  poppy 
could  not  be  used  for  any  other  purpose  ; but  only 
two  or  three  years  ago,  a Commission  was  appointed 
by  the  Government  of  India  to  inquire  why  it  was 
that  the  ryots  in  the  poppy-producing  districts  were 
not  willing  to  extend  the  cultivation  of  the  poppy, 
and  that  the  area  was  diminishing.  It  was  reported 
that  there  were  three  articles  competing  with  the 
poppy — potatoes,  cotton,  and  sugar.  The  poppy  was 
grown  on  the  very  finest  and  richest  land,  which  might 
be  applied  for  the  production  of  other  articles  which, 
instead  of  impoverishing  the  world,  would  enrich  it. 
Something  was  said  about  the  superior  quality  of  the 
opium  supplied  from  India  in  preference  to  that  of 
China,  but  that  superior  quality  consisted  in  having 
more  intoxicating  and  deleterious  power.  In  the 
reports  which  Sir  Robert  Hart  collected,  some  ten 
years  ago,  several  Consuls  showed  that  it  required 
a greater  quantity  of  native  opium  to  intoxicate, 
and  therefore  it  did  not  do  so  much  harm  as 
the  Indian.  He  therefore  failed  to  see  any 
force  in  the  suggestion  that  the  Indian  opium 
was  superior.  Then  there  was  the  question  raised. 
Could  smuggling  be  prevented  ? With  regard  to 
that  he  would  appeal  to  the  reports  from  Burma. 
Several  of  the  officials  from  Burma,  who  had  given 
evidence  on  the  subject,  said  that  it  could  be  dealt  with, 
and  Sir  Charles  Aitchison  himself  said,  in  his  Memo- 
randum of  1881  : — “ Already  the  price  of  opium  is 
artificially  forced  up  to  the  maximum,  presenting  the 
very  strongest  temptation  to  the  smuggler.  The 
pecuniary  temptation  cannot  become  much  greater 
than  it  is  if  opium  were  altogether  forbidden,  and  we 
should  have  the  sympathies  of  the  people  with  us  in 
the  suppression  of  smuggling.”  Mr.  Batten  quoted  a 
report  dealing  with  Assam,  in  a recent  Blue-book, 
but  he  had  a striking  piece  of  evidence  to  the 


contrary  effect.  Mr.  C.  A.  Bruce,  the  superintendent 
to  the  British  Government  of  the  tea  plantations  ir> 
Assam,  said  the  British  Government  would  confer  a 
lasting  blessing*on  the  Assamese  and  new  settlers  if 
immediate  and  active  measures  were  taken  to  put 
down  the  cultivation  of  opium  and  stop  its  importa- 
tion ; that  if  something  of  this  kind  were  not  done, 
and  measures  soon  taken  in  consequence  of  this  report,, 
thousands  about  to  immigrate  would  be  affected  by 
the  opium  mania — that  dreadful  plague  which  hacf 
depopulated  this  beautiful  country  and  turned  it  into 
aland  of  wild  beasts,  and  degenerated  the  Assamese — 
a very  fine  race  of  people — into  the  most  abject,, 
servile,  crafty,  and  demoralised  race  in  India. 

Dr.  Mouat  said  that  was  utterly  untrue  ; he  spoke 
from  personal  knowledge. 

Mr.  Alexander  said  Mr.  Bruce  went  on  to  say 
would  it  not  be  the  highest  blessing  if  a humane 
Government  stopped  these  evils  with  a single  dash  of 
the  pen  and  saved  Assam  ? He  made  these  quotations 
from  Lord  Justice  Fry’s  book  ; facts  and  evidence 
that  was  exactly  similar  to  the  evidence  from  Burmah. 
Mr.  Batten  had  summed  up  that  evidence  on  the  one 
side  in  a contemptuous  sentence  or  two,  but  if  they 
would  look  at  the  Blue-book,  they  would  find  the 
evidence  from  Burmah  against  opium  was  over- 
whelming. The  Government  of  India  acknowledged 
it  to  be  “ the  unanimous  opinion  of  respectable 
Burmans,  and  official  and  non-official  Europeans, 
that  the  use  of  opium  by  Burmese  was  deleterious 
and  harmful  in  a special  degree.” 

Mr.  Batten  said  that  was  only  an  opinion  ; there 
was  no  fact  quoted,  and  not  a single  instance  of  a 

Burman  being  hurt  by  opium. 

• 

Mr.  Alexander  said  was  it  to  be  supposed  that 
the  whole  Burmese  people,  the  w hole  of  the  officials 
and  the  whole  of  the  respectable  Europeans  resident 
in  Burmah,  formed  such  an  opinion  without  any 
facts  ? And  the  same  with  the  whole  body  of 
missionaries  in  China.  With  one  single  exception, 
which  had  been  quoted,  there  was  a practically 
unanimous  opinion  of  the  missionaries,  including 
many  medical  missionaries — many  of  the  ablest  men 
who  had  gone  forth  into  the  mission-field — that 
opium  was  an  unmitigated  curse  to  the  Chinese.  As 
Archdeacon  Moule  said — What  interest  had  the 
missionaries  in  decrying  their  country  ? They  were 
as  much  patriots  as  other  men  ; but  they  were  met 
with  this  question  at  every  step.  He  saw  before  him  a. 
medical  missionary  who  could  testify  to  that.  Wherever 
they  went,  in  most  parts  of  China,  they  were  met  with 
the  cry,  “ You  brought  opium  here,  and  do  you  come 
and  preach  religion  ? ” Sir  Charles  Aitchison’s 
memorandum  was  based  on  facts  ; naturally  officials 
would  speak  of  their  knowledge,  not  what  they  had 
seen.  A circular  was  issued  instructing  Commissioners 
to  obtain  the  opinion  of  district  officers  and  educated 
and  intelligent  natives  on  the  question  of  the  increase 
of  opium-smoking  amongst  the  Burmese,  and  submit 
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any  remedial  measures  of  a practical  kind;  and  a 
little  further  on  he  said  the  papers  submitted  pre- 
sented a painful  picture  of  the  demoralisation  and 
misery  produced  by  this  habit.  The  responsible 
officers  in  all  parts  of  the  country  bore  testimony  to 
it.  That  was  ten  years  ago,  and  to-day  the  Indian 
Government  said  it  was  the  unanimous  opinion  of 
respectable  Burmans,  and  officials,  and  non  official 
European  residents.  Would  it  be  any  better  if  they 
mentioned  a case  here  and  there  ? The  reply  would 
then  be  made,  “ You  have  picked  out  isolated  cases.” 
These  were  the  conclusions  drawn  from  a very 
large  number  of  facts  and  observations.  As  re- 
gards the  question  whether  there  was  an  ancient 
use  of  opium  in  China,  he  would  only  say  that 
his  friend,  Professor  Legge,  said  there  was  no 
evidence  of  it  that  he  was  aware  of  in  the  early 
works  of  China.  Mr.  Batten  had  referred  to  one 
extract,  which  he  did  not  read,  to  prove  that  the 
intoxicating  properties  of  opium  were  well  known  in 
China  300  or  400  years  ago,  but  he  thought  it 
showed  nothing  of  the  kind.  That  was  the  only 
extract  brought  forward  until  about  200  years 
ago,  when,  undoubtedly,  the  fashion  was  intro- 
duced, probably  from  Java.  That  England  was 
the  first  to  introduce  opium  into  China,  and 
that  smoking  was  absolutely  unknown  before  the 
English  had  to  do  with  the  trade,  was  not  a conten- 
tion that  his  society  had  ever  been  responsible  for. 
They  admitted  that  it  existed  on  a small  scale  ; the 
taste  was  already  created  to  a limited  extent,  but 
that  was  all.  With  regard  to  the  Roman  Catholic 
missionaries,  up  to  the  end  of  the  last  century  there 
was  no  trace  of  it  to  be  found  in  their  works. 

Mr.  Batten— Nor  now. 

Mr.  Alexander  said  he  had  certainly  seen  state- 
ments from  Roman  Catholic  priests  to  this  effect ; 
he  had  seen  one  from  the  “ Weekly  Register  ” only 
a year  or  two  ago,  which  was  put  into  the  “ Friend 
of  China,”  and  the  late  Cardinal  Manning  used  to  say 
that  the  Roman  Catholic  missionaries  gave  exactly 
the  same  evidence  as  the  Protestant  missionaries 
as  to  the  prevalence  of  the  habit  throughout  China. 
Why  did  the  Government  of  China  entertain  this 
pious  opinion,  as  Mr.  Batten  called  it  ? What 
was  the  foundation  of  it  ? It  was  a remarkable  fact 
that  among  all  the  testimonies  collected  there  was 
not  one  bit  of  evidence  quoted  from  a Chinaman  in 
support  of  the  drug.  The  Rev.  F.  W.  Bailer,  who  had 
travelled  in  13  out  of  the  18  provinces  of  China,  and 
amongst  all  classes,  said  he  had  never  found  a China- 
man— least  of  all  those  who  smoked  opium  them- 
selves— prepared  to  defend  the  habit.  Whence  did  that 
delusion  on  their  part  arise,  if  it  were  really  so  bene- 
ficial as  their  Indian  friends  said  ? Throughout 
China  the  Christian  missionaries  did  not  admit  opium 
smokers  into  their  churches.  He  would  conclude  by 
saying  that  the  undoubted  blunder  in  the  memorial, 
which  had  been  made  so  much  of,  rose  from  the 


accident  (for  which  he  was  personally  responsible 
of  two  sentences,  one  relating  to  Lahore  and 
the  other  to  Lucknow,  being  transposed.  There 
were  some  gentlemen  who  knew  India  exceedingly 
well,  in  the  society,  and  amongst  those  who  signed 
the  memorial  was  the  venerable  Sir  Arthur  Cotton. 

[Mr.  Alexander  has  sent  the  following  addition 
to  his  remarks  at  the  meeting  : — In  Mr.  Batten’s 
paper  he  quoted  the  evidence  of  Mr.  Brereton,  and 
told  us  that  “ he  was  in  no  way  engaged  in  the 
opium  trade,  and  had  no  pecuniary  interest  in  it.” 
At  page  seven  of  “ The  Truth  about  Opium,”  Mr. 
Brereton  says  : “ I have  been  the  professional  adviser 
of  the  opium  farmer  ” (sc.  at  Hong  Kong)  “ for  at 
least  ten  years,  and  from  him  and  his  assistants  I 
have  had  excellent  opportunities  of  learning  the  truth 
about  opium.”  Would  it  be  correct  to  say  of  the 
solicitor  to  a great  distillery  company  that  he  had 
“no  pecuniary  interest  ” in  the  trade  ? and  would  his 
testimony  as  to  the  absolutely  innocuous  effects  o 
whiskey  drinking  be  accepted  as  w oily  disinterested 

(2)  Mr.  Batten  argues  that  the  effect  of  abolishing 

the  opium  trade  would  be  to  cause  a still  greater 
fall  in  exchange,  because  China  is  paid  by  Indian 
opium  for  the  excess  of  her  exports  to  England.  I 
submit  that  the  contrary  would  be  the  effect.  At 
present  the  opium  trade  causes  a drain  of  silver  from 
China  to  India  (see  my  “ Substitutes  for  the  Opium 
Revenues,”  p.  25).  If  the  import  of  opium  into  China 
ceased,  China  would  have  to  take  payment  for  that 
portion  of  her  exports  which  is  now  paid  for  by 
opium  from  India,  either  in  goods  or  in  money ; 
doubtless  she  would  take  it  partly  in  each.  Thus, 
instead  of  exporting  silver,  as  at  present,  she  would 
absorb  silver ; for  “India  and  China  are  now  the 
only  countries  that  freely  coin  or  absorb  silver  ” 
(Memorandum  on  the  administration  of  India  during 
the  past  thirty  years:  presented  to  Parliament, 

1889,  c.  5713).  The  tendency  would,  inevitably, 
be  to  counteract  powerfully  the  steady  fall  in 
the  price  of  silver,  that  has  so  long  embarrassed 
the  Indian  Government  and  the  commerce  of 
the  East.  The  greater  demand  for  British  and 
Indian  produce  would  also  stimulate  Eastern  trade. 

(3)  The  quotation  from  my  pamphlet,  “India’s  Opium 
Revenue,”  no  longer  represents  the  extent  of  the 
society’s  aims.  Since  that  pamphlet  was  written 
the  society  has  advanced  its  programme,  which  now 
includes  the  immediate  stoppage  of  the  export  of 
opium  from  the  native  States  of  Central  India,  on 
terms  to  be  equitably  arranged  with  these  States 
Their  share  in  the  profits  of  poppy  cultivation  has 
been  reduced  by  Chinese  competition,  and  the  con- 
sequent fall  in  prices,  to  so  very’  small  an  amount  that 
this  would  form  no  appreciable  addition  to  the  cost. 
It  would  doubtless  be  far  less  costly,  quite  as  easy, 
and  much  more  satisfactory,  to  arrange  with  the 
native  chiefs  for  the  suppression  of  the  poppy 
culture  in  their  territories,  than  to  establish  a 
Customs  barrier  around  them.  (4)  Mr.  Layr  quoted 
the  statement  made  in  1836  by  the  Chinese 


47  6 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[April  i,  1892. 


Governor  of  the  two  Kwang  Provinces,  that  from 
1723  to  1795  there  was  no  regulation  against  purchas- 
ing or  inhaling  opium.  This  statement,  however,  is 
contradicted  (as  was  pointed  out  by  Mr.  Gillett  at 
the  meeting)  by  the  admissions  made  on  the  trial  of 
Warren  Hastings.  It  is  also  at  variance  with  the 
letter  from  Mr.  Fizmagh,  printed  in  the  House  of 
Commons  Committee’s  report  of  1783,  which  states 
that  “the  importation  of  opium  to  China  is  for- 
bidden on  very  severe  penalties.  The  opium  on 
seizure  is  burnt,  the  vessel  in  which  it  is  brought 
to  the  port  is  confiscated,  and  the  Chinese  in  whose 
possession  it  is  found  for  sale  is  punishable  with 
death.”  Dr.  Edkins’  Yellow-book  on  the  “History 
of  Opium  in  China,”  has  cleared  up  the  matter  by 
showing  that  in  1729  an  edict  was  issued  making  the 
opium  trade  unlawful.  Dr.  Dudgeon,  however,  from 
whom  Dr.  Edkins  obtained  the  materials  for  that 
part  of  his  treatise,  informs  me  that  the  latter  has 
not  stated  the  facts  quite  accurately ; the  decree  of 
1729  only  applied  to  the  island  of  Formosa,  and  it 
was  not  till  a few  years  later  (about  1735),  that  the 
first  general  decree,  prohibiting  the  trade  throughout 
China,  was  issued.  From  that  time  till  1858  it  re- 
mained unlawful.] 

Sir  George  Birdwood  said  that  the  Chairman 
would  have  called  upon  him  to  speak,  but  it  was  too 
late  then  for  any  further  speeches,  and  that  his  own 
remarks,  and  those  of  any  gentlemen  who  had  sent 
in  their  names,  would  be  printed  in  the  Journal. 

The  Chairman  said  there  was  no  time  for  him  to 
offer  any  oral  remarks  of  his  own,  and  he  would 
simply  conclude  the  meeting  by  proposing  a vote, 
which  he  was  sure  they  would  all  concur  in,  of  thanks 
to  Mr.  Batten  for  his  very  interesting  paper. 

The  proposition  was  carried  unanimously,  and  the 
proceedings  terminated. 


Sir  John  Strachey,  the  Chairman,  has  com- 
municated the  following  remarks,  which  he  would 
have  made  at  the  meeting,  had  there  been  time  : — 
In  my  own  opinion,  no  more  able  and  complete 
and  accurate  account  of  all  the  more  important 
facts  of  the  case  has  ever  been  given  to  the  world 
than  is  given  in  Mr.  Batten’s  interesting  paper. 
I only  wish  it  were  possible  to  think  that  the  truths 
Mr.  Batten  has  told  could  receive  as  wide  a diffusion 
in  this  country  as  that  which  has  been  given  to  the 
errors  and  misstatements,  as  I believe  them  to  be, 
which  are  scattered  broadcast  over  the  land.  I must 
say  something  of  my  own  experience  on  this  subject. 
I passed  some  thirty-eight  years  of  my  life  in  India, 
and  I should  not  be  very  greatly  exaggerating  if  I 
were  to  say  that,  during  that  time,  I held  almost 
every  office  which  a member  of  the  Civil  Service  in 
India  can  hold,  beginning  from  offices  of  little 
importance,  to  the  very  highest  posts  in  the  service  of 
the  State.  I was  brought  into  personal  communica- 


tion with  all  classes,  from  the  greatest  princes  to  the 
humblest  ryots.  I am  entitled  to  say  that  I can 
speak  with  some  knowledge  of  the  facts,  as  they 
regard  the  people  of  India,  and  the  policy  of  the 
Government.  Now,  I have  always  felt  in  regard  to 
this  controversy  that  the  object  to  be  aimed  at  is  to 
learn  the  truth,  and  to  act  upon  it.  Thousands  of 
excellent  people  in  this  country,  of  whom  I desire  to 
speak  with  all  respect,  because  although  I know 
them  to  be  mistaken,  I must  fully  recognise  the 
perfect  honesty  and  nobility  of  their  aims,  believe 
that  we  are  ruining  with  a horrible  poison  millions  of 
Chinese,  and  that  not  content  with  this  iniquity,  we 
are  encouraging  the  consumption  of  opium  among 
our  own  subjects  in  India  with  similar  terrible  con- 
sequences. If  this  were  true,  I should  say  for  my 
part,  that  whatever  might  be  the  results  to  the 
Government  or  to  the  people  pecuniary,  or  eco- 
nomical, or  political,  or  otherwise,  however  difficult 
or  dangerous  it  might  be  to  find  substitutes 
for  the  loss  that  the  suppression  of  opium 
cultivation  in  India  might  entail,  there  could  be  no 
doubt  about  our  duty.  I am  confident  that,  when  Mr. 
Batten  tells  us  that  the  total  value  of  the  poppy 
crops  of  India  exceeds  ^13,000,000  sterling  a year, 
he  understates  rather  than  overstates  the  fact.  I 
know  that  all  that  Sir  Lepel  Griffin  has  told  us  about 
Sikhs  and  Rajputs— the  most  martial  races  of  India 
— and  the  political  dangers  that  would  follow  on  the 
attempt  to  interfere  with  the  consumption  of  opium, 
to  which  they  have  been  accustomed  for  centuries,  is 
perfectly  true.  Nevertheless,  if  I believed  that  the 
Government  was  committing  the  abominable  iniquity 
with  which  it  is  charged,  of  demoralising  and 
destroying  millions  of  people,  I should  say  that, 
whatever  be  the  consequences,  this  iniquity  ought 
not  to  be  allowed  to  last  for  a single  day  during 
which  we  can  prevent  it.  But  what  are  the  facts? 
It  is  impossible  for  me  now  to  enter  into  the  evidence 
on  which  my  conclusions  have  been  based.  I can 
only  give  the  conclusions  themselves,  which  the 
experience  of  a lifetime  has  impressed  upon  me.  I 
believe  it  to  be  proved  to  demonstration,  that  opium 
is  not  this  terrible  poison.  The  vast  majority  of 
those  who  consume  it,  consume  it  in  moderation,  and 
so  consumed  there  is  no  one  of  the  stimulants  that 
enter  largely  into  the  consumption  of  the  world  that 
is  more  innocent.  I will  go  further,  and  say,  more 
beneficial.  It  is  as  innocent  as  the  wines  of  France 
or  Italy  are  to  the  people  of  those  countries,  or  as 
undoctored  beer  is  to  the  people  of  England  or  Ger- 
many. Like  all  other  good  gifts  of  nature  it  may  be 
abused,  but  even  when  this  happens,  whatever  it  may 
be  to  the  individual,  it  is  less  harmful  to  society  than 
the  alcohol,  which  is  the  curse  of  our  own  country. 
This  opium  question  has  two  aspects ; one,  as  it 
concerns  the  people  of  India,  the  other  as  it  concerns 
the  Chinese.  As  regards  the  people  of  India  gene- 
rally, I would  ask  you  first  to  remember  what  India  is. 
It  is  a vast  continent  as  large  as  the  whole  of  civilised 
Europe,  with  a greater  population,  for  it  contains 
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some  280,000,000  of  people.  It  consists  of  a multi- 
tude of  countries  differing  from  each  other  far  more 
widely  than  the  countries  of  Europe  differ  among 
themselves.  In  some  of  these  countries,  as  we 
have  been  told,  and  as  I shall  have  again  to 
mention,  certain  classes  of  the  people  have  from 
time  immemorial,  consumed  opium.  But  these 
classes  constitute,  numerically,  an  absolutely  insig- 
nificant proportion  of  the  population  of  India 
Speaking  in  general  terms,  the  consumption  of 
opium  in  India  is  so  infinitesimally  small,  that  I 
may  say,  without  exaggeration,  that  no  opium 
question  exists  at  all.  We  are  told,  however,  that 
the  consumption  of  opium  has  been  rapidly  increasing, 
and  that  it  has  been  fostered  by  our  Government. 
These  statements  are  absolutely  baseless.  The 
increase  of  population  under  British  rule  has  been 
enormous  ; but  there  is  every  reason  to  believe  that 
the  consumption  of  opium  in  India,  under  native 
rule,  150  years  ago,  was  actually  greater  than  it  is 
now.  However  this  may  be,  and  without  attempt- 
ing to  go  back  to  times  of  which  we  know  compara- 
tively little,  this  at  least  is  certain,  that,  although 
the  population  goes  on  rapidly  increasing,  the  con- 
sumption of  opium,  instead  of  increasing,  has  dimin- 
ished. It  is  certainly  smaller  now  than  it  was, 
for  instance,  ten  years  ago.  This  has  been  the  re- 
sult of  the  policy  of  the  Government  of  India. 
By  a vigorous  system  of  Excise,  it  raises  the  price  of 
opium  consistent  with  the  prevention  of  extensive 
smuggling,  and  reduces  consumption  to  a minimum,  j 
The  sole  present  danger  is  that  this  policy  may  be 
carried  too  far ; and  some  authorities  believe  that  this 
is  already  happening.  The  danger  is  that  by  making  | 
-opium  too  dear  and  difficult  to  obtain,  we  may  not  I 
only  encourage  smuggling,  a comparatively  small 
•evil,  but  may  cause  people  who  have  been  content 
with  the  moderate  use  of  opium  to  have  recourse  to 
cheap  and  noxious  stimulants  procurable  from  weeds 
which,  I may  almost  say,  grow  near  every  man’s  door. 
Although,  as  I have  said,  the  consumption  of  opium 
by  the  people  of  India  generally  is  infinitesimally  j 
small,  it  has  been  consumed  for  centuries  by  certain  j 
classes  in  Northern  India.  It  is  an  indisputable  fact, 
as  Sir  Lepel  Griffin  has  told  us,  that  these  classes,  ! 
especially  the  Rajputs  and  Sikhs,  are  precisely  the  I 
finest  races  physically  in  all  India.  I have  often 
thought  that  the  best  practical  answer  to  those 
who  inveigh  against  the  use  of  opium  would 
be,  if  such  a thing  were  practicable,  to  bring 
one  of  our  crack  opium  - drinking  Sikh  regi- 
ments to  London,  and  exhibit  them  in  Hyde- 
park.  There  is  no  more  vigorous,  manly,  handsome 
-race  of  men  to  be  found,  not  only  in  India,  but  in 
the  world.  They  are  the  flower  of  our  Indian  army, 
and  one  of  the  bulwarks  of  our  empire,  and  yet  the 
use  of  opium  among  them  is  almost  universal.  It 
has  always  seemed  to  me  a significant  fact  that  among 
all  the  passionate  appeals  to  British  ignorance,  we 
never  hear  one  word  about  the  Sikhs.  We  hear  a 
great  deal  about  so-called  opium  dens,  which,  after 


all,  are  very  few  and  far  between,  but  we  hear 
nothing  about  the  constant  consumption  of  opium 
among  the  finest  populations  of  India.  People  talk 
glibly  about  suppressing  by  law  the  growth  and  con- 
sumption of  opium  in  India.  I have  great  faith  in 
the  power  of  folly  and  ignorance,  but  I trust  that  I 
may  not  see  the  day  when  the  attempt  is  made  to 
deprive  Sikhs  and  Rajputs  of— I will  not  say  a luxury 
— but  one  of  the  innocent  and  beneficial  necessaries 
of  their  lives.  I read  the  other  day,  referring  to  this 
subject,  some  remarks  by  a most  accomplished 
writer,  who  speaks  on  Indian  subjects  with  high 
authority — I hope  Sir  William  Hunter  will  pardon  me 
for  quoting  him.  He  said  that  a law  such  as  that  to 
which  I have  just  referred,  could  only  be  enforced  in 
British  territories  by  bloodshed  and  arms,  while  in 
native  States  it  could  not  be  enforced  at  all.  I 
might  enlarge  much  more  on  such  considerations! 
They  involve  issues  of  political  gravity,  the  existence 
of  which  appears  to  be  unknown  and  unsuspected  in 
this  country.  I repeat,  however,  that  these  classes 
which  consume  opium,  highly  important  as  they  are 
politically,  are  numerically  an  insignificant  fraction  of 
the  Indian  population,  and  that,  so  far  as  the  people 
of  India  generally  are  concerned,  no  opium  question 
really  exists.  I must  now  say  something  about 
China ; but  Mr.  Batten  and  other  gentlemen,  who 
have  spoken  with  the  highest  authority,  have  said 
so  much  on  this  part  of  the  subject,  that  I shall  add 
very  little,  and  I can  add  really  nothing  that  is  new. 
There  can  be  no  greater  delusion  than  to  suppose 
that  China  depends  on  India  for  her  supply  of  opium. 
If  no  opium  were  exported  from  India,  the  consump- 
tion of  China  would  remain  practically  unchanged. 
Indian  opium  in  China  is  a luxury  of  the  compara- 
tively rich.  If  they  were  deprived  of  it,  they  would 
suffer  as  the  richer  classes  would  suffer  here  if 
they  were  deprived  of  the  choicest  vintages  of 
Bordeaux  and  Burgundy,  or  if  tobacco  smokers  got 
no  more  cigars  from  Cuba.  In  such  a case,  in  this 
country,  the  frequenters  of  beer-shops  and  gin-palaces 
would  be  conscious  of  no  hardship  ; and  the  popula- 
tion of  China  would  be  equally  unconscious  if  it 
received  no  opium  from  India.  A single  province  of 
China  produces  more  opium  than  the  whole  Indian 
Empire.  Whole  provinces  are  covered  with  the 
poppy  ; the  cultivation  goes  on  increasing,  without 
any  interference  on  the  part  of  the  Government  of 
China.  Even,  therefore,  if  it  were  true  that  the 
people  of  China  are  being  ruined  by  opium,  the 
cessation  of  imports  from  India  would  not  diminish 
the  evil.  But  it  is  certainly  not  true.  The  vast 
majority  of  the  consumers  of  opium  in  China  con- 
sume it  in  moderation  ; and  it  is,  as  I said  before,  as 
harmless  as  the  wine  and  beer  of  Europe.  Moreover, 
as  Mr.  Batten  has  told  us,  if  the  Government  of 
China  should  wish  to  undertake  the  task  of  stopping 
the  consumption  of  opium,  and  preventing  the 
importation  of  opium  from  India,  it  can  do  so 
if  it  pleases.  It  can  prohibit  the  importation, 
or  can  impose  any  restrictions  that  it  likes. 
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Meanwhile,  there  is  nothing  with  which  we  need 
reproach  ourselves.  If,  as  I wrote  myself  some 
years  ago,  in  deference  to  ignorant  prejudices, 
India  is  deprived  of  the  revenues  which  she  now 
obtains  from  opium,  an  act  of  folly  and  injustice  will 
be  perpetrated  as  gross  as  any  that  has  ever  been 
inflicted  by  a foreign  Government  on  a subject 
nation.  India  now  possesses  the  rare  fortune  of 
obtaining  from  one  of  her  native  products  a great 
revenue,  without  the  imposition  of  taxes  on  her  own 
people  ; and  we  are  asked  to  sacrifice  the  manifest 
and  vital  interests  of  those  people,  to  whose  good 
we  are  pledged  by  the  highest  duties,  in  hope  of 
protecting  others,  against  their  will,  from  imaginary 
evils;  in  other  words,  to  inflict  certain  injury  in 
pursuit  of  a benevolent  chimera,  which  must  elude  us. 
Truly,  to  use  the  words  of  Condorcet,  “ L’enthousiaste 
ignorant  est  la  plus  terrible  des  betes  feroces.”  I 
wish  to  say  only  one  thing  more,  and  it  is  that  with 
which  I began : what  we  want  is  the  truth.  How, 
I may  be  asked,  if  this  widely-spread  belief  regard- 
ing India  is  erroneous,  what  is  the  explanation 
of  its  prevalence  ? My  answer  is,  that  the 
ignorance  that  prevails  in  this  country  regarding 
everything  Indian  is  enormous.  The  ignorance  about 
opium  is  on  all  fours  with  the  ignorance  on  every 
other  subject  connected  with  India,  and  this  ignor- 
ance is  not  confined  to  those  who  we  expect  to  be 
ignorant,  but  extends  to  the  most  highly  educated 
classes.  It  extends  to  all  Indian  subjects,  history, 
geography,  the  condition  and  habits  of  the  people, 
the  constitution  of  the  Government,  in  fact  to  every- 
thing. I will  give  an  illustration  which  always  seems 
to  me  to  have  an  useful  bearing  on  this  opium  ques- 
tion. There  are  many  curious  delusions  about  India 
which  it  seems  impossible  to  kill.  When  I hear 
educated  Englishmen  talking  about  opium,  I am  often 
reminded  of  some  admirable  remarks  of  Sir  Henry 
Maine  on  Mr.  Buckle's  “History  of  Civilisation.” 
Mr.  Buckle  derives  all  the  distinctive  institutions 
of  India,  and  the  peculiarities  of  its  people,  from  the 
fact  that  the  exclusive  food  of  the  natives  of  India  is 
rice.  It  follows  from  this,  he  tells  us,  that  caste 
prevails,  that  oppression  is  rife,  that  rents  are 
high,  and  that  customs  and  law  are  stereotyped. 
I have  no  doubt  that  if  Mr.  Buckle  had  been  asked 
he  would  have  said  that  the  same  cause  accounted 
for  the  consumption  of  opium  in  India.  I sometimes 
ask  my  English  friends  when  they  talk  about  opium 
what  they  suppose  to  be  the  ordinary  food  of  the 
people  of  India.  The  almost  universal  answer  given, 
perhaps  with  some  air  of  displeasure  that  they 
should  be  asked  such  a foolish  question,  is  that  of 
course  it  is  rice.  I believe  that  nine-tenths  of  the 
educated  men  and  women  of  this  country  believe  this 
to  be  true.  When  they  have  not  learnt  such  an 
elementary  fact  as  this,  that  throughout  the  greater 
part  of  India  rice  is  no  more  the  ordinary  food  of  the 
people  than  it  is  in  England,  how  can  we  be  sur- 
prised if  they  do  not  know  the  truth  about  opium.  I 
cannot  pretend  to  be  hopeful  that  this  ignorance  will 


be  dispelled  before  it  has  inflicted  some  ruinous  in- 
justice on  the  unfortunate  people  of  India.  In  con- 
clusion, I would  ask  those  who  have  accepted  these 
views  about  the  iniquity  of  the  Indian  Government  in 
regard  to  opium,  to  ponder  the  words  of  a wise 
and  benevolent  man — John  Stuart  Mill.  He  had 
better  means  of  knowledge  and  knew  more  about 
India  than  almost  any  Englishman  that  I 
have  heard  of  who  had  not  lived  long  in 
that  country,  and  he  declared  his  conviction  that 
our  Government  there  had  been  “ not  only  one 
of  the  purest  Governments  in  intention,  but  one  of 
the  most  beneficent  in  act  ever  known  among  man- 
kind.” This  was  true  when  it  was  written,  and  it 
is  truer  now.  I believe  that  there  is  no  Government 
in  the  world  that  strives  so  honestly  and  resolutely 
to  think  of  nothing  but  the  highest  interests  of  the 
people  it  governs.  I believe  that  there  is  no  country 
in  the  world  in  which  the  men  who  carry  on  the 
administration  are  more  able  and  upright,  or  who 
have  a more  true  regard  for  the  welfare  of  those 
committed  to  their  care.  We,  who  have  spent  our 
lives  in  India,  are  not  all  fools  or  impostors.  It  is, 
as  Mr.  Batten  has  most  truly  observed,  remarkable 
that  no  single  instance  can  be  quoted  of  an  English- 
man who  has  been  directly  responsible  for  the  well- 
being of  India,  and  who  has  had  an  important  voice 
in  its  administration,  who  has  held  the  views  against 
which  I have  been  protesting.  That,  as  Mr. 
Batten  said,  has  been  left  for  irresponsible  per- 
sons in  this  country,  whose  want  of  knowledge 
is  patent  to  every  one  who  has  studied  the  question 
on  the  spot.  When  I hear  the  Government  of  India, 
charged  with  the  abominable  wickedness  of  poison- 
ing its  own  subjects,  and  poisoning  millions  of 
Chinese  for  the  sake  of  filthy  lucre,  there  is  only  one 
reason  which  prevents  me  from  being  filled  with 
indignation,  and  this  is  that  I know  that  these  charges 
are  the  offspring  of  ignorance  alone.  Unfortunately 
this  does  not  make  them  less  serious,  for  of  all  the 
enemies  to  human  progress  ignorance  is  the  most 
formidable,  and  is  especially  formidable  when,  as  in 
this  present  case,  it  is  combined  with  honest  enthu- 
siasm and  an  anxious  desire  for  that  which  is  right. 

The  following  communications  from  gentlemen 
who  sent  up  their  names,  and  were  prepared  to 
speak,  have  been  received  since  the  meeting : — 

Sir  George  Birdwood — I have  already  said  all 
that  I have  to  say  on  the  only  phases  of  the  opium 
question  that  interest  me,  namely,  the  historical  and 
physiological,  in  my  letters  to  the  Times  of  the  6th 
December,  1881,  and  20th  January,  1882;  which  have 
moreover  been  reprinted  at  length  in  Mr.  Brereton’s 
“Truth  about  Opium,”  and  Mr.  Sultzberger’s  “All 
about  Opium,”  and  are  repeatedly  referred  to  in 
Mr.  Haines’s  “Vindication  of  England’s  Policy  with 
regard  to  the  Opium  Trade,”  a most  scholarly  volume, 
which  ought  to  be  in  the  hands  of  every  serious  student 
of  the  history  of  the  state  monopoly  of  the  production 
of  opium  in  India.  My  experience  of  the  habitual  use 
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of  opium,  and  the  results  of  my  researches  into  its 
origin  and  spread  throughout  the  East  are,  therefore, 
on  easily  accessible  record ; and  were  the  controversy 
on  the  subject  scientifically  conducted  they  would 
require  no  reiteration  here.  But  as  a paid  agitation 
against  the  opium  revenue  is  again  being  organised 
for  the  express  purpose  of  making  its  abolition  a test 
question  for  Parliamentary  candidates  at  the  next 
general  election,  it  becomes  the  duty  of  everyone 
familiar  with  India  and  the  condition  of  its  ancient 
people,  to  testify,  whenever  and  wherever  challenged 
to  do  so,  to  the  truth  in  regard  to  their  indulgence 
in  opium,  and  its  effects  on  them.  But  before  I pro- 
ceed to  briefly  re-state  my  personal  experience  of  the 
habitual  use  of  opium  in  the  East,  which  is  the  only 
part  of  my  contribution  to  the  discussion  on  Mr. 
George  Batten’s  powerful  paper  of  any  practical  per- 
tinence to  the  immediate  controversy,  I would  ven- 
ture to  indulge  myself  in  treating  for  awhile  of  certain 
points  connected  with  the  ancient  history  of  opium, 
of  deep  suggestiveness  to  students  of  the  history 
of  Eastern  commerce  and  art.  It  has  always 
been  accepted  that  the  word  opium  is  the  Greek 
word  opion , the  diminutive  of  opos , “juice;” 
and  there  is  not  an  Eastern  or  Western  word  for 
true  opium  which  is  not  a variant  of  this  Greek  word 
opion.  It  has,  however,  recently  been  suggested  that 
the  Sanskrit  word  ahipana , or  apana , is  an  original 
and  indigenous  Indian  word  for  opium,  and,  inas- 
much as  Pliny  mentions  [xx,  76-80]  a spurious 
opium-yielding  poppy  called  ciphron  [“  foam  ; ” cf. 
Aphro-dite  ex  Ashteroth],  that  the  Greek  word 
opium  may  have  been  from  the  Sanskrit  ahipana , 
which,  in  ignorance  of  its  true  parentage,  was 
fathered  on  opos.  But  the  hard  fact  is  that  the  word 
ahipana , or  apana,  does  not  occur  in  any  Sanskrit 
book  until  it  appears,  for  the  first  time,  in  a Sanskrit 
dictionary,  published  about  seventy  years  ago.  The 
Greeks  and  Romans  knew  poppies,  and  opiate 
preparations  from  poppies,  from  the  earliest  ages 
of  their  history,  and  the  pharmakon  nepenthes , 
the  praises  of  which,  as  a “ grief  assuaging 
drug,”  are  so  rapturously  sung  in  the  Odyssey 
[iv.  221],  was  probably  the  primitive  form  of  the 
Egyptian  opium  ( opium  Thehaicum ) of  a latter 
date.  But  it  is  very  doubtful  whether  the  first  poppy 
known  to  them  was  the  Popaver  somniferum , from 
which  alone  true  opium  has  ever  been  prepared  ; and 
it  is  most  probable  that  their  original  opiate  poppy, 
and  the  original  opiate  poppies  everywhere,  were 
certain  species  of  red  poppy,  resembling  P.  Rhceas, 
which,  from  East  to  West,  dye,  in  bright  blood  red,  the 
midsummer  fields  of  Middle  Asia  and  Europe.  I 
believe  one  of  these  red  poppies  of  Middle  Asia 
to  be  the  original  source  of  some  primitive 
indigenous  opiate  preparation  in  China  and  India, 
as  distinguished  from  the  true  opium  introduced 
into  these  countries  from  Egypt,  and  Asia  Minor  and 
Persia,  through  the  intermediation  of  the  Arab  traders 
of  the  7th  and  8th  centuries  in  the  Indian  Ocean. 
The  earliest  form  of  opium,  expressly  described  by 


any  Western  wiiter,  is  the  mekonion  of  Theophrastus 
[d.  B.C.  287],  an  inspissated  extract  of  the  whole 
plant,  such  as  the  pharmakon  nepenthes  probably 
was,  and  it  is  clear  from  Pliny  that  this  tnekunion, 
and  similar  opiate  extracts,  were  made  from  a red 
poppy,  as  a spurious  opium  still  is  in  the  Himalayas 
and  China,  as  well  as  from  the  true  opium  poppy,  P. 
somniferum , with  which  the  Romans  had  already 
become  acquainted,  when  Pliny  [a.d.  24-79]  wrote. 
Dioscondes  [a.d.  77]  is  the  first  to  distinguish  the 
opium,  prepared  from  the  kodeia  or  capsule  of 
P.  somniferum , from  mekonion , and  down  to 
the  15th  century  “meconium,”  was  still  dis- 
tinguished from  true  opium,  the  “ opium  Thebai- 
cum  ” of  the  time.  I have  not  the  slightest  doubt 
myself  of  primitive  opium,  i.e.,  parmakon  nepen- 
thes, and  mekonion  having  originated  in  Central 
Asia,  the  known  home  of  the  wild  form  of  P. 
somniferum ; and  it  is  very  suggestive  to  note  in 
this  connection  that  the  Hebre  .v  word  tosh , trans- 
lated in  our  A.Y.  of  the  Bible  by  “ gall  ” (Deut. 

I xxix.  18,  and  xxxii.  32-3  ; Psalms,  lxix.  21  ; and 
| Jeremiah  viii.  14,  ix.  15,  and  xxiii.  15  ; and  Lamen- 
tations iii.  19)  is  not  “gall,”  i.e.,  “bile,”  but  a 
! plant,  as  is  indicated  by  the  Hosea  x.  4,  where  rosh 
is  translated  “ hemlock,”  and  that  plant  one 
yielding  a nauseously  bitter  soporific  decoction, 
and,  undoubtedly,  as  every  reader  of  the  last 
! text  referred  to  who  has  travelled  in  the  Holy 
Land  will  recognise,  the  red  flowering  P.  arenarium, 

\ Also  the  very  word  rosh  recalls  the  letter  “ r,”  in 
I roia,  the  pomegranate ; roias,  “ the  pomegranate 
I red  poppy  ; ” eruthra,  “ ruber,”  “ robigo,”  rouge , 
and  red  ; and  also  in  the  Sanskrit  rudhira , 
“blood.”  In  the  “Song  of  Moses”  it  is  evident 
that  the  wine  of  Palestine  is  contrasted  with  the 
accursed  beverage,  an  opiate  one  as  I conceive,  of 
the  neighbouring  Egyptian  and  other  heathen.  With 
reference  to  the  passage  in  the  Psalms,  the  Gospel 
according  to  St.  Matthew  says  (xxxii.  34)  : — “ They 
gave  Him  vinegar  to  drink,  mingled  with  gall,”  the 
Greek  word  here  meaning  bile ; and  the  Gospel 
according  to  St.  Mark  (xv.  23)  : — “ And  gave 
Him  to  drink  wine  mingled  with  myrrh,”  that 
is,  with  esmurnesmenoti,  which  was  probably  some 
soporific  syrup  of  myrrh  similar  to  those  the  Greeks 
and  Romans  were  in  the  habit  of  administering  in 
the  form  of  various  portions  to  numb  the  sensibility  of 
persons  condemned  to  death.  Such  probably  was  the 
diacodion  of  Pliny,  a “ brose”  prepared  by  stirring  a 
decoction  of  120  heads  of  the  poppy  aphron,  thickened 
with  frankincense  and  gum  acacia,  and  flavoured  with 
saffron,  into  one  sextarius  of  raisin  wine  of  Crete.  I 
need  add  nothing  to  what  Mr.  George  Batten  has 
said  on  the  modern  history  of  opium  ; and  from  the 
authorities  I have  cited  in  the  third  edition  of  my' 
“ Report  on  the  Old  Records  of  the  India-office,”’ 
and  independently  quoted  in  the  article  on  “ Opium,” 
recently  reprinted  as  a Parliamentary  paper  from 
Dr.  George  Watt’s  monumental  “ Dictionary 
of  the  Economic  Products  of  India,”  it  is 
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now  abundantly  clear  that  from  the  15th  century 
true  opium  has  been  grown  and  manufactured  in 
India  and  China,  and  continuously  exported  from 
Western  India  and  Bengal.  In  India,  its  production 
was  the  monopoly  of  the  Great  Mogul,  until  1757, 
when,  as  one  of  the  fruits  of  Clive’s  victory  at  Plassey, 
it  passed  into  the  hands  of  the  East  India  Company. 
This  sufficiently  disposes  of  the  charge,  as  Mr. 
Donald  Matheson  admitted,  in  July  last,  and  which 
every  reader  of  “ Robinson  Crusoe  ” (see  St.  James's 
Gazette , 14th  May  last)  should  know  to  be  untrue, 
that  Warren  Hastings  created  the  monopoly,  and 
originated  the  trade  in  the  drug  with  China.  I my- 
self harbour  a suspicion  that  the  Chinese  have  always 
habitually  used  some  sort  of  papaverous  “opiate.” 
The  artistic  elaboration  of  the  opium  pipe  in  the  ex- 
treme west  of  China,  bordering  on  Burmah  and 
Assam,  is  to  me  a direct  suggestion  of  such  a suspicion. 
It  may  have  originated  in  a pre-existing  pipe  for 
smoking  some  preparation  of  the  hemp  plant,  which, 
like  the  opium  poppy,  is  indigenous  to  Middle  Asia ; 
but  it  could  not  have  originated,  as  has  been  sug- 
gested, in  the  smoking  of  tobacco,  as  this  plant, 
which  is  a native  of  America,  was  not  introduced 
into  China  until  the  17  th  century.  And  there  is  the 
fact  of  the  cultivation  in  Nepaul,  Jammu,  and  else- 
where in  the  Himalayas,  of  a red  poppy  with  black 
•seeds,  for  the  preparation  of  a crude  opium  ; and 
that,  to  the  present  day,  this  opium  is  exported  from 
these  States  in  considerable  quantities  to  the  hinter- 
Chinese  provinces  of  Yarkand,  Khoten,  and  Aksu. 
And  I have  the  further  suspicion  that  it  was  the 
Buddhists  who,  from  the  sub-Himalayan  cradle 
•of  their  religion  in  Eastern  Bengal,  carried  the 
use  of  this  Himalayan  crude  opium  all  over 
India,  and  introduced  its  cultivation,  with  that 
•of  the  tea  shrub,  through  the  passes  of  the 
Himalayas,  into  the  western  provinces  of  China 
proper.  And  is  not  this,  probably,  the  true  explana- 
tion of  the  sudden  conversion  of  the  whole  popula- 
tion of  ancient  India,  except  the  Rajputs,  from  the 
use  of  various  intoxicants  to  total  abstinence  from 
them,  ever  since  the  date  of  the  rise  of  Buddhism 
in  India.  In  his  “ Vicissitudes  of  Aryan  Civilisation 
in  India,”  Mr.  M.  M.  Kunte  (Bombay,  1880),  has 
•conclusively  demonstrated"  that  the  Vedic  Elindus, 
like  all  other  Aryan  races,  were  voracious  eaters  of 
beef,  and  inordinate  drinkers  of  wine  or  beer ; 
and  an  entire  mandala  of  the  Rig  Veda  is  devoted 
to  the  praise  of  their  favourite  intoxicant,  soma , 
which  probably  included  beers  and  wines  brewed 
from  various  sources,  such  as  the  date,  vine, 
■Sic.,  flavoured,  or  perhaps  fermented  with  the 
twigs  of  some  such  plant  as  the  soma-lata  of 
modern  India,  Sarcostemma  hr  achy  stigma.  In  the 
Hindu  mythology,  Indra,  beside  the  other  things 
he  personifies,  is  also  the  divine  afflatus”  produced 
in  him  who  drinks  the  “ sacred  soma .”  Drunken- 
ness has  been  regarded  as  of  this  supernal  significance 
in  the  primitive  faith  of  all  nations,  as  it  still  is 
among  savage  races.  Undoubtedly  mankind  have,  in 


the  mysterious  processes  of  Providence,  been  greatly 
indebted  to  drunkenness  as  well  as  to  dreams,  for 
many  of  their  most  exalted  spiritual  conceptions,  and 
this  is,  in  part,  the  explanation  of  the  sacramental 
position  held  by  strong  diinks  and  other  narcotics, 
such  as  tobacco,  Sc c.,  in  the  religious  rites  of  every 
country  of  the  world,  savage  and  civilised  [cf.  Deut. 
xiv.  26].  At  all  events  in  India  the  whole  economy 
of  Hindu  life  is  based  on  the  daily  soma  sacrifice ; 
but  ever  since  the  advent  of  Buddhism  the  offering  of 
flowers  and  fruits,  and  in  rare  instances  the  cere- 
monial drinking  of  a harmless  soma , infused  from  the 
twigs  of  S.  brachystigma , has  been  substituted  for 
beef  and  wine,  or  beer.  Only  among  their  chivalrous 
Rajput  leaders,  who  have  always  represented  the 
Vedic  spirit  of  Aryan  superiority  in  India  did  the 
wine  or  beer  drinking  habits  of  the  ancient  Hindus 
survive  down  to  the  time  of  their  suburgation  by  the 
Mahomedans,  when  for  “ the  intoxicating  cup  ” they 
partially  substituted  the  true  opium  introduced  into 
India  by  their  Mahomedan  conquerors.  It  is  evident 
that  this  temperance  reform  was  promoted  among  the 
Raj  puts,  by  their  taking  to  the  opium  then  received  from 
the  Persian  Gulf  and  Egypt ; and  how  could  the  still 
more  remarkable  revolution  wrought  in  ancient  India 
by  the  Buddhists  have  been  accomplished  without 
the  aid  of  some  similar  narcotic  stimulant ; and  what 
was  there  at  hand,  saving  some  crude  form  of  opium  ; 
for  the  Buddhists  would  no  more  have  tolerated 
hemp  than  wine  or  beer;  while,  for  a vegetarian 
population,  such  as  the  bulk  of  the  Hindus  became 
under  the  Buddhists,  living  within  the  tropics,  opium 
was  an  absolutely  necessary  adjuvant  to  their 
daily  diet.  But  all  this  is  mere  speculation,  and  I 
now  pass  on  to  speak  of  my  personal  observa- 
tion of  the  habitual  use  of  opium  during  my  15 
years  latter  residence  in  Western  India.  I paid 
the  closest  attention  to  the  subject  during  the  whole 
of  the  years  I was  there,  and  had  every  kind  of 
experience  in  relation  to  it,  having  at  different  periods 
been  in  medical  charge  of  the  Southern  Mahratta 
Irregular  Horse,  the  8th  Madras  Cavalry,  the  3rd 
Bombay  Native  Infantry,  a battery  of  Artillery,  the 
jail  and  civil  station  of  Sholapore,  and  the  steam 
frigate  Ajdaha.  Subsequently,  and  for  the  remainder 
of  my  service,  I was  attached  to  the  Jamsetjee 
Jejeebhoy  Hospital,  Bombay,  and  was  in  succession 
Professor  of  Anatomy  and  Physiology,  and  of  Botany 
and  Materia  Medica,  at  Grant  Medical  College.  I 
was  also  a J.P.  and  visitor  of  the  jails  in  Bombay, 
and  the  year  I was  sheriff  I regularly  visited 
them.  Besides  this,  I was  probably  more  intimately 
familiar  with  all  classes  of  the  native  population  than 
any  other  European  of  my  generation,  while, 
as  an  ever  active  journalist,  I was  mixed 
up  in  almost  every  discussion  of  this  sort  during  my 
time  in  Bombay.  Well,  in  all  the  experience,  as 
here  precisely  detailed,  and  capable,  therefore,  of 
being  checked  at  every  point,  I thus  had  of  the 
indigenous  life  of  Western  India,  I never  once  met 
with  a single  native  suffering,  or  who  had  ever 
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suffered,  from  what  is  called  the  excessive  use,  or 
from  the  habitual  use  of  opium ; and,  excepting 
cases  of  accidental  or  wilful  poisoning  by  opium, 
I never  knew  of  a single  instance  of  death 
from  its  use.  And  I have  never  met  with  anyone 
who,  in  his  own  personal  experience,  has  known  a 
case  of  death,  or  of  injury  to  health,  from  the  habitual 
use  of  opium  as  practised  by  the  people  of  any  part 
of  India  proper.*  So  far  as  I can  remember,  in 
the  printed  tables  used  in  Indian  civil  and  military 
hospitals  for  the  entry  of  diseases,  there  is  no  column 
for  the  “ opium  habit,”  nor  for  “ deaths  from 
opium.”  On  the  strength  of  my  personal  experience, 
I should  be  prepared  to  defy  anyone  to  bring  for- 
ward from  their  personal  experience  a single  authentic 
record  of  death,  or  shortened  life,  from  habitual 
opium  eating  or  drinking  in  India.  If  any  one  can, 
let  him,  and  the  means  of  verifying  his  or  her 
statement  are  always,  within  the  current  generation, 
accessible  in  India.  On  the  contrary,  so  far  as 
my  experience  goes,  the  healthiest  populations  of 
Western  India  are  those  distinguished  for  their,  so 
stigmatised,  excessive  use  of  opium.  I refer  to  the 
people  of  Gujerat  generally,  and  more  particu- 
larly to  the  people  of  the  Kaira  district,  and  also 
of  the  neighbouring  district  of  Broach.  As  to  opium 
smoking,  it  is,  from  my  experience  of  it,  as  innocuous 
as  smoking  hay,  straw,  or  stubble.  It  has  not  the 
potency  of  the  mildest  tobacco  smoking,  as  judged 
by  my  experiments  with  it  on  myself.  I have,  there- 
fore, always  presumed  that  the  morphia  in  “ the 
smokable  extract  of  opium”  is  all  decomposed  in 
the  flame  of  the  lamp  at  which  the  opium  pipe  is 
lighted,  before  the  smoke  from  it  reaches  the  lungs. 
This,  however,  is  only  a presumption  ; and,  in  one 
case,  examined  by  Professor  Attfield,  morphia  was 
found  in  the  ashes  of  an  opium-pipe  used  by  a 
smoker  in  the  East-end  of  London.  But,  be  this  as 
it  may,  we  find  in  China,  as  in  India,  that 
nowhere  are  the  native  populations  so  robust,  in- 
dustrious, and  thriving  as  in  the  principal  opium- 
producing  provinces  of  the  Empire.  It  is  enough  to 
refer  on  this  point  to  the  report  by  Mr.  W.  Donald 
Spence,  our  Acting-Consul  at  Ichang,  published  in 
the  Parliamentary  Paper,  No.  3,  of  1882,  page  35. 
Of  course,  I know  the  in  terrorem  cases  to  be  seen 
in  the  opium  dens  in  Bombay  and  elsewhere  in  the 
East.  I well  knew  the  Bombay  den  kept  in  my 
time  by  a Chinese  “ gentle  convertite  ” to  Christi- 


*  While  Mr.  Alexander — whose  fairness  in  controversy, 
and  unfailing  courtesy  on  all  occasions,  I desire  to  warmly 
acknowledge  — was  speaking,  the  following  extract  was 
handed  up  for  me  to  read  from  Sir  Charles  Bernard’s  well- 
known  “ Note,”  appended  to  Sir  Charles  Aitchison’s  Report 
on  the  “ Use  of  Opium  in  Burmah  ” : — “ Neither  in  the  gaols, 
nor  in  the  opium  shops,  nor  in  the  villages,  save  in  Minlyin, 
did  I come  across  actual  tangible  evidence  of  the  effects  of 
opium.”  To  this  a reply  was  vociferously  made  from  the  back 
benches  that,  when  Sir  Charles  wrote  the  “Note,”  he  had 
been  only  two  months  in  Burmah.  But  I have  since  ascer- 
tained from  Sir  Charles  Bernard  that  he  still  stands  by  his 
“Note,”  and  to  every  word  of  the  above  extract. — Geo.  B. 


anity.  It  was  the  one  den  in  a city  with  a popula- 
tion second,  in  the  whole  British  Empire,  only  to 
that  of  London.  Yet  I never  saw  more  than  ten  or 
twelve  opium  smokers  there  at  any  time — poor,  lost 
souls,  whose  miserable,  physical,  and  moral  degrada- 
tion and  depravity  it  would  be  impossible  for  even 
descriptive  reporters  and  sensational  photographers  to 
exaggerate.  But  who  were  they  ? The  dregs  of  the 
lowest  outcasts  of  the  greatest  emporium  of  trade  in  the 
Old  World  outside  London,  and  the  sink  of  all  the 
miscellaneous  roving  vagabondage  of  the  Indian 
Ocean.  And  as  for  the  real  causes  of  their  suffer- 
ings, I will  only  here  say  that,  so  far  as  I could  ever 
ascertain,  they  had  nothing  to  do  with  the  opium- 
pipe,  which  seemed  to  me  to  be  simply  the  last 
palliative  of  their  “ disnatured  torment,”  until  enfran- 
chised of  it  all  by  death,  which  generally  overtook 
these  cases  of  complicated  and  perverted  nympholepsy 
in  from  three  to  nine  months.  I hold  the  recipe  of 
the  chandu  sold  in  the  Colbhat  den,  and  it  is  difficult 
to  understand  how,  when  decomposed  in  the  opium 
lamp,  the  stuff  could  have  the  slightest  physiological 
effect  on  its  smokers.  I am  not  entitled  to  discuss  the 
administrative  and  economical  sides  of  the  opium 
question  ; but  surely  those  who  hold  that  the  habitual 
use  of  opium  is  harmful,  should  be  the  last  to  object 
to  the  State  monopoly  of  the  production  of  the  drug 
in  India.  I,  on  the  contrary,  holding  that  its 
habitual  consumption  is  essential  to  the  health, 
wealth,  and  happiness  of  a vegetarian  tropical 
people,  would  freely  throw  the  cultivation  and  ma  u- 
facture  of  it  open  to  private  enterprise,  and  raise  as 
large  a revenue  from  its  export  from  India  as  it  would 
bear.  The  whole  public  revenue  of  India  might,  in 
this  way,  be  derived  from  its  export,  and  the  people 
of  India  left  practically  untaxed.  But  who  are  we, 
that  we  should  object  to  the  people  of  India  and  China 
using  opium  as  a narcotic  stimulant.  You  have  all  read 
in  the  Times  of  the  17th  ult.,  the  statement  of  the 
yearly  drink  bill  of  the  United  Kingdom,  prepared 
by  the  Rev.  Dr.  Dawson  Bums.  It  mounts  up  to 
£141,000,000,  or  £3  15s.  per  head  of  our  highly 
Christian  population.  Sir  John  Hart,  the  Inspector- 
General  of  Chinese  Customs  has,  in  an  elaborate 
memorandum,  estimated  the  total  sum  spent  on 
opium  by  “the  heathen  Chinee”  to  be,  at  the  out- 
side, £25,000,000 ; or  an  average  of  twenty  pence 
per  head.  If  we  replaced  our  Christian  drink  by  the 
Chinese  heathen  opium,  our  annual  expenditure  on 
the  same  would  be  but  £3,150,000,  instead  of 
£14 r, 000, 000,  a great  saving  to  the  pockets  of  British 
consumers ; while  if  the  Chinese  could  only  be  in- 
duced by  our  missionaries  to  give  up  their  opium,  and 
take— for  it  would  come  to  this  at  last — our  drink  in- 
stead, their  annual  drink  bill  would  be  £1, 125,000,000, 
a prodigious  prospective  profit  to  the  British  and 
other  manufacturers  of  every  denomination  of  strong 
drinks.  And  were  the  Imperial  Government  to  force 
the  Government  of  India  to  abolish  the  production 
and  habitual  use  of  opium  in  that  country,  an  un- 
looked for  market,  of  immeasurable  magnitude, 
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would  be  opened  to  our  gin  and  whiskey  distillers 
there  also.  Few  things  indeed  could  be  more 
perilous  than  that  a question  so  vast  and  intricate  in 
its  nature,  and  so  far-reaching  in  its  bearings,  should 
be  hurried  on  to  the  arbitrament,  as  is  proposed,  of 
the  British  constituencies  at  the  next  General  Elec- 
tion. It  is  in  this  impatient,  reckless,  and  suicidal 
■manner,  that  not  only  economic,  social,  administra- 
tive, and  political,  but  even  literary,  scientific, 
artistic,  and  religious  questions  are  now  treated 
in  this  country,  until  every  problem  of  our 
national  life  is  being  confused  by  irresponsible 
■counsels,  and  turned  to  our  destruction;  and  from 
a present  so  oppressed  by  popular  prejudices  and 
passions  the  outlook  into  the  future  would  indeed  be 
full  of  humiliation  and  bitterness  and  despair,  but 
for  the  support  derived  from  the  historical  conviction 
that  this  world  is  overruled  by  a predetermining 
power  which,  whether  the  necessity  of  nature  or  the 
supernatural  will  of  universal  belief,  directs  the 
destinies  of  nations  through  every  deviation  into 
error  and  evil,  to  the  enduring  ends  of  truth  and 
righteousness. 

The  Rev.  F.  Storrs  - Turner  : — I expected 
to  hear  a discussion  of  the  actual  position  of  the 
•opium  question  — a discussion  starting  from  Lord 
Lansdowne’s  reply  to  the  anti-opium  memorial — but 
the  debate  has  reverted  to  ancient  history.  The 
anti-opium  party  have  no  fear  of  an  appeal  to 
history.  The  verdict  of  history  has  been  written, 
the  verdict  of  the  national  conscience  has  been  pro- 
nounced, in  a final  and  irreversible  condemnation  of 
our  wicked  Chinese  wars.  With  all  respect  to  such 
■distinguished  men  as  Sir  Thomas  Wade  and  Mr.  Lay, 
who  were  no  mean  actors  in  that  history,  I venture 
to  tell  them,  with  the  utmost  confidence,  that 
nothing  which  they  can  say  will  avail  to  alter  one 
tittle  of  that  verdict.  Nay,  more,  I am  bold  to  say 
to  their  faces,  that  if  they  could  now  say  any- 
thing which  could  avail  to  reverse,  or  seriously 
to  mitigate,  that  verdict,  they  would  thereby 
prove  themselves  gravely  culpable  in  having  kept 
silence  so  long.  They  are  not  blame-worthy,  be- 
cause they  have  nothing  new  to  tell.  In  this  whole, 
sad  story,  from  the  smuggling  of  opium  in  the 
beginning  of  this  century  to  the  Chefoo  Convention, 
there  are  no  secrets,  no  inexplicable  passages.  It  is 
interesting  to  listen  to  men  who  have  helped  to  make 
history,  and  their  personal  reminiscences  may  correct 
small  details,  but  neither  of  these  gentlemen  has  told 
us  anything  of  substantial  importance  which  was  not 
known  before,  partly  through  their  own  reports, 
partly  in  other  ways.  Mr.  Lay  has  told  us  something 
•of  the  arrogance,  insolence,  and  stupidity  of  the 
Canton  mandarins.  But  that  is  not  news.  I have 
said  on  scores  of  platforms  that  opium  was  not  the 
-only  cause  of  the  first  war.  I can  show  to  Mr.  Lay 
in  my  book,  “British  Opium  Policy,”  printed  in 
1876,  passages  setting  forth  that  side  of  the  case, 
which  I think  he  would  acknowledge,  do  not  fall 


short  of  what  he  has  said  to-day.  But  did  Chinese 
pride  and  impracticability  justify  the  East  India 
Company,  the  British  Parliament,  and  British  mer- 
chants for  their  complicity  in  smuggling  poison  into 
China  ? There  might  have  been  a war  if  there  had 
been  no  such  thing  as  opium  in  existence.  The  war 
that  actually  took  place  from  1839  to  1842  began 
from  the  opium  trade,  and  ended  with  extorting  from 
the  Chinese  the  price  of  the  smuggled  opium  which 
they  had  destroyed,  leaving  the  smuggling  to  go  on 
just  as  before  ! In  this  brief  space  it  is  impossible  to 
give  even  the  slightest  sketch  of  the  history.  Mr. 
Lay  has  left  out  almost  all  the  important  facts  ; he 
said  not  a word  of  the  repeated  warnings  to  the 
merchants,  of  their  defiance  of  the  Chinese  Govern- 
ment and  of  their  own  superintendent,  Captain  Elliott, 
of  scenes  of  bloodshed  and  violence  which  make  one 
wonder  that  the  scandalous  story  of  wicked  lawlessness 
did  not  end  in  a wholesale  massacre  of  the  merchants 
engaged  in  the  nefarious  traffic,  and  of  the  rest  of  the 
foreigners  who  were  with  them.  Lin  took  the  opium 
and  spared  their  lives.  You  have  heard  from  Mr. 
Lay,  that  Captain  Elliott  kissed  the  rod,  and  begged 
to  be  allowed  to  resume  trade.  Mr.  Lay  numbered 
Lin’s  refusal  among  his  reasons  to  justify  the  war. 
But  he  did  not  tell  you  that  what  the  Chinese  wanted 
was  a guarantee  that  the  merchants  would  hence- 
forth nevermore  smuggle  opium.  This  Elliott  could 
not  give.  Why,  the  merchants  began  to  smuggle 
again  the  very  instant  they  got  a fresh  supply  of  the 
drug ! They  were  resolved  to  continue  the  illegal 
traffic.  The  East  India  Company  was  continuing  to 
prepare  the  drug  for  the  smugglers.  The  British 
Government  had  persistently  declined  to  interfere. 
Yet  Mr.  Lay  makes  it  an  accusation  against  Com- 
missioner Lin,  who  had  been  sent  from  Peking  with 
express  orders  to  extirpate  the  smuggling  trade,  that 
he  did  not  permit  these  opium-smugglers  to  have 
comfortable  head-quarters  in  Canton  or  Macao  ! To 
Sir  Thomas  Wade — for  whom  I feel  sincere  respect, 
and,  if  he  will  permit  me  to  say  so,  even  affection, 
on  account  of  his  zealous  and  benevolent  exertions  on 
behalf  of  the  Chinese  famine  fund,  for  which  we 
pleaded  side  by  side — I have  no  space  to  reply  satis- 
factorily. I have  ventured  to  remind  him  that  in 
1842,  Sir  Henry  Pottinger,  under  instructions,  endea- 
voured to  induce  the  Chinese  Government  to  legalise 
the  opium  trade  and  was  repulsed.  Humbled  and 
vanquished  by  our  arms,  the  Chinese  Emperor  is  re- 
ported to  have  made  this  memorable  answer : — “ It 
is  true  I cannot  prevent  the  introduction  of  the  flowing 
poison  ; gainseeking  and  corrupt  men  will  not  profit 
and  sensuality  defeat  my  wishes;  but  nothing  will 
induce  me  to  derive  a revenue  from  the  vice  and 
misery  of  my  people.”  Sir  Henry  Pottinger,  an 
honourable  and  humane  man,  as  is  evident  from  his 
proclamations,  would,  after  this  refusal,  have  put  a 
stop  to  the  opium  smuggling  if  he  could,  but  his 
superiors  would  not  allow  him  a free  hand.  I entirely 
believe  Sir  Thomas  Wade  and  Mr.  Lay  when  they 
say  that  neither  they  nor  Lord  Elgin  used  menace  01 
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force  to  extort  the  legalisation  of  opium ; but  as  to 
the  fact,  the  legalisation  was  a result  of  the  “ Arrow  ” 
war,  and  as  to  whether  the  Chinese  felt  themselves 
compelled  or  not,  I would  go  to  the  Chinese  for  in- 
formation. Prince  Kung’s  subsequent  despatch  in 
1869  is  an  expression  of  the  Chinese  feeling,  which 
puts  the  matter  beyond  controversy.  There  never 
was  an  agreement  negotiated  on  equal  terms,  freely 
and  voluntarily,  on  both  sides,  between  Great  Britain 
and  China,  previously  to  the  Additional  Article  to  the 
■Chefoo  Convention,  signed  in  London  in  1885.  If 
the  evangelisation  of  China  is  the  best  hope  for  the 
deliverance  of  that  mighty  people  from  the  thraldom 
•of  opium,  so  also  the  best  and  surest  means  to  con- 
vert the  Chinese  to  Christianity  would  be  the  sum- 
mary and  entire  suppression  of  all  opium  exportation 
from  India  to  China.  Such  an  act  of  righteousness, 
■of  pity,  of  atonement,  would  be  a stronger  auxiliary 
to  our  missions  than  the  addition  of  ten  thousand 
missionaries,  even  though  they  were  able  to  take  the 
Han-lin  degree  in  Peking. 

Sir  Joseph  Fayrer,  K.C.S.I.,  M.D.,  F.R.S. 

I regret  that  I was  obliged  to  leave  the  meet- 
ing at  such  an  early  stage  of  the  discussion, 
another  engagement  rendering  it  impossible  for 
me  to  remain.  I was  much  interested  and  in- 
structed by  Mr.  Batten’s  paper  upon  the  opium 
question,  which  was  most  elaborately  and,  as  I 
thought,  fairly  stated,  with,  perhaps,  a tendency  to 
under  estimate  such  evils  as  arise  out  of  the  abuse  of 
opium.  With  the  historical,  political,  geographical, 
commercial,  and  statistical  portions  of  the  paper  my 
remarks  are  not  concerned  ; they  will  refer  to  the 
important  question  regarding  the  use  of  opium  and 
its  influence  upon  the  health  of  the  population  of 
India  and  China,  or  wherever  else  it  may  be  resorted 
to  as  a habit.  It  is  most  strenuously  urged  by  a 
large  and  influential,  and,  as  I believe,  thoroughly 
conscientious  party,  that  the  use  of  opium,  either  by 
eating  or  smoking,  is  attended  with  the  most  per- 
nicious results,  causing,  sooner  or  later,  demoralisa- 
tion and  destruction  alike  of  body  and  mind.  They 
seem  to  be  of  opinion  that  the  degraded  condition  of 
the  habitues  of  opium-eating  or  smoking  houses, 
whether  in  India  or  China,  represents  the  natural 
and,  one  might  almost  say,  the  inevitable  results  of 
the  use  of  opium.  Ideally,  one  would  wish  that 
stimulants  and  narcotics,  such  as  alcohol,  hemp, 
opium,  tobacco,  chloral,  and  sundry  others  of  recent 
invention,  had  no  existence ; but,  unfortunately, 
human  nature  is  so  constituted  that  it  will  not  forego 
the  use  of  these  drugs,  each  and  all  of  which  is  liable 
to  be  abused,  and  when  so  abused,  produces  the 
most  degrading  and  pernicious  effects  upon  the 
human  race.  One  of  the  curses  of  our  own 
country  and  our  own  race  is  the  abuse  of 
alcohol— the  amount  of  disease,  misery,  and  crime 
produced  by  it  is  incalculable.  With  any  who 
might  enter  upon  a crusade  against  this  form  of 
indulgence,  which  should  correct  the  abuse  and  limit 


the  use  of  it  within  reasonable  bounds,  I confess 
that  I should  have  the  greatest  sympathy;  but  I 
should  never  expect  to  succeed  in  excluding  alcohol 
altogether  from  use  as  food.  There  cannot  be  a 
doubt  that,  in  the  great  cities  of  India,  in  China,  and 
probably  elsewhere  in  the  East,  the  abuse  of  opium 
is  carried  by  a certain,  but  a limited  number,  to  a 
great  extent,  but  to  nothing  like  the  extent  to  which 
the  abuse  of  alcohol  is  carried.  It  is  well  known 
that,  over  large  areas  of  country  in  India,  by  tens  of 
thousands  of  people,  opium,  in  moderation,  is  habit- 
ually used  by  the  natives ; and  that  they  have  a 
thorough  belief  in  its  efficiency  to  protect  them 
against  malarious  disease  ; and  that,  under  its  influ- 
ence, all  the  functions  of  life  are  better  performed  ; 
that  life  is  not  shortened  ; and  that  physical  and 
mental  conditions  are  improved  and  not  deteriorated. 
This  I know  to  receive  the  support  of  those  who 
know  far  more  about  the  subject  than  I do,  and  I 
am  not  aware  of  anything  to  controvert  it.  It  is 
said,  I believe,  by  its  opponents,  that  the  tendency 
of  opium-eating  is  ever  to  increase — to  induce,  it 
may  be,  slow,  but  sure  degradation  and  destruction. 
I do  not  believe  this.  In  the  course  of  many  years’ 
experience  in  India,  I have  known  so  many  who 
have  been  habitual  consumers  of  a small  quantity  of 
opium,  without  in  any  way  suffering  from  it,  or 
without  any  tendency  to  inctease  the  habit,  that  I 
am  unable  to  agree  with  those  who  state  other- 
wise. One  of  my  most  intimate  friends — a native 
nobleman,  with  whom  I frequently  associated — 
died  after  the  age  of  eighty.  He  was  a man  of 
remarkable  intellectual,  mental,  and  physical  vigour, 
of  wonderful  powers  of  endurance  of  fatigue,  a 
great  sportsman,  a spendid  shot,  as  complete  an 
example  of  a native  gentleman  as  one  could  wish 
to  see.  He  was  an  opium-eater,  and  consumed  his 
two  or  three  doses  a day  with  unerring  regularity.  This 
hehad  done  for  many  years  when  I became  acquainted 
with  him.  He  never  increased  the  quantity,  nor  had 
he  done  so  for  several  years  ; he  showed  no  signs  of 
degeneration,  mental  or  physical,  or  anything  sug- 
gestive of  a pernicious  habit.  It  must  be  in  the 
experience  of  old  residents  in  India  to  have  met  with 
similar  cases.  It  seems  to  me  that  this  crusade 
against  opium,  though  well  meant,  is  not  reasonable. 
It  is  as  unfair  to  argue  from  the  habitues  of  opium- 
smoking houses,  as  it  is  from  the  frequenters  of  gin 
palaces  and  other  haunts  where  the  most  degraded 
forms  of  alcoholic  abuse  may  be  met  with  in  our  own 
country.  Both,  in  extreme  cases,  are  an  evil ; but 
the  moderate  use  either  of  alcohol  or  opium  must  be 
left  to  the  discretion  of  those  who  feel  called  upon  to 
take  them.  There  is  another  drug  which  is  also  in 
frequent  use  in  India,  the  hemp  {cannabis),  which  is 
infinitely  worse  than  opium.  I find  no  objection 
taken  to  this  drug  by  the  anti-opium  party.  I can 
see  no  medical  ground  that  would  justify  violent 
interference  with  the  custom  in  question.  Control 
and  limit  the  abuse  of  opium,  but  to  interfere  with 
and  suppress  it  altogether  seems  to  me  unjustifiable. 
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I know  no  reason  why  opium  should  be  interfered 
with  and  alcohol  be  exempt.  The  evils  of  the  one 
are  far  inferior  to  the  evils  of  the  other,  and  the 
moderate  use  of  both — as  I have  said — should  be  left 
to  the  discretion  of  those  who  want  them.  It  seems 
to  me  to  be  clearly  proved  that  the  moderate  use  of 
opium  is  not  attended  with  the  evil  results  ascribed 
to  it,  though,  as  with  alcohol,  a certain  number  of 
persons  will  abuse  it.  I repeat,  therefore,  that  on 
medical  grounds  I see  no  reasons  for  advocating  the 
abrogation  of  the  present  regulations  concerning 
opium  in  India.  I confine  myself  entirely  to  the 
medical  aspect.  Other  and  convincing  reasons  for 
maintaining  them  have  been  ably  advocated  in  the 
exhaustive  paper  to  which  I am  now  referring. 

Mr.  Maurice  Gregory  (Editor,  Banner  of 
Asia,  Bombay)  : — Mr.  Batten  has  stated  that  the 
gross  profits  of  the  Bengal  poppy  cultivators  are 
Rs.  5 per  seer  of  opium.  Out  of  this  the  heavy 
Government  advances  have  to  be  repaid.  Sir  Charles 
Aitcheson  shows  on  page  40  of  Blue-book  just  issued 
on  “Opium”  (C. — 6562  of  1892),  that  the  nett 
profit  of  the  cultivators  at  the  time  of  writing  was 
4 as.  8 pies  per  seer  of  opium  produced.  For  each 
seer  the  Government  obtained  Rs.  48  8 as.  In  other 
words  the  Government  allows  the  cultivators  i|-d. 
out  of  every  £ of  its  own  profits.  In  like  manner, 
on  every  chest  of  opium  exported  from  Malwa,  the 
Government  levies  Rs.  600,  which  only  permits  the 
rajahs  to  levy  an  average  duty  of  Rs.  10.  In  other 
words  the  rajahs  obtain  2^d.  for  every  £ levied  by 
the  Imperial  Government.  The  fact  should  be  em- 
phasised that  the  opium  prepared  by  the  British 
Government  in  India  is  almost  entirely  used  for  pur- 
poses of  debauch.  John  Dudgeon,  M.D.,  Surgeon  to 
the  Peking  Hospital,  late  Honorary  Physician  to  her 
Majesty’s  Ambassador  at  Pekin,  Professor  of  Anatomy 
in  theTieng  WengKwan,  speaking  of  the  sexualeffects 
of  the  drug,  as  prepared  for  smoking  by  the  Indian 
Government,  says: — “Its  moderate  use  causes,  for 
a time,  a feeling  of  renewed  vigour,  and  perfect 
present  enjoyment ; and  this  is  one  of  the  chief 
reasons  assigned  for  the  commencement  of,  and 
addition  to  the  habit.  Ultimately,  the  reverse  con- 
dition ensues,  and  the  poor  smoker  is  practically 
impotent”  (page  576  “Transactions  Social  Science 
Association,”  Liverpool  Meeting,  1876).  Similar 
evidence  is  given  by  Dr.  Osgood,  of  the  Foochow 
Medical  Missionary  Hospital  (experience  of  1,100 
cases  of  opium- smokers)  ; Dr.  James  Watson,  of 
Newchang,  in  “ Medical  Reports,”  published  by  order 
of  the  Inspector-General  of  Customs;  J.  Kenneth 
Mackenzie,  L.R.C.P.,  M.R.C.S.,  late  of  the 

Hankow  Hospital,  and  of  Tientsin,  where  a 
hospital  was  built  for  him  by  the  great  Chinese 
statesman,  Li  Hung  Chang;  George  Shearer,  M.D., 
F.L.S.  ; James  Galt,  F.R.C.S.  and  L.R.C.P., 
Edin.,  seven  years  in  charge  of  the  Opium  Refuge, 
Hangchow  ; and  many  others.  Dr.  A.  G.  Reid,  of 
the  Chinese  Imperial  Customs  Service,  of  Hankow, 


speaking  of  the  worse  than  bestial  degradation  of  the 
opium  smoker,  says  that  he  will  even  sell  his  wife  in 
order  to  obtain  the  drug.  Dr.  Ayres,  colonial 
surgeon,  of  Hong  Kong,  says  that  “opium-eating 
is  a terrible  vice  most  difficult  to  cure,  and  showing* 
rapidly  very  marked  constitutional  effects  in  the 
consumer.”  That  these  constitutional  effects  are 
the  same  as  in  opium-smoking  is  proved  from  the 
evidence  of  William  Huntley,  M.B.,  C.M.,  of" 
Nusserabad,  Rajputana,  who  has  made  exhaustive 
investigations  into  this  matter.  Writing  in  the- 
“ United  Presbyterian  Magazine”  for  December, 
1890,  Dr.  Huntley  says : — “ For  those  between  the* 
ages  of  20  and  40  there  is  an  inducement  to  opium- 
eating which  need  here  only  be  mentioned  in  order 
that  men  may  honestly  know  the  character  of  the- 
drug  we  are  dealing  with.  The  temptation  for  the- 
great  majority  of  those  who  are  in  the  prime  of  man- 
hood is  expressed  in  one  word — lust.  Comment  is- 
unnecessary.”  The  leaders  of  the  anti-opium  party  in* 
England  wished  to  be  spared  the  necessity  of  bring- 
ing this  awful  aspect  of  the  opium  question  before 
the  British  public ; but  they  will  be  forced  to  do  so 
if  the  supporters  of  the  opium  traffic  continue  their 
present  tactics. 

Surgeon  - General  Sir  William  Moore,, 
K.C.I.E.  : — It  appears  to  me,  that  the  vital 
point  on  which  all  others  hinge  is  the  question 
whether  opium  is  or  is  not  the  very  injurious- 
agent  which  it  has  been  asserted  to  be.  For  the 
last  twenty -five  years  I have  studied  this  question 
among  habitual  opium  consumers,  and  on  the  prin- 
ciple of  experimenting  on  the  vile  body  I have  used 
opium  myself.  I confidently  assert  that  opium  is 
not  the  deadly  agent  which  it  has  been  painted ; 
and  that  climate,  creed,  habits,  and  customs, 
renders  it  almost  a necessity  for  Eastern  races. 
No  one  denies  that  the  active  principles  of  opium 
are  poisonous,  but  so  are  the  alkaloids  of 
other  things  in  daily  use — tea  and  coffee,  for  in- 
stance. And  so  is  alcohol,  if  taken  in  excess. 
But  the  vast  majority  of  opium  users  do  not  exceed,, 
any  more  than  the  great  majority  of  ourselves  taking 
fermented  drinks.  I have  also  to  assert  that  no 
organic  disease  is  caused  by  opium,  while  alcohol,  as- 
is  well  known,  causes  many  organic  affections,  and  in 
the  most  important  organs  of  the  body.  Only  two 
or  three  days  back,  Lord  Herschell  asked  for  a Par- 
liamentary Committee  to  inquire  into  the  best  mode 
of  dealing  with  habitual  drunkards.  It  would  I 
think,  be  better  if  the  anti-opiumists  combated 
drunkenness  here,  instead  of  the  use  of  opium 
abroad,  amongst  people  who,  as  he  remarked  be- 
fore, are  impelled  to  the  use  of  opium  by  climate, 
creed,  and  long  custom.  And  it  would  certainly  be 
more  in  accordance  with  rectitude  if  the  anti- 
opiumists  refrained  from  sensational,  exaggerated, 
and  often  untruthful  statements,  such  as  for  example, 
that  opium  is  destroying  the  Chinese  nation ; that 
the  use  of  opium  accounts  for  pauperism  among  the 
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Chinese  ; that  smoking  opium  is  more  deleterious 
than  eating  it ; that  the  maladies  met  with  in  opium 
shops  are  the  result  of  opium  ; that  opium  prevents 
missionary  success  ; that  every  one  using  opium 
goes  from  bad  to  worse  ; that  the  cultivation  of 
opium  in  India  takes  up  so  much  ground  there  is  not 
enough  left  for  cereals,  and  so  famines  occur ; that 
if  the  Indian  supply  ceased,  opium  consumption  would 
be  stopped  in  China  ; that  Indian  cultivators  are 
forced  to  grow  opium  ; that  Indian  princes  on  whose 
territory  opium  is  grown  would  gladly  abandon  the 
revenue  derived  from  this  source ; that  no  benefit 
can  possibly  be  derived  from  the  use  of  opium. 
With  reference  to  these  and  many  other  errors  of 
anti-opiumists,  I say  there  is  scarcely  an  atom  of 
truth  as  a foundation.  If  the  anti-opiumists  suc- 
ceeded in  their  endeavours  to  abolish  the  use  of 
opium  in  India,  excepting  when  prescribed  by  a 
physician,  the  last  state  of  thousands  of  poor  people 
in  India  would  be  worse  than  the  first.  The  person 
suffering  from  want  of  food  would  not  be  able  to 
appease  the  hungry  edge  of  appetite  by  the  cus- 
tomary dose  of  opium,  and  when  scarcity  or  famine 
occur,  thousands  more  would  die  than  before.  The 
person  having  to  undergo  great  physical  fatigue  would 
not  be  able  to  render  himself  proof  against  it  by  opium , 
neither  would  he  be  able  to  share  the  opium  with  his 
camel  or  horse,  which,  especially  before  the  days  of 
railways,  was  a point  of  honour  with  the  riders. 
The  Rajput  would  not  be  able  to  offer  the  stirrup- 
cup  of  opium  water,  of  which  I have  often 
partaken,  to  his  friend,  as  the  latter  leaves  before  the 
grey  of  the  morning,  or  with  the  rising  of  the  moon 
in  the  evening,  for  a 30-mile  ride  over  the  sands  of 
Maiwar,  Teysulmeer,  or  Bickaneer.  The  opium- 
pipe  could  not  be  introduced  as  now,  when,  after 
the  evening  meal,  it  takes  the  place  of  the  wine  or 
spirits  consumed  in  other  countries.  But,  perhaps, 
the  worst  results  would  fall  on  the  habitues  of  the 
opium  shops.  At  least  half  the  people  who  fre- 
quent the  opium  shops  are  suffering  from  some 
malady.  Those  who  cast  stones  with  such  virulence 
and  so  promiscuously  at  these  poor  opium  smokers, 
do  so  in  ignorance,  and  without  the  grace  of  that 
test  of  virtue’s  charity.  They  ignorantly  regard  the 
maladies  which  they  see  in  opium  shops,  not  as 
diseases  for  the  relief  of  which  opium  is  taken,  but 
as  the  effects  of  opium.  Lastly,  opium  is  frequently 
used  as  a safeguard  against  malarious  fevers,  which 
could  not  be  done  if  a physician’s  prescription  were 
required,  for  there  is  not  a competent  doctor  in  every 
Indian  village,  as  there  is  in  this  country.  The  anti- 
opiumists  have  done  quite  enough  to  render  them- 
selves ridiculous,  for  they  have  been  endeavouring  to 
achieve  an  impossibility.  The  desire  for  a stimu- 
lant has  existed  during  all  ages  and  among  all 
peoples,  and  there  are  certain  reasons  connected 
with  climate,  religion,  habits,  customs,  why  Easterns 
use  opium.  If  it  were  possible  to  prevent  the  use  of 
opium  in  India,  the  people  would  take  to  native 
liquor,  or  to  the  still  more  injurious  preparations  of 


the  Indian  hemp  plant.  I am  quite  certain,  after 
many  years  close  attention  to  the  matter,  that  stop- 
ping the  use  of  opium  in  India  would  in  many  ways 
do  infinite  harm  to  the  people  of  many  parts  of  the 
country.  As  Mr.  Batten  has  observed,  you  may 
inflict  a cruel  injury  on  India,  the  extent  and  conse- 
quences of  which  you  are  incapable  of  calculating, 
and  you  will  fail  in  anyway  to  benefit  China.  Be- 
cause a comparatively  few  people  may  injure  them- 
selves by  excess  in  opium,  is  no  reason  why  the 
majority  should  be  deprived  of  opium.  If  means  of 
enjoyment  are  to  be  stopped  because  some  people  are 
prone  to  abuse  them,  there  will  soon  be  no  means  of 
enjoyment  left  to  us. 

Mr.  E.  L.  Oxenham  (late  British  Consul  in 
China)  : — Opium-smoking  is,  it  must  be  remem- 
bered, purely  artificial,  and  is  not,  as  in  the 
case  of  drinking,  the  abuse  of  a natural  desire. 
Everyone  must  drink  something,  but  no  one  need 
smoke  anything.  I am,  however,  able  to  con- 
firm the  statements  made  as  to  opium  being  a pro- 
phylactic against  fever.  It  is  so  used  among  the 
people  dwelling  on  the  low  lands  bordering  on  the 
Yang-tze,  and  in  the  malarious  island  of  Formosa,  the 
coolies,  who  can  do  their  twenty- five  miles  a day,  uni- 
versally smoke  it,  and  cannot  do  without  it.  The  high 
price  of  quinine  makes  its  sale  prohibitive  for  the  poor. 
Outside  the  malarious  districts  the  use  of  opium  is 
wholly  an  abuse.  The  rich  use  it — not  indeed,  with 
impunity,  for  the  “ craving  ” for  a pipe  increases 
year  by  year — but  with  naturally  less  disastrous 
effects  on  the  family.  But  opium,  among  the  poor,, 
works  terrible  havoc  ; in  eight  cases  out  of  ten  the 
bread-winner  of  the  family  becomes,  after  a few 
years,  useless,  and  the  support  of  the  family  devolves 
on  the  women.  The  historical  aspect  of  opium 
trade  has  been  dealt  with  by  gentlemen  of  highest 
authority,  but  what  concerns  us  now  is  the  state  of  the 
case  in  1892.  That  is,  do  the  Chinese,  who  have  no 
sinister  interest  in  the  traffic  or  cultivation  of  opium y 
desire  the  continuation  of  the  trade  now  ? Would  a. 
Chinese  Parliament  vote  for  such  a traffic  ? No  one 
with  any  knowledge  of  China  would  answer  in  affir- 
mative. The  opium  is  equally  denounced  by  the 
Government,  by  the  Confucian  literati , and  by  the 
Buddhist  and  Taoist  priesthood.  Proclamations,, 
placards,  tracts,  and  prints  issued  by  members  of 
above  bodies  abound  in  every  town,  and  denounce  the 
deluge  of  “foreign  mud  poison”  which  is  being  poured 
into  the  empire.  Do  foreigners  themselves  like  or 
employ  opium-smokers?  Do  they  ever  knowingly 
engage  a teacher  or  servant  who  smokes  opium,  and 
are  not  such  employes  invariably  found  inefficient  ? 
Much  is  made  of  the  fact  that  the  Chinese  officials  do- 
not  take  effectual  measures  to  suppress  the  trade  and 
the  cultivation.  In  the  first  place,  both  have  attained 
such  huge  proportions  that  nothing  but  measures* 
tyrannical  and  bloody  in  a high  degree,  would  be 
able  to  suppress  even  half  of  the  existing  trade ; and 
in  the  second  place,  is  it  possible  in  a democratic 
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country  like  China  for  the  Government  officials 
deliberately  to  deprive  their  own  countrymen  of 
■profits  on  an  article,  when  profits  on  the  same 
traffic  are  deliberately  granted  by  treaty  to  foreigners. 
It  seems  to  me,  as  regards  opium,  that  China  should 
be  allowed  to  ‘‘gang  its  own  gait,”  without  any 
foreign  interference,  as  is  the  case  in  Japan.  By 
this  means  China’s  sense  of  wrong  and  oppression  is 
appeased,  while  the  love  of  compromise  inherent  in 
the  Chinese  mind  may  be  trusted  not  to  act  in- 
judiciously. Railways  are  probably  the  direction 
where  lies  the  true  salvation  of  China.  By  their  aid 
their  existing  and  admirable  educational  framework 
will  be  strengthened,  revived,  and  improved,  and  the 
reform  of  the  individual,  insisted  on  by  Confucius  as 
the  only  real  and  stable  foundation  of  national  wel- 
fare, may  be  more  nearly  attained. 

Surgeon  Lieutenant  - Colonel  Hendley  : — I 
^understand  that  5,000  medical  men  have  signed  a 
memorial,  in  which  it  is  contended,  amongst  other 
things,  that  the  use  of  opium  is  morally  and  physi- 
cally debasing,  and  associated  with  many  great 
dangers  to  the  people  of  India.  I have  practised  in 
the  native  States  of  Rajputana  since  1871,  and  for 
more  than  ten  years  have  been  responsible  for  the 
medical  arrangements  for  nearly  3,000,000  people. 
More  than  1, 000,000  new  cases  have  been  treated 
during  that  period  in  the  dispensaries  under  my 
■supervision,  and  I have  myself  seen  from  100  to  200 
cases  of  sickness  every  day.  As  the  result  of  my 
experience,  and  in  opposition  to  previous  personal, 
but  ignorant,  prejudice,  I am  bound  to  state  (1)  that 
I have  not  seen  life  shortened  by  the  habitual  use  of 
-opium  as  a stimulant,  but,  on  the  contrary,  I have 
come  to  the  conclusion  that  the  habitual  opium  eater 
becomes  happily  oblivious  of  most  of  the  minor  ills 
of  life,  such  as  bad  food,  irregular  meals,  poor 
clothing,  and  exposure  to  wet  and  cold,  and  that  he 
is  hardened,  as  it  were,  against  many  diseases,  as  for 
example,  rheumatism,  or  those  ot  malarious  origin. 
(2)  That  it  is  only  by  the  use  of  opium  that  mounted 
police,  and  messengers,  or  guards  in  Native  States 
can  perform  the  long  journeys  which  are  required 
from  them  for  many  years — in  short,  that  without 
this,  or  some  other  stimulant,  they  would  soon 
be  useless,  and  life  to  them  be  not  worth  living. 
^3)  That  I do  not  recollect  the  occurrence  of  any  fatal 
cases  arising  from  the  use  of  opium  as  an  habitual 
stimulant.  No  one  can  deny  that  opium  can  be,  and 
is  occasionally,  abused  like  many  other  good  gifts, 
but  my  experience  has  convinced  me  that  the  evils 
attending  the  use  of  this  drug  are  infinitesimal  in 
comparison  with  those  which,  in  so  many  cases,  go 
with  drinking  spirit,  wine,  and  the  use  of  tobacco  and 
-even  teas.  Of  course  I have  seen  many  cases  in  which 
■opium  has  been  taken  as  a poison,  or  in  overdose 
by  unexperienced  persons.  When  I first  went  to 
Rajputana,  I was  horrified  at  the  large  quantities  of 
opium  taken  by  some  Rajputs,  and  predicted  fatal 
results,  but  as  no  such  cases  occurred,  I have 


naturally  changed  my  views.  We  are  told  that 
opium  debases  and  destroys  those  who  use  it. 
Occasionally  one  sees  a man  who  is  a slave  to  the 
habit  and  somewhat  useless  in  consequence,  but  on 
the  other  hand  one  of  the  most  able  natives  I ever 
saw,  took  daily  a dose  of  opium  as  large  as  a billiard- 
ball.  As  not  uninteresting  in  connection  with  the 
prophylactic  uses  of  opium,  I may  refer  to  Mr.  Strez’s 
observations  many  years  ago,  that  a large  dose  of 
opium  will  protect  againist  the  ill-results  of  exposure 
to  wet  and  cold.  For  example,  a drachm  ot 
laudanum  taken  by  a traveller  on  the  outside  of  a 
coach  in  a storm  would  enable  him  to  journey  without 
fear  of  being  chilled,  or  of  getting  pneumonia  even 
if  he  became  wet  through.  It  has  been  stated  that 
opium  cannot  be  given  up  without  fearful  agony.  I 
have  frequently  stopped  its  use  at  once,  without  ill 
results,  and  with  far  less  fear  of  evil  then  when  order- 
ing alcohol  to  be  given  up.  I would  not  hesitate  for 
a moment  to  substitute  the  opium  for  the  spirit- 
drinking habit,  on  the  grounds  that  the  latter  is 
destructive  to  body  and  soul,  shortens  life,  leads  to 
far  more  family  misery,  and  to  terrible  crimes,  and 
is  much  more  likely  to  lead  others  astray  by  imita- 
tion. In  short,  the  drunkard  is  a nuisance  and 
danger  to  himself  and  all  around  him  ; while  the 
opium-eater,  only  in  rare  cases — at  all  events,  in 
India — hurts  himself  alone,  or  only  indirectly,  by 
spending  perhaps  an  unfair  share  of  his  earnings, 
injures  his  family.  In  China,  he  is  said  sometimes 
to  sell  his  wife ; but  surely  this  is  the  fault  of  the 
law.  An  English  drunkard  beats  her,  which  is  as 
bad,  and  would  sell  her  if  he  could  ; indeed,  I believe 
he  has  done  as  much  in  some  mining  districts.  It  is 
highly  probable  that  any  injury  done  to  families,  by 
heavy  expenditure  in  opium,  has  been  compensated 
to  them  by  its  prophylactic  value,  which  has  pre- 
served valuable  lives.  Opium  does  not  fill  Indian 
lunatic  asylums ; Indian  hemp  and  alcohol  do  this. 
If  opium  were  increasingly  injurious,  the  population 
would  have  diminished,  instead  of  multiplying 
enormously.  My  remarks  relate  to  opium-eat- 
ing ; but  there  is  evidence  to  show  that  opium; 
smoking  is  less  dangerous,  as,  in  the  latter  case, 
the  alkaloids  are  not  absorbed.  A very  distinguished 
authority  on  drugs  has  referred  me  to  a paper  in  the 
“Journal  of  the  Chemical  Society”  for  1871,  by 
Vohl  and  Eulenberg,  on  the  “ Physiological  Action 
of  Tobacco,”  in  which  it  is  stated  that  the  action  of 
that  drug,  when  used  as  a narcotic,  is  due  to  pyridine 
and  picoline  bases,  and  that  there  is  no  nicotine  in 
tobacco  smoke ; so  of  opium  when  smoked,  the 
action  is  due  not  to  the  alkaloids  but  to  the  bases 
which  it  contains.  The  memorial  goes  on  to  say  that 
the  cultivation  of  the  poppy  may  be  prohibited  in 
British  territory  and  in  the  native  States,  and  that 
opium  may  be  sold  by  druggists  under  the  strict 
regulations  now  in  force  in  England.  What  are  these 
regulations  ? Strict  regulations  exist  it  is  true,  yet  as 
“Hygiene”  shows  they  are  openly  violated  under  the 
Government  patent  stamp.  To  use  a favourite  anti- 
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opiumist  argument,  every  ounce  of  chlorodyne 
contains  12  doses  of  morphia,  36  doses  of 
chloroform,  some  Indian  hemp,  and  sometimes 
6 doses  of  prussic  acid.  Yet  one  young  woman 
actually  bought  from  a West-end  druggist,  in 
one  fortnight,  42  ounces  of  chlorodyne,  and  a 
man  regularly  took  a bottle  a day.  Only  last 
Monday  a jury  strongly  condemned  the  sale  of 
a large  quantity  of  opium  which  had  been 
supplied  to  a clergyman  who  afterwards  com- 
mitted suicide.  Another  druggist  told  me  that 
private  persons  constantly  bought  and  consumed 
dangerous  quantities  of  antipyrine.  The  sooth- 
ing syrups  and  powders  which  are  given  so  freely 
to  children  contain  opium  in  unknown  quantities. 
Surely  it  is  better  to  give  the  drug  undisguised  as 
Indian  mothers  do.  Are  restrictions  such  as  I have 
indicated  those  to  be  enforced  in  India  ? The  native 
of  India  uses  many  stimulants.  The  respectable  man 
most  frequently  takes  opium  because  with  Mohame- 
dans  and  some  Hindus  wine  is  unlawful.  The  lower 
classes  drink  spirit  and  use  many  drugs,  the  worst  of 
which  are  the  preparations  of  Indian  hemp.  I see 
many  broken-down  Sepoys,  all  of  whom  take  a 
stimulant  to  drown  care  and  hardship,  but  they  live 
on,  unshortened  lives.  I think,  perhaps,  that  pau 
amongst  the  rich  is  responsible  for  as  much  diseaes 
and  trouble  as  opium.  Now  as  regards  native 
States,  the  prohibition  of  the  growth  of  the 
poppy  would  involve  gross  breach  of  treaty,  or 
the  re-establishment  of  the  Customs  lines  with  all 
its  difficulties,  that  is  to  say,  if  we  only  taxed  the 
opium  manufactured  in  those  States,  for  I do  not 
think  it  would  be  possible  to  prevent  its  export,  cer- 
tainly not  from  ports  in  native  States.  To  attempt 
to  stop  the  cultivation  of  the  poppy  in  India,  or  to 
prevent  the  use  of  the  drug  altogether,  seems  to  me 
somewhat  as  though  we  should  try  to  force  a British 
colony  to  give  up  the  use  of,  and  cease  to  grow 
tobacco,  which  if  used  to  excess,  some  of  us  believe 
to  be  as  harmful,  and  certainly  more  offensive  than 
opium.  As  we  do  not  dare  to  do  this,  is  it  not 
cowardly  to  treat  India  on  the  opium  question  in  a 
way  that  we  are  excluded  from  doing  towards  other 
parts  of  the  Empire.  The  excessive  use  of  alcohol, 
opium,  tea,  or  any  stimulant  certainly  demands  all 
opposition  we  can  give,  and  I think  that  if  anti- 
opiumists  would  teach  moderation  in  all  things,  they 
would  do  good ; and  perhaps,  I might  add,  that  they 
can  hardly  expect  to  succeed  in  this,  or  any  other 
question,  unless  they  cease  to  abuse  officials,  who, 
after  all,  are  as  likely  to  be  actuated  by  good  motives 
as  themselves.  Some  of  the  remarks  made  at 
page  12  of  a pamphlet,  entitled  “The  Poppy 
Plague  in  India,”  are  such  as  would  disgrace  the 
most  abandoned  opium-eater.  The  map  attached  to 
the  same  publication,  and  the  remarks  as  to  dose 
which  follow,  are  most  misleading,  and  the  deduc- 
tions as  to  poisoning  the  population  untrue.  The 
Anti-Opium  Committee  have  also  published  a letter 
which  was  sent  to  over  40,000  ministers.  I think  it 


was  rather  insulting  to  the  education  and  intelligence 
of  these  ministers  to  state  that  the  Chinese  belonged 
to  the  “ race  by  whose  hands  God  wrote  his  Holy 
Book ; the  race  that  produced  the  great  characters 
of  sacred  history,  the  patriarchs,  the  prophets,  and 
the  first  martyrs  of  the  Cross,”  yet  this  is  what 
the  letter  does  state. 

Dr.  J.  L.  Maxwell  : — The  reader  of  the  paper 
has  emphasised  two  points— one,  the  blameless- 
ness,  first  and  last,  of  our  opium  relations  with 
China;  the  other,  the  comparative  harmlessness  of 
the  drug.  I want  to  say  a word  or  two  on  each  of 
these  points.  With  regard  to  the  first,  I should  like 
the  following  questions  answered: — (1.)  Is  it  or  is  it 
not  true  that,  on  the  occasion  of  the  first  large  venture 
in  opium  to  China  by  Warren  Hastings,  the  then 
Governor- General,  the  supercargoes  at  Canton  wrote 
to  Calcutta: — “The  importation  of  opium  being 
strongly  prohibited  by  the  Chinese  Government,  and 
a business  altogether  new  to  us,  it  was  necessary  to 
take  our  measures  with  the  utmost  caution  ? ” (2.  \ Is 
it  the  case  or  not  that  the  Court  of  Directors  sharply 
rebuked  the  Governor-General  in  following  terms  : — 
“Under  any  circumstances  it  is  beneath  the  Company 
to  be  engaged  in  such  a clandestine  trade ; we  there- 
fore hereby  positively  prohibit  any  more  opium  being 
sent  to  China  on  the  Company’s  account  ? ” If  I am 
right  in  asserting  that  both  of  these  questions  must 
be  answered  in  the  affirmative,  is  it  not  our  part  as 
honest  men  to  acknowledge  that  our  opium  trade 
with  China  in  the  form  which  it  then  assumed,  and 
in  which  it  was  continued,  was  distinctly  an  un- 
righteous trade  ? Passing  to  the  first  opium  war,  I 
should  like  to  ask  whether,  for  at  least  four  months 
before  Commissioner  Lin’s  coup  de  main , the  Chinese 
Government  had  been  able  so  effectually  to  block  the 
trade  that  it  was  in  a state  of  thorough  stagnation, 
and  whether,  having  succeeded  so  far,  it  would  uot 
have  been  sheer  folly  on  Lin’s  part  to  allow  of  the 
standing  menace  of  a large  opium  fleet  in  Chinese 
waters  ? I put  this  question,  not  because  I do  not 
fully  admit  Sir  Thomas  Wade’s  hearty  condemnation 
of  the  haughty  and  contemptuous  behaviour  of  the 
Chinese  authorities  to  Lord  Napier  and  his  suc- 
cessors, but  to  make  perfectly  plain  that  the  Chinese 
Government  were  in  earnest,  that  our  Commis- 
sioner and  the  merchants  had  received  long  warn- 
ing, and  that  it  is  impossible  for  us  to  put  our- 
selves into  the  position  of  the  Chinese,  and  not  feel 
that  we  ourselves  would  have  acted  as  Lin  did.  Are 
we  not  justified  in  saying  that  the  first  opium  war, 
whatever  the  faults  of  some  of  Lin’s  methods,  was  a 
cruel  injustice  ? I shall  not  attempt  to  discuss  the 
methods  by  which  Lord  Clarendon’s  instructions  to 
Lord  Elgin,  in  1858,  about  the  legalisation  of  the 
opium  trade  were  carried  out.  I accept  the  state- 
ments of  the  Secretaries  that  the  legalising  proposals 
came  from  the  Chinese  side,  and  I accept  also  the 
testimony  of  our  Plenipotentiary  that  all  we  then 
gained  was  extorted  from  the  fear  of  the  Chinese,  that 
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is  to  say,  that  the  proposals  of  the  Chinese  were  the 
natural  outcome  of  their  submission  to  the  adverse 
decision  of  arms.  But  what  I should  like  to  know 
with  regard  to  the  entire  righteousness  of  our  action 
in  that  matter  is  this  ( 1)  who  suggested  the  provision 
of  the  Tien-tsn  Treaty,  that  in  the  revision  of  the 
tariff  once  in  ten  years,  there  should  be  no  revision  of 
the  opium  tariff?  (2)  If  we  were  so  exceedingly 
careful  and  innocent  as  to  opium  legalisation,  why  so 
dreadfully  hardhearted  to  China’s  appeal  through  Sir 
Rutherford  Alcock  in  1869  ? (3)  If  China  and  China 
only  had  declined  the  opium  portion  of  the  Tien-tsn 
Treaty,  what  possible  explanation  can  there  be  of  the 
many  years  delay  in  ratifying  the  Chinese  quid  pro 
quo  of  the  Chefoo  Convention  ? and  (4)  if  we  are  the 
never-failingly  righteous  and  innocent  people  in  our 
Chinese  relations,  which  Mr.  Batten  claims  to  be  our 
character,  what  possible  meaning  has  the  clause  in 
the  Chefoo  Convention,  which  forbids  China  to  think 
of  raising  the  tax  on  Indian  opium  till  she  has  taxed 
her  home-grown  opium  to  the  same  extent  ? Some 
of  us  are  sick  of  hearing  that  China  is  free.  With 
such  a clause  as  that  how  can  she  be  free  ? Let  us 
try  on  such  a policy  with  the  United  States  or  with 
France  before  we  talk  of  China’s  freedom.  We  dare 
to  ask  the  entire  repudiaton  of  that  clause.  It  is  a 
scandal  on  our  name.  With  regard  to  the  second 
point,  I desire  earnestly  to  deny  the  comparative 
harmlessness  of  the  drug,  and  to  assert  that  it  is  of 
such  a character  that  it  should  not  be  regarded  as  a 
legal  or  proper  article  of  commerce  except  for  medical 
purposes.  There  is,  in  the  action  of  the  Indian 
Government  itself,  a prima  facie  evidence  that  it  re- 
cognises its  hurtful  and  demoralising  power.  It  has 
steadily  and  wisely  refused  to  permit  free  cultivation, 
and  it  has  done  so,  on  its  own  showing,  because  it 
would  lead  to  great  demoralisation.  AVe  have  the 
highest  Indian  authority  for  believing  that  when 
opium  was  freely  grown  in  Assam,  it  led  to  such  a 
condition  of  things  as  affected  not  only  the  land 
revenue,  and  that  very  seriously,  but  as  threatened 
the  continued  existence  of  the  people.  The  Indian 
Government  put  down,  with  a strong  hand,  the  free 
cultivation  in  Assam,  and  it  did  right.  It  is  there- 
fore idle,  and  worse  than  idle,  to  talk  lightly  of  the 
pernicious  effects  of  opium.  A whole  century  of 
limited  areas  of  cultivation,  and  of  boasts  again  and 
again  repeated,  that  these  limited  areas  aimed  at  the 
preservation  of  the  people  and  to  prevent  the  spread 
of  the  opium  habit  in  India,  shows  unmistakably  that 
the  Indian  Government  recognises  that  there  is 
attaching  to  this  drug,  and  to  its  use  for  other  than 
medical  purposes,  elements  of  grave  danger.  The 
question  is  not  one  of  danger,  but  of  the  measure  of 
restraint  in  view  of  that  danger.  Row,  what  I assert 
is  that  the  position  of  the  Indian  Government  is  self- 
contradictory. On  the  ground  of  experience,  it  puts 
down  free  cultivation  in  Assam  because  it  is  de- 
structive, but  it  does  not  hesitate,  on  the  one  hand, 
to  pour  into  China  what  it  believes  to  be  associated 
in  its  use  with  grave  danger,  while,  on  the  other,  it 


deliberately,  for  the  sake  of  the  revenue  from  China, 
exposes  a vast  army  of  its  own  people  to  all  the 
dangers  of  free  cultivation,  to  the  allurements,  on 
the  one  side,  of  a fascinating  vice,  and  to  the  de- 
moralisation, on  the  other,  produced  by  the  ever 
present  temptation  to  smuggle  one  of  the  most  easily 
smuggled  drugs,  and  to  add  to  the  scanty  receipts 
from  Government  the  richer  proceeds  of  illicit 
commerce.  The  million  of  acres  required  for  the 
China  trade  is  a perpetual  source  of  mischief  to  a 
million  of  cultivators,  and,  through  them,  to  how 
many  more,  and  is  a menace  of  the  gravest  character 
to  the  whole  Indian  Empire.  But  I pass  to  my  final 
word  on  this  subject  of  the  pernicious  influence  of 
the  drug.  There  are  three  classes  of  men,  whose 
voices  are  now  raised  upon  this  topic.  There  is  the 
official  class  of  India  ; there  are  the  native  popula- 
tions affected  by  the  habit  and  its  dangers ; and 
there  is  the  medical  profession,  at  home  and  in  the 
East.  Mr.  Batten  says,  of  the  first,  that  not  a single 
Englishman,  who  has  been  responsible  for  the  well- 
being of  India,  has  ever  suggested  the  prohibition  of 
the  cultivation  of  the  poppy.  Be  it  so  ; but  what  of 
the  use  of  the  drug  ? Are  the  names  of  Aitchison 
and  Mackenzie,  and  of  their  co-administrators  in 
Burma,  of  so  slight  a value.  Have  there  not  been,, 
in  the  history  of  Indian  administration,  men  like  Sir 
George  Tucker,  who  have  used  words  of  condemna- 
tion of  the  whole  system  as  emphatic  as  any  that  the 
promoters  of  the  present  movement  have  ever  used. 
AVhat  I desire  especially  to  say  about  the  whole  class, 
of  officials — many  of  them  high  in  office — and  I say  it 
with  entire  respect  to  them,  and  thankfulness  for  the 
much  we  owe  to  them  in  the  administration  of  a vast 
Empire  —is  this,  that,  on  a question  affecting  the 
physical  and  moral  well-being  of  opium  habitues , it  is 
impossible  for  them  to  judge,  with  the  accuracy  which- 
is  to  be  expected,  either  from  the  natives  themselves^ 
or  from  the  medical  men  who  have  to  deal  with  them. 
AVhat  do  the  natives  of  India  say  ? The  Burmese 
population  has  spoken  in  unmistakable  terms  of  utteu 
condemnation.  AVhat  do  the  Chinese  say  ? It  suits, 
some  to  decry  such  evidence ; but  there  is  no  mis- 
taking the  fact  that,  since  Englishmen  have  come 
into  close  contact  with  the  Chinese,  the  universal 
testimony,  even  of  the  smokers  themselves,  has. 
been  that  the  habit  is,  physically  and  morally,, 
degrading.  AVhat  do  the  Rajput  opium-eaters- 
say — those  wonderful  men,  who  are  the  stalwart- 
men  of  India  ? There  is  only  one  carefully 
and  deliberately  made  series  of  examinations  on 
the  subject,  that  of  a hundred  cases  of  opium- 
eaters  at  Russerabad  by  Dr.  AV.  Huntley.  And  his. 
testimony  is  that  it  was  with  the  utmost  difficulty, 
that  any  single  Rajput  could  be  got  to  acknowledge 
the  habit.  Every  one  was  ashamed  to  confess  it.. 
And  what  do  medical  men  east  and  west  say  ? First,, 
there  is  the  testimony  of  5,300  medical  men  in  this 
country  strongly  condemnatory  of  the  trade.  Rot  a 
few  of  these  have  had  experience  in  the  East.  Second, 
there  is  the  testimony  of  the  whole  medical  body. 
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numbering  over  100,  which  stands  in  closest  relation 
with  the  Chinese  in  all  or  most  of  its  provinces,  and 
they  are  one  in  their  condemnation  of  the  habitual 
use  of  opium  as  physically,  and  morally,  and  socially 
a curse.  As  more  than  a thousand  opium-smokers 
have  passed  through  my  own  hands  in  connection 
with  the  habit,  I venture  to  say  the  same.  And 
third,  I hold  in  my  hands  a memorial  to  the  House 
of  Commons,  signed  by  over  50  of  the  qualified 
medical  practitioners  of  Bombay,  earnestly  craving 
the  assimilation  of  the  Indian  to  the  English  law  in 
respect  of  opium,  and  speaking  in  the  strongest  terms  of 
the  pernicious  influences  of  the  habitual  use  of  the  drug. 
Surely  all  this  body  of  testimony  is  worthy  the  careful 
consideration  of  those  who  care  not  only  for  the  national 
honour  but  for  the  best  interests  of  their  fellow-men. 

Mr.  M.  M.  Bhownaggree: — The  subject  of 
Mr.  Batten’s  excellent  paper  has  been  so  exhaustively 
discussed  by  this  meeting,  by  men  whose  opinions 
are  entitled  to  the  greatest  weight,  that  I do  not 
feel  justified  in  doing  more  than  briefly  touching  on 
that  part  of  it  which  might  be  termed  its  Indian 
aspect.  Even  in  reference  to  that  part  of  the 
subject,  such  main  points  as  the  effect  of  opium 
cultivation  on  the  revenues  of  India,  and  of  its  con- 
sumption on  the  opium-eating  communities  there, 
have  been  so  fully  treated  by  persons  who 
have  for  years  studied  those  matters,  that  I do 
not  feel  called  upon  to  say  any  more  than  that  I 
fully  concur  in  the  views  set  forth  in  the  paper.  I 
have  lived  all  my  life  in  Bombay,  and  have  intimate 
acquaintance  with  parts  of  Gujarat,  especially  the 
Province  of  Kattyawar,  those  tracts  in  Western 
India  where  opium  is  chiefly  consumed,  and  I am 
prepared  to  avow  that  I have  never  known  opium - 
eating  to  have  spread  to  any  considerable  extent, 
nor  the  evil  arising  from  that  habit  to  have  attained 
any  marked  proportions.  If  legislative  interference 
with  regard  to  one  kind  of  intoxicants  more  than 
another  is  at  all  required  for  India,  it  is  with  respect 
to  European  wines  and  spirits.  While  opium-eating 
might  be  said  to  be  confined  to  a mere  handful  of 
men  here  and  there,  in  India  the  consumption  of 
wines  and  spirits  of  European  manufacture  is  gaining 
ground  with  such  rapidity  even  among  those 
larger  communities  which  are  prohibited  by 
their  religion  from  the  use  of  alcohol,  that 
it  is  become  a crying  evil;  so  that  if  the  anti- 
opiumites  and  philanthropic  missionaries  who  are 
pursuing  the  shadow  of  the  opium  ghost  would 
divert  their  attention  to  the  importation  of  spirituous 
liquors  from  Europe,  they  might  do  some  real  good 
in  the  long  run.  But  perhaps  the  powerful  interest 
which  protects  the  breweries  and  distilleries  of  this 
and  neighbouring  countries  offers  them  no  induce- 
ment in  that  direction.  On  the  other  hand,  the 
further  impoverishment  of  the  revenues  of  India,  a 
considerable  portion  of  which  is  now  raised  by 
a duty  levied  on  the  salt  which  the  very  poorest 
of  the  poor  have  to  eat  as  a necessary  of  life,  seems  to 


be  too  trivial  a matter  for  the  consideration  of  these 
philanthropic  friends  of  India  ! That  India  does  not 
need  or  desire  any  interference  in  regard  to  the 
growth  and  consumption  of  opium,  is  amply  proved 
by  the  fact  that  there  has  never  been  any  agitation 
there  on  the  subject.  I am  aware  there  have  been 
recently  a few  meetings  held,  and  some  desultory 
memorials  addresseJ,  in  the  spirit  of  the  agitation 
raised  here,  but  they  are  too  transparently  the  work 
of  the  agents  of  this  agitation  itself  to  merit  any 
serious  consideration  as  being  the  voice  of  India.  I 
crave  permission  to  refute  one  staple  argument 
incessantly  urged  by  the  other  side,  viz.,  that 
the  British  Government  is  enforcing  the  cultiva- 
tion of  opium  on  large  tracts  of  land  in  India, 
and,  by  implication,  the  consumption  of  that  drug  on 
the  people.  This,  I need  scarcely  say,  is  a 
monstrous  misrepresentation.  Government  has, 
over  a long  number  of  years,  been  only  trying  to 
reduce  the  number  of  the  opium-growing  territories, 
and  I have  in  my  possession  a thick  volume,  containing 
the  authoritative  history  of  the  controversy  between  it 
and  the  whole  of  the  States  of  the  large  province  of 
Kattyawar,  in  which  the  latter  have  contended 
for  the  last  thirty  odd  years,  for  the  right  of  growing 
opium.  I am  sorry  to  say  that  that  right  has  not  yet 
been  conceded.  But  the  energy  with  which  the  Chiefs 
of  that  province  have  pursued  this  matter,  and  the 
argument  they  employ — that  the  denial  of  such  right 
is  harmful  to  the  interests  of  their  subjects,  and  a 
source  of  irritation  among  them,  is  an  answer  of  no 
small  significance  to  those  who  are  responsible  for  the 
misrepresentation.  As  regards  the  present  agitation, 

I crave  leave  to  relate  a little  information  I have 
gathered  about  it.  I went  to  a meeting  held  last 
night  at  the  Eraser-street  Mission-hall  at  Chiswick, 
where  a Mrs.  Lynn  was  announced  to  deliver  a 
lecture  on  opium,  illustrated  by  lantern  slides.  In 
the  course  of  the  lecture,  which  was  ably  delivered, 
but  full  of  gross  misrepresentations,  of  the  lime-light 
slides  exhibited,  two  represented  a few  Chinamen 
lying  wounded  or  dead,  with  a due  proportion  of  blood 
daubed  on  their  bodies: — these,  the  fair  lecturer  ex- 
plained, were  the  men  “murdered”  by  the  Queen’s 
murderers,  who,  she  further  explained,  were  British 
soldiers,  in  that  great  British  crime,  the  Chinese  war. 
She  paused  here  to  exhort  her  hearers  not  to  let  a 
son  of  theirs  be  enrolled  in  the  British  Army ! 
Another  of  the  plates  represented  an  opium  ware- 
house in  India,  and  yet  another  a retail  shop  ; these, 
the  lecturer  explained,  were  her  Majesty’s  poison 
stores.  A hymn  was  sung  later  on  at  the  meeting^ 
in  which  it  was  said  that  “ the  influence  of  English 
rule  on  India  had  been  baneful.”  At  the  end  of 
the  lecture  the  chairman  drew  out  from  his  pocket 
a printed  memorial,  stating  that  he,  and  he  hoped 
the  audience,  were  satisfied  that  the  opium  policy 
of  the  British  Government  needed  immediate  annhi- 
lation,  and  therefore  asked  them  to  empower  him 
to  sign  the  memorial  which  contained  a prayer  to  that 
effect,  on  behalf  of  what  he  called  the  “ public  meet 
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mg.”  I might  state  here  that,  in  the  usual  speech 
introducing  the  lecturer,  the  chairman  had  distinctly 
stated  that  he  knew  nothing  about  the  opium  question, 
and  that  “he  did  not  want  to  betray  his  ignorance  ’’ 
by  speaking  at  length.  After  the  memorial  was  read, 
or  rather  mumbled  over,  I thought  it  my  duty,  as  a 
British  subject,  knowing  something  about  India, 
and,  as  a resident  of  Chiswick,  to  ask  if  I might  be 
allowed  to  speak  before  the  vote  of  the  audience  was 
taken  on  the  memorial.  I told  the  chairman  that 
the  lecture  was  full  of  exaggerations  and  mis- 
statements ; that  all  the  arguments  employed  were 
one-sided.  The  Chairman  said  the  meeting  was 
only  for  a lecture,  and  not  for  discussion,  and  the 
paper  before  it  was  only  a memorial,  not  a petition  ; 
and  that  therefore  no  discussion  was  expected  or 
allowable.  I bowed  to  the  decision,  only  pointing  out 
that,  whatever  it  was — memorial  or  petition — it  was 
not  fair  to  spring  such  a paper  on  the  audience,  and  to 
pass  it  without  hearing  remarks  offered  on  the  other 
side.  The  chairman,  however,  hurriedly  called  for  the 
vote,  and  declared  the  memorial  “ passed  unani- 
mously.” Thus  the  voice  of  the  public  of  Chiswick 
was  added  last  night  to  the  unanimous  voice  of  all 
parts  of  Great  Britain,  calling  upon  the  responsible 
ministers  of  the  Crown  to  stop  in  India  the  growth, 
consumption,  and  trade  of  the  poison  “ which,”  to 
use  the  fair  lecturer’s  reiterated  phrase,  “ the  Chris- 
tian Queen  of  England  was  manufacturing  to  kill  not 
only  her  own  subjects  with,  but  those  of  the  heathen 
Emperor  of  China.” 

Mr.  J.  Ferguson  (Editor  Ceylon  Observer), 
said: — I appear  as  one  who  sympathises  to  a large 
extent  with  the  work  of  those  who  desire  to  check 
the  consumption  of,  and  limit,  if  not  suppress,  the 
traffic  in  opium.  But  I would  deprecate  as  harmful 
to  that  very  cause,  and  as  showing  a dangerous 
example  to  our  native  fellow-subjects,  the  circulation 
of  exaggerated,  highly  - coloured  stories  based,  it 
may  be,  on  the  off-hand  statements  of  natives  who 
do  not  know  what  is  to  be  made  of  their  so-called 
facts,  and  who  certainly  do  not  realise  the  force  of 
the  language  sometimes  used  by  them.  In  Ceylon, 
so  far  as  we  know,  there  is  no  cultivation  of  the  poppy 
for  opium,  and  the  importation  of  the  article,  so  far  as 
the  Customs’ returns  show,hasnot  greatly  increased  for 
the  last  thirty  years.  But  I hold  in  my  hand  a pamph- 
let entitled  “ The  Truth  upon  a Momentous  Subject : 
an  appeal  to  Christian  Electors,”  which  contains  on 
one  page  a note  respecting  Ceylon  which  has 
astounded  me,  in  what  is  said  to  be  a native  gentle- 
man’s testimony  respecting  the  “ plague  ” of  opium. 
He  speaks  of  villages  being  “ decimated,”  and  of 
many  of  his  own  relations  being  ruined  by  Govern- 
ment opium.  Now,  I can  only  say  that  this  is  news  to 
me,  although  I have  been  thirty  years  in  Ceylon,  and 
all  that  time  a careful  reader  of  mission  reports,  and, 
as  far  as  possible,  of  native  news.  I am  certain,  in 
fact,  that  the  story  is  a great  exaggeration,  and  I 
doubt  if  the  native  understood  the  meaning  of 


“ decimated.”  I think,  in  a matter  of  this  kind,  the 
philanthropists  of  England  should  not  treat  their 
fellow-countrymen  in  the  East,  the  Civil  servants  of 
India  and  Ceylon,  as  the  enemies,  but  as  the  friends 
of  the  natives,  and  as  men  who,  with  few  exceptions, 
are  anxious  to  do  what  is  best  for  their  welfare. 
But  I wish,  more  particularly,  to  mention  a 
fact  not  at  all  so  widely  known  as  it  ought 
to  be  among  the  home  public.  The  craving 
for  opium  among  the  people  of  India  and  China,  in 
the  first  instance,  is  mainly,  if  not  entirely,  caused  by 
the  prevalence  of  malarial  fever  of  a depressing  type. 
This  is  the  case  in  Southern  China,  in  many  parts  of 
India  (Lower  Assam  included),  and  even  in  the 
fen  districts  of  England  where  opium  is  used,  and 
the  best  possible  remedy  for  the  fever  and  the  true 
cure  for  the  craving  for  opium,  is  found  in  one  of  the 
greatest  blessings  ever  provided  for  such  people  in 
cheap  quinine.  This  is  due  first  to  the  enterprise 
of  the  Indian  Government  in  employing  Mr. 
Clements  Markham  to  get  Cinchona  plants  from 
Peru,  and  afterwards  in  cultivating  gardens  for  them, 
and  to  the  energy  of  Ceylon  and  Indian  planters  in 
growing  the  valuable  tree  for  its  bark  so  freely  that 
quinine  in  20  years  has  gone  down  from  16s.  to 
below  is.  per  ounce.  Now,  in  1887,  I urged 
on  the  Anti-Opium  Society  to  try  and  do 
something  to  make  known  the  value  of  cheap 
quinine  to  the  millions  of  China  as  a most 
practical  means  of  checking  the  demand  for  opium, 
by  curing  fever  and  removing  the  craving  for  the 
“ black  smoke  poison  ” or  laudanum.  There  is  one 
word  more,  let  me  remind  you  that  Mr.  Goschen  was 
quite  right  when  he  stated  in  the  House  of  Commons 
that  if  the  consumers  of  tea  confine  themselves  to  the 
superior  India  and  Ceylon  products  (leaving  the  often 
uncleanly  prepared  or  adulterated  China  teas  alone) 
they  will  do  much  to  discourage  and  destroy  the 
trade  in  Indian  opium,  for  it  is  with  the  money  that 
the  Chinese  get  for  their  tea  that  they  are  able  to  buy 
this  luxury  of  opium. 

Surgeon-General  John  Murray,  formerly  In- 
spector-General of  Hospitals,  Bengal : — I was  for  some 
years  residency  surgeon  at  Indore,  the  channel  through 
which  all  the  Malwa  opium  passes  to  Bombay,  and  I 
occasionally  acted  as  opium  agent.  I took  great 
interest  in  investigating  the  cultivation,  preparation, 
and  adulteration  of  the  drug,  and  its  use  among  the 
natives.  I was  informed  that  it  added  to  the 
comfort  and  enjoyment  of  life,  without  injuring 
the  health,  if  proper  food  was  used ; but  if 
from  misfortune  the  supply  of  food  fell  short, 
people  were  in  the  habit  of  increasing  the  quan- 
tity of  opium  to  relieve  the  feeling  of  want,  until  they 
destroyed  the  power  of  digestion,  obscured  their 
intellect,  and  became  the  debased  victims  of 
debauchery  of  the  type  described  by  the  anti- 
opiumists.  On  the  whole,  two  points  stand  out 
quite  clearly  as  the  result  of  my  experience.  First, 
that  the  use  of  opium  by  those  who  can  afford  it  was 
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as  general  in  Rajputana  as  the  use  of  port  wine  or 
whiskey  was  in  this  couutry  in  my  younger  days. 
Secondly,  that  besides  its  invaluable  use  in  medicine, 
of  which  this  is  hardly  the  place  to  speak  of  at 
length,  it  has  a real  place  among  the  gifts  of  God  for 
brightening  and  cheering  life  in  a hot  or  unhealthy 
climate.  It  is,  in  fact,  against  the  abuse,  and  not  the  use 
of  opium,  that  we  have,  as  friends  of  the  race,  to  fight. 

Brigade  Surgeon  R.  Pringle  : — The  value  of 
opium,  from  a pro-opium  point  of  view,  may  be 
summed  up  in  the  following,  taken  from  a long 
article  in  the  Times  of  the  21st  March,  written  appa- 
rently with  the  object  of  pointing  out  the  climate  and 
geographical  lines  on  which  it  was  of  the  utmost  im- 
portance the  discussion  on  Mr.  Batten’s  paper  should 
be  carried  on.  “ There  is  the  clearest  medical  evidence 
that  the  general  and  moderate  use  of  opium  by  a deltaic 
population,  such  as  that  of  Orissa,  is  an  unconscious 
safeguard — the  result  of  centuries  of  practical  experi- 
ence— against  the  endemic  diseases  of  the  delta.” 
If  it  were  possible  to  prove  this  statement,  then  the 
whole  position  of  the  opium  question  would  be  entirely 
changed ; but  I differ  in  toto  from  this  view  of  the  case, 
and  do  so  from  my  own  knowledge  and  experience  of 
these  endemic  diseases  in  the  very  delta  selected,  in 
which  I served  as  medical  officer  from  the  end  of  1854 
to  1862,  first  as  Civil  Surgeon  of  Juggernauth  or 
Pooree,  and  then  as  Civil  Medical  Officer  of  Cuttack. 
This  experience  was  gathered  from  the  salt  lands  of  the 
Chilka  Lake  (the  most  malarious  spot  on  earth,  if 
judged  by  the  victims),  and  the  delta  of  the  Maha- 
nuddy  (or  great  river),  to  the  jungles  of  the 
Orissa  hills.  I consider  this  statement  regarding  the 
beneficial  effects  of  even  moderate  habitual  indulgence 
in  opium  as  absolutely  unsupported  by  carefully  con- 
sidered facts,  as  far  as  my  experience  went,  and 
cinchona,  or  “ fever  medicine  ” as  it  was  called,  in  any 
of  its  preparations,  and  in  the  smallest  quantity,  was 
greedily  preferred  by  the  natives  to  opium ; indeed  as  a 
febrifuge,  or  prophylactic  from  fever,  I never  once, 
in  thirty  years’  Indian  service,  was  asked  for  opium  as 
a “fever  medicine,”  and  I studied  the  subject  of 
malarial  fever,  as  much  as  any  medical  officer  of  my 
length  of  service  in  India.  For  the  supporters  of 
the  pro-opium  medical  policy  to  be  consistent  on  this 
point,  they  must  be  prepared  to  explain  how  the 
poor  Burman,  in  his  deltaic  country  on  the  east 
of  the  Bay  of  Bengal,  differs  from  the  Ooryiah  under 
precisely  similar  geographical  and  climatic  conditions 
on  the  west,  to  such  an  extent,  that  what  is  viewed  as 
a necessity  for  the  Ooryiah,  is  such  a perniciously 
dangerous  drug  for  the  Burman,  that  in  the  Burman 
opium  license  the  following  occurs  : — “ Sec.  3.  That 
he  (the  licensee)  shall  not  sell  these  articles  (opium 
and  poppy  heads)  to  Burmans.”  Again,  if  opium  is 
such  a necessity  to  secure  that  “unconscious  safe- 
guard” against  malarious  influences,  I ask  how  the 
Commissioner  of  the  Central  Provinces  (Sir  Charles 
Bernard)  could  explain  his  action  in  taking  credit  to 
his  administration  for  having  taxed  opium  higher 


than  elsewhere  in  India.  As  well  tax  quinine  as 
opium,  if  the  latter  is  such  an  important  febri- 
fuge. In  explaining  how  opium  could  not,  in  an 
sense,  be  a febrifuge,  I would  point  out  that  the 
drug,  even  according  to  Dr.  Watt,  tends  to  “diminish 
every  secretion,  except  that  of  the  skin;”  and  Sir 
William  Moore,  K.C.I.E.,  Surgeon-General,  Bombay" 
who  has  publicly  withdrawn  from  advocating  “ opium 
as  a necessity,”  notwithstanding  its  “ beneficial 
effects,”  states  that  he  has  come  to  the  conclusion 
“that  the  only  malady  opium,  in  moderation,  tends 
to  foster,  is  the  comparatively  minor  one  of  constipa- 
tion;” and  further  on,  in  his  “Errors  of  Anti- 
Opiumists,”  page  10,  adds:  “When  used  for  a long 
period  in  large  quantities,  it  produces  a depressed 
and  quaint  hysterical  condition,  with  tendency  to 
diarrhoea.”  But  this  constipation  is  in  a great  measure 
due  to  defective  biliary  secretion,  than  which  all  who 
have  any  practical  knowiedge  of  malarial  fever 
know  of  no  state  which  is  more  favourable  to  a 
febrile  attack,  and  none  which  tends  more  to  a 
return  of  the  disease,  by  laying  the  foundation  for 
that  most  fatal  complication,  malarial  dysentery.  The 
Chairman,  when  Lieut. -Governor  of  the  North-West 
Provinces  and  Oudh,  as  also  Surgeon  - General 
Cunningham,  M.D.,  then  medical  adviser  to  the 
Government  of  India,  and  for  20  years  practically 
the  chief  sanitary  authority  in  India,  mast  recollect 
the  appalling  epidemics  of  malarial  fever  which  deci- 
mated the  upper  portion  of  the  Mesopotamia  of  the 
Ganges  and  Jumnah ; and  surely  if  opium  was  then 
considered  such  a valuable  febrifuge  as  it  seems  to  be 
now,  how  was  it  that  it  was  never  given  gratuitously, 
to  secure  that  “ unconscious  safeguard  ” from  the 
fatal  malarious  influences  of  a system  of  inunda- 
tion mistakenly  called  irrigation,  which  I have 
carefully  watched  as  divisional  sanitary  officer  for 
twenty  years  from  1864,  and  seen  this  fatal  influ- 
ence steadily  march  from  Saharanpur  to  Manipuri. 
The  Chairman  would  recollect  this  artificially-pro- 
duced malaria  in  the  almost  practical  depopulation 
Hurdvigunge  and  of  Secundrabad,  and  his  being 
nearly  flooded  out  of  his  tent  at  Somnah,  between 
thse  places.  Here  was  an  ample  field  for  testing  the 
febrifuge  virtues  of  opium ; but  instead  of  this,  prepara- 
tions of  cinchona  were  gratuitously  distributed,  and 
a vast  system  of  drainage  carried  out,  at  an  enormous 
expense,  to  correct  the  errors  of  a system  of  unscien- 
tific irrigation,  which  produced  a water  - logging 
of  the  soil,  greatly  increased  by  a system  of  unscien- 
tific raised-roads,  with  deficient  water-way  across  the 
watershed.  I enter  into  these  details  because  if  this 
febrifuge  vertue  of  opium  had  any  real  existence,  and 
the  Government  had  any  faith  in  it,  it  was  their  duty 
to  give  these  poor  creatures  some  of  this  “uncon- 
scious safeguard,”  as  they  were  suffering  from  the 
unscientific  errors  of  their  rulers,  and  were  in 
no  way  responsible  for  the  awful  mortality  in 
their  midst.  I would  also  draw  attention  to 
the  late  extension  of  this  pestiferous  system 
of  inundation  to  the  Deoband  Mesopotamia,  and 
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to  the  mortuary  statistics  of  this  district. 
In  1879,  it  would  seem  as  if  this  artificially  pro- 
duced malarial  fever  had  reached  a climax,  either 
in  the  virulence  of  its  power,  or  in  the  debilitated  con- 
dition of  the  population,  or  perhaps  in  both  combined, 
but  the  result  was  appalling,  for,  out  of  a united 
population  of  4,000,000  in  four  districts,  nearly 
500,000  died  in  a few  months ; and  the  very  birth- 
rate was  seriously  affected  next  year.  How  was  the 
-calamity  met  ? By  a noble  distribution  of  preparations 
of  cinchona  on  the  part  of  the  Government ; and  the 
gratitude  of  these  poor  people  was  such,  that  I can 
never  forget  it  ; and  I feel  truly  thankful  to  think 
I had  any  share  in  thus  showing  the  evidence  of  the 
■deep  sympathy  of  the  rulers  with  the  ruled.  Indeed, 
the  confidence  of  these  fever-stricken  people  in 
cinchona  was  so  unbounded,  that  opium  was  never 
thought  of;  and  this  was  the  more  remarkable, 
because  the  opium  poppy  had  been  cultivated 
in  these  districts,  and  in  1881-82,  one  of  them 
— Alighar — actually  refused  the  favourable  opium 
advances  to  reintroduce  the  poppy  cultivation,  pre- 
ferring pecuniary  difficulties  to  the  cultivation  of  a 
plant  which,  according  to  the  resolution  of  a late 
Governor  of  Bombay  in  Council  about  that  time, 
when  protesting,  on  moral  grounds,  against  its 
introduction  into  the  Presidency,  stated  he  did 
it  on  account  of  the  “widespread  corruption  and 
demoralisation”  it  produced  when  tried  in  Goojerat. 
Comment  on  this  is  needless.  The  only  beneficial 
properties  connected  with  opium  in  malarial  fever 
were  anodyne  and  narcotic,  the  former  in  the  painful 
.rheumatic  symptoms  after  sunset  in  malarious  dis- 
tricts, and  the  latter  in  the  restlessness  and  pain  often 
met  with  in  malarial  dysentery  ; but  as  a prophylactic 
I am  quite  at  a loss  to  understand  how  this  could  be 
.advanced.  The  opium  habit,  resulting  from  the  benefit 
received  from  the  anodyne  and  narcotic  virtues  of  opium 
as  a medicine  in  fever,  independent  of  its  action  in 
combination  with  other  drugs  on  the  skin,  is,  alas ! too 
■often  the  result  of  this  medicinal  exhibition  of  the 
drug,  and  is  indulged  in  after  the  distressing  symp- 
toms for  which  the  opium  was  first  prescribed  have 
passed  away,  and  thus,  in  not  a few  localities  in 
Britain  opium  is  largely  consumed  now,  though  the 
malaria  has  disappeared  before  the  drainage  and 
high  cultivation.  "Were  the  5,200  medical  men,  who 
signed  the  declaration  against  all  indulgence  in 
•opium,  asked,  in  the  case  of  their  own  patients 
suffering  from  the  opium  habit,  to  state  the  origin  of 
the  habit,  few,  if  any,  could  trace  it  to  aught  else 
than  to  its  having  been  first  prescribed  medically,  and 
yet,  to  secure  this  unconscious  safeguard  in  malarious 
districts,  the  general  and  moderate  use  of  opium  is  re- 
commended, without  the  safeguard  ofhavingbeen  medi- 
cally prescribed,  to  cease  when  no  longer  necessary. 

Dr.  George  Watt,  C.I.E.  (Reporter  on  the 
Economic  Products  with  the  Government  of  India) : — 
Mr.  Batten  has  been  pleased  to  characterise  the 
chapter  on  opium  which  has  appeared  in  my 


“ Dictionary  of  the  Economic  Products  of  India  ” as 
a complete  monograph  on  the  subject.  Perhaps  I 
may  be  permitted  to  offer  one  or  two  remarks  of  a 
personal  nature.  In  writing  the  article  referred  to,  I 
was  barred  from  expressing  my  own  peculiar  opinions 
freely,  since  one  of  the  principles  of  the  Dictionary, 
enjoined  on  myself  and  my  collaborateurs,  has 
uniformly  been  to  produce  a work  that,  as  far  as 
possible,  would  be  impersonal  and  impartial.  We 
were  free  to  exhibit  the  facts  available  on  any 
subject,  whether  these  were  favourable  or  unfavour- 
able, to  what  was  currently  held  to  be  the 
views  of  any  party  in  power  or  the  policy  of  the 
Government.  In  drawing  up  the  article  “Opium,” 

I venture  to  think  I had  before  me  a larger  selection 
of  books,  reports,  and  official  correspondence  than 
would  be  possible  for  any  person  not  similarly  cir- 
cumstanced. Whatever  defects  may  be  found  in  that 
article  are  entirely  attributable  to  me,  but  to  have 
utilised  all  the  material  placed  at  my  disposal  would 
have  entailed  the  publication  of  several  opium 
volumes,  instead  of  the  few  pages  in  one,  which 
alone  could  be  afforded.  Even,  therefore,  had  there 
not  been  abundant  other  reasons  for  the  exclusion  of 
my  personal  opinions  on  the  moral  and  medical 
aspects  of  the  opium  question,  I had  at  my  disposal 
material  of  greater  interest  to  the  public.  But  I 
would  desire  to  avail  myself  of  this  opportunity  of 
expressing  some  of  my  personal  experiences  and 
convictions  on  this  momentous  question.  Let  me, 
therefore,  say  that  I have  now  resided  in  India  for 
over  sixteen  years,  and  that  during  that  time  I have 
travelled  over  the  greater  part  of  our  Eastern 
empire,  and  devoted  my  energies  almost  exclusively 
to  an  investigation  of  the  resources  of  that  vast 
country.  Naturally,  the  cultivation  of  the  poppy, 
and  the  traffic  in  opium,  has  received  a considerable 
share  of  my  attention.  On  arrival  in  India,  in  1873, 
I may  say  that  I held  very  pronounced  views  opposed 
to  the  trade.  As  a medical  man  I naturally  gave  the 
subject  of  the  habitual  use  of  opium  my  careful  con- 
sideration. But  to  my  astonishment  I searched  in 
vain  amongst  the  ordinary  people  of  the  country 
for  evidence  of  its  injurious  effects.  It  is 
commonly  stated,  though  I think  incorrectly, 
that  the  natives  of  India  do  not  smoke  opium. 
Those  who  take  what  may  be  called  larger  doses,  in 
most  parts  of  India,  eat  it  or  drink  preparations  that 
contain  it,  but  I think  I am  correct  when  I say  that 
of  the  5,000  to  6,000  chests  used  up  in  India  annually 
a large  portion  is  smoked,  but  not  in  “ opium-smoking 
dens,”  nor  in  the  special  opium  pipe.  It  is  mixed 
with  tobacco  in  very  small  proportions,  and  used 
daily  without  any  injurious  efforts  whatever,  or  with- 
out any  craving  being  established  for  an  extra  pull 
at  the  huble-buble  or  the  hukah.  That  there  are  opium 
dens  in  the  larger  towns  I am  fully  aware.  I have 
visited  those  of  Bombay,  Calcutta,  and  Lucknow, 
but  have  seen  nothing  that  could  be  compared 
with  the  drinking  dens  where  the  poor  British 
sailors  are  rendered  mad  with  the  drink  they 
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are  supplied  with  in  India.  Indeed,  the  abuse  of 
alcohol  in  Europe  is  a hundred  times  worse  than  the 
excessive  consumption  of  opium  in  India.  Excess  in 
both  is  undoubtedly  injurious,  and  if  the  one  could 
be  stopped  in  Europe,  it  would  be  right  and  proper 
to  consider  the  suppression  of  the  other  in  India.  It 
would  appear,  however,  to  be  useless  to  urge  facts 
and  figures  to  the  consideration  of  theoretical  enthu- 
siasts who,  having  failed  to  secure  repressive  legisla- 
tion in  their  own  country,  have  now  laid  themselves 
open  to  the  charge  of  seeking  a field  for  their  so- 
called  philanthropy  in  another,  the  rise  or  fall  of 
which  is  to  them  of  less  moment  than  personal  noto- 
riety. The  question  to  my  mind  is,  therefore,  not  one 
of  abuse  of  opium  and  alcohol,  but  of  the  legitimate 
use  of  these  luxuries.  Can  it  be  said  that  the  con- 
sumption of  opium,  in  the  small  quantities  taken  in 
India,  is  injurious ; or,  to  state  the  issue  in  another 
aspect,  is  it  more  injurious  than  the  moderate  use  of 
beer,  wine,  or  spirits  ? To  answer  this  argument  is 
out  of  the  question.  I can,  therefore,  but  add  my 
humble  opinion  to  that  of  the  many  able  speakers 
who  have  addressed  the  meeting,  and  it  is  briefly 
that,  though  for  years  I tried  to  discover  any  evidence 
of  injury  from  the  moderate  use  of  opium,  I failed 
utterly,  and  now  firmly  believe  that  it  is  far 
less  injurious  than  alcohol.  But  when  every 
person  whose  opinion  is  thought  worth  having 
has  recorded  his  views,  and  it  is  thus  ascer- 
tained in  which  way  the  majority  of  such  personal 
opinions  tend,  what  have  we  gained  ? The  verdict 
of  persons  not  personally  interested  in  a traffic,  the 
total  revenue  of  which  was,  in  1889-90,  Rx.  928,928, 
or,  to  be  absolutely  safe  in  over  rather  than  under- 
stating it,  £1, 000, 000.  A population  of,  say, 
258,000,000  are  to  be  deprived  of  a luxury,  which  they 
have  been  accustomed  to  for  centuries,  by  a people 
who  pay  nearly  twenty-five  times  as  much  revenue 
on  their  corresponding  luxury.  This  is  a point,  I 
venture  to  think,  that  has  not  been  sufficiently 
brought  out  to-night.  Any  person  who  may  have 
taken  the  trouble  to  read  the  publications 
thrust  on  the  public  by  the  anti-opium  agitators 
cannot  have  failed  to  observe  how  carefully  the 
distinction  is  avoided  between  purely  Indian  and 
Chinese  considerations.  An  illustrated  pamphlet, 
for  example,  may  be  procured  for  one  penny  at  the 
railway  book-stalls,  which  is  said  to  have  been 
written  by  two  Indian  missionaries.  We  there  get 
pictures  of  Indians  smoking  opium,  and  find  scattered 
here  and  there,  throughout  the  pages  of  that 
disgraceful  publication,  the  facts  and  figures  of  the 
Indian  and  Chinese  trade  in  such  a way  that  it  is 
difficult  for  any  person  not  familiar  with  the  actual 
facts  of  the  case  to  distinguish  the  one  from  the 
other.  The  British  public  are  told  of  “ the  manner 
in  which  Indian  statistics  on  moral  subjects  are 
manufactured.”  They  are  treated  to  disjointed 
quotations  from  certain  Government  reports,  in 
which  it  is  stated  that  “ the  statistics  of  licenses  are 
suggestively  omitted.”  The  writers  of  that  pamphlet 
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have  got  hold  of  the  annual  administration  reports 
for  certain  provinces.  They  have  deemed  it  un- 
necessary to  procure,  in  connection  with  this  purely 
technical  discussion,  the  annual  Excise  reports. 
Hence  the  absence  from  one  report,  which  they  chose 
to  consult,  of  a certain  piece  of  information  was  by 
them  regarded  as  proof  that  Government  desired  the 
suppression  of  that  particular  item  of  news.  It  is 
too  ridiculous  to  have  to  allude  to  such  wilful  mis- 
representations, as  I have  already  trespassed  too  far. 
Let  me,  however,  add  very  briefly  that  a point  made 
much  of  by  the  anti  opium  missionary  authors  is 
capableof  a very  simple  and  natural  explanation.  They 
have  furnished  a copy  of  the  form  under  which 
licenses  are  granted  in  India  to  sell  opium,  in  which 
the  vendor  is  required  to  sell  at  least  a certain 
amount  of  Government  opium.  This  fact  is  character- 
ised as  “ a device  to  force  the  opium  poisoning  policy 
by  terrorism  that  would  have  done  credit  to  Danton, 
Robespierre,  and  Marat,  the  monsters  of  the  French 
Revolution.  It  is  this  unprincipled  and  loathsome 
system  of  finance  on  the  part  of  a professedly 
Christian  Government,  &c.,  &c.”  Now,  the  simple 
fact  is  that  Government  has  realised  how  absolutely 
helpless  it  is  in  repressing  the  opium  traffic.  It  can- 
not prohibit  poppy  culture  in  the  territory  of  the 
native  princes,  indeed  it  cannot  fully  stop  it  in  every 
corner  of  its  own  territory.  An  article  that  has 
to  pay  a prohibitive  tax  would  naturally  be 
a very  profitable  one  could  it  be  brought  illi- 
citly to  the  vendors’  shop.  It  has,  therefore, 
been  thought  one  of  the  most  powerful  repres- 
sive measures  to  ascertain  the  actual  consump- 
tion in  each  and  every  district.  This  is  the  course 
that  is  pursued  by  every  merchant  in  the  world  in 
ascertaining  supply  and  demand.  The  Government 
can  control  supply;  it  has  to  ascertain  demand. 
Having  found  this  out,  the  vendor  is  required  to  pay 
duty  on  very  nearly  the  ascertained  consumption 
of  the  district,  so  that  little  or  no  illicit  opium 
can  be  sold  by  him.  Any  person  who  wishes 
to  see  the  effect  of  Government  control  and  repression 
of  opium,  should  study  the  figures  of  production  in 
relation  to  revenue.  It  will  there  be  seen  that  while 
the  Indian  consumption  has  averaged  4,000  chests  or 
so  during  the  past  twenty  years,  the  revenue  in  opium 
consumed  in  India  has  increased  from  Rx.  345,918  to 
Rx.  928,928.  Fluctuations  in  the  license  to  retail, 
which  are  fully  explained  each  year  in  the  Excise  reports, 
are  of  no  more  importance  than  that  the  Indian  con- 
sumption was  5,605  chests  in  1878-79,  fell  to  591 
chests  in  1882-83,  and  was  6,320  chests  in  1889-90. 

Mr.  Batten,  having  seen  proofs  of  the  discussion 
and  the  other  communications,  has  sent  the  following- 
reply  : — I will  briefly  refer  to  some  of  the  remarks 
made  in  this  discussion  by  gentlemen  whose  views 
are  opposed  to  mine.  To  Mr.  Samuel  Smith  I would 
say,  that  my  paper  was  neither  “official”  or  an 
“apology,”  except  in  the  classical  sense  of  a state- 
ment of  reasons.  To  label  it  “an  official  apology  ” 
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does  not  constitute  an  answer  to  the  facts  and  argu- 
ments contained  in  it.  Mr.  Smith  went  on  to  say  it 
was  tl  one-sided.”  It  would  be  more  correct  to  call 
it  “ other- sided.”  The  Anti-Opium  Society  prac- 
tically deny  that  there  is  more  than  one  side  to  the 
question.  Opium,  they  say,  is  an  unmitigated  evil, 
except  when  used  purely  as  a medicine.  It  produces 
no  benefits  to  anyone.  I have  tried  to  show  that 
there  is  another  side,  and  that  the  advantages  derived 
from  the  use  of  opium  far  exceed  the  evils  from  its 
abuse.  That  there  are  such  evils  I do  not  deny,  but 
they  have  been  grossly  exaggerated  by  the  Society 
for  the  Suppression  of  the  Opium  Trade.  If  any 
habitual  consumer  of  the  drug  is  found  to  be  in 
ill-health,  or  addicted  to  vice,  it  is  at  once 
assumed  that  his  disease,  or  vice,  is  due  to  the  habit, 
while  the  truth  frequently  is  that  they  previously 
existed,  and  that  recourse  was  had  to’opium  to  relieve 
the  disease  or  to  minister  to  the  vice.  I am  quite 
content  to  leave  to  Sir  Thomas  Wade  and  Mr. 
Horatio  Lay,  than  whom  there  could  be  no  higher 
authorities,  to  dispose  of  the  remarks  made  by  Mr. 
Smith  and  others  on  the  causes  and  events  of  the  war 
with  China.  Mr.  Alexander  calmly  assumed  that  the 
opium  trade  of  India  impoverished  the  people  of 
China,  but  did  not  bring  forward  a single  fact  to  prove 
this  extraordinary  contention.  The  only  sense  in 
which  the  Chinese  are  impoverished  by  the  trade,  is 
the  sense  in  which  Mr.  Alexander  is  impoverished 
when  he  pays  his  grocer’s  bill.  Surely  that  is  no 
reason  for  suppressing  grocers’  shops.  I have  already 
dealt  with  the  suggestion  that  India  may,  by  substi- 
tuting potatoes  for  poppies,  avoid  any  loss.  The 
English  farmers,  who  have  been  driven  by  low  prices 
to  give  up  growing  wheat,  have  not  yet  found  much 
consolation  in  the  knowledge  that  other  crops  may  be 
grown  on  the  land  turned  to  pasturage.  But  I would 
ask,  have  the  Anti-Opium  Society  ever  attempted 
to  estimate  the  value  of  the  crop  they  are  endeavour- 
ing to  destroy  ? For  instance,  were  they,  or  were  they 
not,  aware  of  the  great  internal  or  external  trade 
amounting  to  not  less  than  ^3,000,000  sterling 
annually  in  poppy  seed  ? If  they  did  know  of  it, 
why  have  they  concealed  the  fact  from  those  to  whom 
they  have  been  appealing  to  help  them  in  the  de- 
struction of  the  poppy  ? If  they  did  not  know  of  it 
(which  I believe  to  be  the  case),  how  do  they  excuse 
their  ignorance  ? I do  not  know  which  would  be  the 
more  culpable,  ignorance  of  the  facts  with  which  they 
profess  to  deal,  or  suppression  of  those  facts  from 
those  whom  they  profess  to  enlighten.  Mr.  Alexan- 
der’s assertion  that  Indian  opium  is  of  no  better 
quality,  but  only  more  intoxicating  than  Chinese 
opium,  is  not  borne  out  by  those  who  have  personal 
knowledge  of  the  matter.  Sir  Thomas  Wade  has 
remarked,  in  one  of  his  despatches,  that  when  a 
Chinese  gentleman  receives  a visit  from  another,  he 
offers  his  guest  a pipe  of  Indian  opium,  as  a matter  of 
course,  just  as  an  English  gentleman  would  offer 
kis  gues':  a Havanna  cigar,  or  a bottle  of  cham- 
pagne, rather  than  a penny  Pickwick  or  ginger 


wine.  Indian  opium  is  acknowledged  to  have  a 
finer  flavour  and  cachet  than  the  China  drug. 

It  is  certainly  purer  and  freer  from  deleterious  adultera- 
tions. To  deprive  the  Chinese  of  it  would  be  an 
injury  to  the  richer  classes  without  any  benefit  to  the 
poorer.  Mr.  Alexander  observed  that  Mr.  Brereton, 
the  solicitor,  to  whose  powerful  lectures  I referred, 
had  for  some  years  the  opium  farmer  of  Hong  Kong 
as  one  of  his  clients,  and  therefore  had  a pecuniary 
interest  in  the  trade.  Mr.  Brereton  had  retired  from 
his  business  as  a solicitor  in  China  when  he  delivered 
his  lectures,  but  in  any  case,  his  interest  in  the 
maintenance  of  the  trade  in  opium  was  surely  not  so 
strong  as  to  throw  any  real  discredit  on  his  evidence. 
How  would  Mr.  Alexander  like  to  be  told  that  nothing 
he  said  on  the  subject  of  the  evils  of  opium  could 
be  believed,  because  he  is  secretary  to  a society 
whose  raison  d'etre  is  to  enlarge  on  these  evils  ? Mr. 
Maurice  Gregory  has  got  out  of  his  depth  when  he 
talks  about  the  Government  advances  to  the  cultivators 
having  to  be  repaid.  They  are  not  advances,  in  the 
nature  of  a loan  to  be  repaid  in  money,  but  advances  on 
account  of  the  opium,  to  be  adjusted  by  the  delivery 
of  the  opium.  For  instance,  a cultivator  of  two  or 
three  acres  of  poppy  may  receive  from  the  Govern- 
ment, from  time  to  time,  during  the  progress  of  the 
crop,  sums  of  money,  amounting  to,  say,  Ks.  50;  if 
he  delivers  10  seers  of  standard  opium  to  the  Govern- 
ment officer,  the  advance  is  thereby  adjusted  ; if  he 
delivers  40  seers,  then  Rs.  10  remain  recoverable 
from  him,  either  in  cash  or  in  opium.  But  this 
liability  to  repay  the  amounts  advanced  to  him  does 
not  diminish  his  profit  a single  cowrie.  If  Mr. 
Gregory  advances  a sovereign  to  his  baker,  with  the 
stipulation  that  he  shall  take  it  out  in  muffins,  I fail 
to  see  how  the  baker’s  profit  is  diminished  by  his 
liability  to  deliver  the  muffins  to  Mr.  Gregory.  If  the 
cultivator  gets  little  or  no  profit  from  the  crop,  why 
does  he  take  a license  to  cultivate  it  ? Mr.  Gregory,  in 
his  anxiety  to  charge  the  Government  of  India  with 
rapacity  and  extortionate  dealings,  both  with  the  culti- 
vator and  the  Rajahs  of  Malwa,  and  thus  to  minimise 
the  value  of  the  poppy  crop  to  them,  omits  to  see  that 
such  a course  of  conduct  is  inconsistent  with  the 
charge  made  against  the  Government  of  encouraging 
the  growth  of  the  poppy ; and  that  the  higher  the 
tax  levied  by  the  Government  on  the  opium,  the 
higher  will  be  the  price  of  the  opium,  and  the  greater 
the  restrictions  on  its  consumption.  Finally,  I may 
say  that  nothing  in  this  discussion  has  disproved,  or 
even  attempted  to  disprove  the  mass  of  evidence 
given  by  persons  in  the  best  position  to  learn  the 
truths — ( [)  that  both  in  China  and  India  the  moderate 
consumption  of  opium,  even  taken  daily,  is  not  only 
harmless  but  beneficial ; (2)  that  the  great  majority  of 
the  consumers  in  both  countries  are  moderate  con- 
sumers ; (3)  that  the  abuse  or  excessiveuse  of  opium  is  in- 
j urious,  though  not  to  the  extent  asserted  by  the  Society 
for  the  Suppression  of  the  Opium  Trade,  but  the  cases 
are  exceptional,  and  cannot  justify  the  destruction  of 
a trade,  the  benefits  of  which  far  outweigh  the  evils. 
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APPLIED  ART  SECTION. 

Tuesday,  March  29th,  1892;  Alfred 

Gilbert,  A.R.A.,  in  the  chair.  The  paper 
read  was  “The  Decorative  Uses  of  Sculpture,” 
by  E.  Roscoe  Mullins. 

The  paper  and  discussion  will  be  printed  in 
next  week’s  Journal. 


SIXTEENTH  ORDINARY  MEETING. 

Wednesday,  March  30,  1892  ; J.  BlDDULPH 
Martin  (Member  of  the  Council),  in  the 
chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Adams,  Edgar  T.,  The  Cottage,  Halstead,  Essex. 
Archer,  Edgar,  Ingleside,  South  Norwood-park, 
Surrey. 

Bean,  Alexander  Thomas,  7,  Victoria-street,  S.W. 
Curtis,  Alfred  Harper,  13,  South-hill  Park-gardens, 
Hampstead,  N.W. 

Foster,  William,  M.A.,  Chemical  Laboratory,  Mid- 
dlesex Hospital,  Goodge-street,  W. 

Gott,  B.  S.,  M.A.,  Corinium,  St.  Mark’s,  Chelten- 
ham. 

Hills-Johnes,  Lieut.-General  James,  K.C.B.,  V.C., 
Dolancothy,  Llandilo,  South  Wales. 

Pitt-Rivers,  Lieut.-General  A.,  Rushmore,  Salisbury. 
Staley,  Thomas  Peace,  2,  Fenchurch- avenue,  E.C. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 

Corderoy,  George,  19,  Queen  Anne’s-gate,  S.W. 
Cowper,  Joseph,  Penrith. 

Crossley,  Arthur  W.,  Bentcliffe-house,  Accrington. 
Lloyd,  Edmund  H.,  Selhurst,  8,  The  Avenue,  Ealing, 

W. 

Ravershaw,  Henry  Willock,  32,  Albany  - road, 
Ealing  Dene,  W. 

Rotch,  A.  Lawrence,  Readville,  Massachusetts, 
U.S.A. 

Toop,  Robert,  Trent-villa,  Weston-road,  Bourne- 
mouth. 

Walker,  Theodore,  Glen-hall,  near  Leicester. 

Wates,  Edward  A.,  Lingsugur,  Deccan,  India. 

The  paper  read  was — 

FOREIGN  EXCHANGE. 

By  Ewing  Matheson. 

If  some  apology  be  necessary  for  bringing 
forward  so  old  a theme  as  Foreign  Exchange, 
it  may  be  said  that  at  the  present  time  in- 
sufficient knowledge  on  the  subject  often 
hinders  the  discussion  of  important  questions. 
Controversies  continually  arise  concerning 


trade  and  foreign  tariffs,  which  might  be 
simplified  or  avoided  if  there  were  a wider 
acquaintance  with  the  instruments  by  which 
international  commerce  is  carried  on.  That  is 
to  say,  while  most  business  men  thoroughly 
understand  the  clearing-house  system  of  deal- 
ing with  inland  cheques,  by  which  the  balanc- 
ing of  an  enormous  aggregate  of  payments 
involves  only  an  infinitesimal  movement  of 
coin  or  currency,  yet  the  corresponding  process 
of  balancing  imports  and  exports  by  means  of 
foreign  bills  of  exchange  is  not  so  generally 
understood.  This  unacquaintance  largely 
arises  from  the  circumstance  that  the  gathering 
together  of  such  bills  is  in  few  hands,  and  the 
individual  trader  or  manufacturer  has  seldom 
occasion  or  opportunity  of  seeing  the  process. 
Those  whose  business  or  profession  makes 
them  familiar  with  the  subject,  may  require 
a special  effort  of  mind  to  realise  what 
appears  to  them  a mere  rudimentary  know- 
ledge is  not  shared  by  others,  and  such  well- 
informed  persons  will  probably  find  nothing  of 
interest  in  this  paper.  None  the  less,  it  is  a 
fact  that  manufacturers  and  traders  do  not,  as 
a rule,  recognise  the  principles  which  govern 
the  foreign  commerce  of  the  country.  It  is 
true  that  various  books  on  political  economy 
deal  with  the  subject,  but  generally  in  an 
abstract  manner  which  does  not  bring  the 
matter  home  to  those  who  are  engaged  in 
particular  branches  of  trade. 

The  “ Theory  of  the  Foreign  Exchanges,”  by 
the  Right  Hon.  G.  J.  Goschen,  M.P.,  published 
in  1863,  is  still  the  standard  work,  although 
there  is  need  of  a new  edition  brought  up  to 
date.  The  present  writer  does  not  presume  to 
touch  on  the  higher  branches  of  the  subject  as 
dealt  with  in  the  above  treatise,  or  with  the 
more  subtle  causes  of  fluctuation  in  values.  It 
is  here  merely  attempted  to  give  such  a 
summary  description  of  foreign  exchange  as 
may  assist  the  ordinary  trader  in  understand- 
ing the  methods  and  principles  involved. 

The  historic  study  of  the  subject  is  interest- 
ing and  fascinating.  Barter  of  goods  between 
foreign  countries,  even  in  remote  ages,  was 
facilitated  by  instruments  of  exchange,  as  the 
remittance  of  gold  and  silver  was  troublesome, 
and  did  not  effect  the  purpose  of  the  mer- 
chant. Among  the  commercial  cases  argued 
before  the  Athenian  Courts  were  often  some 
relating  to  the  import  and  export  of  merchan- 
dise ; and  the  eloquence  of  Demosthenes,  as 
recorded  in  his  private  orations,  upheld  the 
right  of  his  clients  to  letters  of  credit  trans- 
ferring debts  in  foreign  cities.  In  still  more 
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ancient  times,  the  Chinese  transferred  indebted- 
ness in  distant  parts  of  the  empire  by  portable 
tablets,  suitably  impressed.  But  leaving  on 
one  side  such  ancient  histories,  the  use  of 
foreign  bills  or  letters  of  credit  in  Europe  was 
introduced  in  the  13th  century ; while,  strange 
to  say,  inland  bills  only  came  into  use  in 
Great  Britain,  and  became  recognised  by  law, 
in  the  17th  century.  In  the  reign  of  Edward  I., 
credits  on  Genoa,  Venice,  Bruges,  Antwerp, 
Hamburg,  and  elsewhere,  could  be  purchased 
in  London,  with  every  certainty  that  they 
would  be  honoured  on  presentation ; and  a 
merchant  visiting  these  cities  could,  if  he  had 
no  goods  of  his  own  to  exchange  or  sell,  and 
without  actual  money  in  his  possession,  pro- 
vide himself  with  the  means  of  making  pur- 
chases. A travelling  merchant,  so  equipped, 
ran  no  risk  of  impoverishment  from  robbers, 
the  letters  of  credit  he  carried  being  worthless, 
without  some  genuine  endorsement  or  authenti- 
cation. As  an  able  writer  has  said  of  the 
Lombards  of  that  time  “ They  invented  the 
letter  of  change,  which  immaterialised  their 
wealth,  made  it  portable,  imperceptible,  defy- 
ing the  confiscation  of  their  persecutors.”  Or, 
as  Lord  Overstone  once  described  bank  notes, 
“they  were  the  shadow  of  the  gold.”  By 
gradual  growth,  the  use  of  bills  has  vastly 
extended ; they  are  protected  by  the  laws  of 
all  civilised  countries  ; every  incident,  however 
trifling,  in  the  commerce  of  such  bills  has  been 
strengthened  ; so  that,  by  a natural  evolution, 
they  have  attained  the  position  of  instruments 
of  barter  and  exchange. 

Let  a foreign  bill  be  followed  in  its  track 
across  Europe.  A Russian  merchant,  in 
Odessa,  has  shipped  wheat  to  a customer  in 
London,  and  wants  payment.  Alone,  or  under 
the  direction  of  his  banker,  he  draws  a bill  on 
his  customer  in  Mark -lane  for  the  agreed 
value  of  his  wheat,  say  Ri,ooo.  He  draws  the 
bill,  say  at  three  months’  date  ; he  draws  it  in 
favour  of  the  banker  (that  is,  to  the  banker  or 
his  order),  and  in  duplicate,  the  copy  becoming 
void  when  the  original  is  paid.  The  bill,  being 
drawn  in  Odessa,  would  be  dated  according 
to  the  old  style,  and  would  probably  be  in 
French  ; in  English,  it  would  read- 
er,000.  Odessa,  1/13  February,  1892. 

Three  months  after  date  pay  this  First 
of  Exchange  (second  being  unpaid)  to  the 
order  of  Messrs.  Kopeckoff,  One  thousand 
pounds  sterling,  value  in  account. 

Paul  Sitopolevitch. 

To  Messrs.  John  Smith  & Co., 

500,  Mark -lane,  London. 


Sometimes  bills  are  drawn  in  triplicate — 
first,  second,  and  third.  The  drawing  of  more 
than  one  copy  may  probably  have  arisen,  for 
safety  and  convenience,  in  days  when  trans- 
mission by  post  was  uncertain.  The  duplicate, 
or  copy,  is  now  useful  in  the  negotiation  of  the 
bill.  The  banker,  whose  business  it  is  to  buy 
and  sell  bills,  and  who  has  a personal  know- 
ledge of  the  corn  exporter,  buys  the  one  in 
question  at  a certain  rate  of  exchange,  and 
either  pays  to  the  merchant  the  price  in 
roubles,  or  makes  him  an  advance  till  the  bill 
is  accepted.  He  pays  for  the  bill  less  than 
the  par  value  in  roubles  of  pounds  sterling, 
because  three  months’  interest  has  to  be 
allowed  for  ; and  he  pays  slightly  less  than  he 
would  sell  at  because,  like  a jobber  on 
the  Stock  Exchange,  he  takes  as  his  own 
profit  “ the  turn  of  the  market.”  The  banker 
has  bought  the  right  to  ^1,000  in  London 
three  months  after  the  bill  was  created. 

Immediately  he  has  bought  the  corn  bill  the 
Russian  banker  sends  to  his  agents,  Messrs. 
Blank  and  Co.,  in  London,  the  original  or 
“first  of  exchange,”  with  instructions  to  pre- 
sent it  for  acceptance.  The  London  corn 
merchant  having  been  duly  advised  by  the 
vendor  in  Odessa  of  the  shipment,  and  of  the 
drawing  of  the  bill,  accepts  in  ordinary  course, 
and  Messrs.  Blank  and  Co.  lock  up  in  their 
safe  the  accepted  bill  to  await  further  instruc- 
tions. The  bill,  though  accepted,  is  as  yet 
incomplete  and  useless,  for  it  is  not  endorsed ; 
the  banker  in  Odessa  by  this  omission  retain- 
ing his  property  in  the  bill.  For  he  also  wants 
to  sell  it  when  he  can  do  so  at  a profit,  and  on 
’Change  every  day,  or  in  his  Counting-house, 
he  waits  a purchaser. 

A dealer  in  agricultural  implements,  who 
has  ordered  some  thrashing-machines  from 
Lincoln,  wants  to  remit  to  England,  and  pur- 
chases from  the  banker  as  sufficient  for  his 
purpose,  or  as  part  of  a larger  sum,  the 
.£1,000  bill.  The  banker  endorses  to  the  order 
of  the  machine  importer  and  hands  to  him  the 
copy  or  “second  of  exchange,”  and  so  gets 
back  his  roubles — presumably  at  a profit.  It 
will  be  seen  that  the  buyer  of  the  bill  has  not 
got  a complete  document,  the  bill,  though 
endorsed,  bearing  no  acceptance.  But  at  the 
foot  of  the  copy  is  an  intimation  where  the 
original  or  “first”  is  lying  in  London,  and 
the  Lincoln  engineer  (or  his  banker  for  him), 
presenting  the  second  of  exchange  as  his 
authority,  demands  and  receives  the  original 
with  its  acceptance.  The  two — the  original 
and  the  copy — are  pinned  together,  and  so 
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form  one  complete  document  which,  on 
maturity,  is  presented  to  the  merchant  in 
Mark-lane,  or  to  the  bank  named  in  the  accept- 
ance, and  is  paid.  It  will  be  seen  that  although 
all  the  parties  concerned  obtain  the  money 
they  desire,  the  Lincoln  engineer  in  sterling, 
and  the  Odessa  corn  exporter  in  roubles,  no 
money  has  been  remitted  either  way,  nor  does 
either  of  the  parties  know  of  the  other’s  share 
in  the  transaction.  Although  really  a barter, 
the  intervention  of  the  bankers  hides  the 
nature  of  it  from  those  immediately  concerned. 
Each  has  demanded  money  for  his  goods,  and 
has  received  it. 

It  may  be  noticed  here,  in  passing,  that  the 
reciprocal  payments  are  not  made  in  the  same 
way.  While  the  Odessa  merchant  generally 
finds  it  better  to  draw  on  London  than  to  ask 
for  money  to  be  remitted  to  him,  the  Lincoln 
manufacturer  prefers,  rather  than  draw  a bill 
on  Odessa,  that  his  customer  shall  remit  to 
London.  The  foreign  importer  of  British  goods 
also  finds  this  method  best,  for  he  can  always 
buy  bills  payable  in  London.  Obviously, 
however,  this  is  not  a universal  rule.  When 
credit  is  allowed  by  the  English  exporter,  and 
especially  in  the  smaller  branches  of  trade, 
an  infinite  number  of  bills  are  drawn  from 
England  upon  foreigners  to  whom  goods  have 
been  sold.  In  the  English  hardware  districts, 
for  instance,  bills  for  sums  as  small  as  £ 20 
are  drawn  at  dates  even  up  to  six  months,  and 
such  bills,  while  they  go  to  swell  a total  which 
has  due  weight  in  the  exchanges,  are  not 
passed  so  frequently  from  hand  to  hand  as  are 
the  larger  bills  of  well-known  firms. 

The  example  of  the  Odessa  corn  bill  is, 
however,  a simple  transaction  comparatively 
direct,  and  does  not  always  occur.  Indeed, 
the  Lincoln  engineer  might  say  of  it,  “I  only 
wish  it  were  true  ; my  neighbours  and  I are 
getting  very  few  orders  for  machinery  from 
Russia,  and  yet  I see  Russian  wheat  in 
undiminished  quantities  coming  in.”  Per- 
haps it  is  for  Sheffield  cutlery,  or  Nottingham 
lace,  or  Bradford  merinos,  for  which  the  corn 
bill  has  been  used,  and  if  so  the  effect  on 
British  commerce  is  the  same.  But  possibly 
the  Russian  tariff  may  be  so  vindictive  against 
Great  Britain,  and  so  wide  in  its  grip,  that  not 
nearly  enough  of  these  goods  are  imported  to 
pay  for  all  the  wheat  that  comes,  especially 
when  the  Russian  hemp  and  tallow  have  also 
to  be  paid  for. 

If  such  an  uneven  case  were  to  occur,  and 
it  often  does  occur  between  countries,  and 
unless  some  easy  remedy  or  alternative  pre- 


sented itself,  the  trade  in  wheat  would  be 
impeded.  For  the  price  in  roubles  at  which 
bills  on  London  could  be  sold  would  fall ; an 
entire  absence  of  buyers  may  even  be  ima- 
gined, and  the  wheat  exporter  would  have  to 
ask  for  gold  to  be  remitted  to  him,  the  whole 
cost  of  which  operation — freight,  insurance, 
conveyance  to  a Russian  mint,  and  commis- 
sion on  its  sale— falling  on  the  wheat  exporter. 
For  the  English  buyer  would  oniy  pay  the  cur- 
rent price  of  wheat  as  determined  by  the 
supply  from  all  other  sources.  Such  extreme 
and  imaginary  cases  seldom  happen. 

When  the  demand  for  bills  just  equals  the 
supply,  the  exchange  stands  at  par,  the  money 
of  one  country  having  a value  compared  with 
the  money  of  another  exactly  according  to  its 
gold  equivalent.  (Fluctuations  because  the 
money  of  a country  is  in  silver,  or  depreciated 
paper  currency,  are  domestic  questions  which 
do  not  pertain  to  the  present  discussion.)  As 
in  the  case  of  general  merchandise,  so  with 
bills  of  exchange,  slight  oscillations  are  always 
occurring  in  the  supply  and  demand  which 
cause  the  price  of  bills — namely,  the  rate  of 
exchange — to  vary.  Dealers  who  anticipate  a 
change  in  the  rate  will  buy  or  sell  bills  specu- 
latively, as  would  a dealer  in  any  other  com- 
modities. But  the  par  value  tends  to  right 
itself  automatically.  For — to  continue  the 

Odessa  example — if  owing  to  a slackness  in 
the  demand  for  British  goods  there  be  more 
sterling  bills  on  London  than  there  are  buyers 
for,  the  price  falls  to  a discount ; the  export  of 
merchandise  is  discouraged,  and  the  purchase 
of  British  goods  is  encouraged,  as  Russian 
merchants  can  buy  sterling  bills  cheaply  and 
so  neutralise  some  of  the  tariff  impediment. 
And  the  same  over-supply  in  Odessa  of  bills 
on  London  which  causes  a discount  there  pro- 
duces in  London  a premium  on  bills  payable  in 
Odessa,  so  that  an  English  merchant  is 
encouraged  to  ship  goods  there  because  he 
can  sell  at  a premium  the  bills  he  draws 
against  each  cargo. 

The  greater  the  inequality  in  the  exchange 
of  goods,  the  greater  becomes  the  discount 
and  premium  respectively,  the  bills  being  the 
mere  instruments  which  enforce  the  inexorable 
rule  in  any  country,  that  if  imports  are  pre- 
vented or  impeded  exports  are  immediately 
restricted,  the  country  that  imposes  the  barrier 
being  the  one  to  pay  the  penalty.  But  the 
Odessa  banker,  notwithstanding  the  excess  of 
Russian  exports  over  imports,  is  still  willing  to 
buy  the  bill  for  a good  price  if  he  has 
other  customers  for  it.  He  may  sell  it  on 
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■“  Change  ” to  a banking  agent,  who  wishes  to 
send  it  to  St.  Petersburg  to  make  up  a re- 
mittance to  London  for  interest  on  Govern- 
ment bonds,  or  for  paying  the  rent,  interest  or 
dividends  on  British  investments  in  Russia. 
Or  possibly  he  may  obtain  a better  price  by 
selling  the  bill  for  commercial  purposes.  An 
Odessa  wine  merchant,  who  has  bought  claret 
and  brandy  from  France,  wishes  to  remit 
money  in  payment,  so  he  buys  the  corn  bill, 
endorses  it  to  the  wine-grower,  and  sends  it 
to  Bordeaux,  for  he  has  to  pay  in  francs,  and 
he  sees  by  the  daily-published  lists  of  ex- 
change-rates that  the  value  in  that  city,  mea- 
sured in  francs,  of  English  sterling  bills,  is 
g’ood.  The  wine-grower,  on  receiving  the  bill, 
endorses  it  over  to  his  banker,  who  credits  him 
with  its  value  and  resells  it.  The  exchange 
price  may  not,  however,  be  due  to  a great 
demand  for  remittances  to  England,  for  Bor- 
deaux may  be  sending  more  wine  than  she  is 
taking  English  goods  in  exchange,  but  there 
is  a brisk  import  of  Saxony  woollens,  and  the 
bill  is  again  endorsed,  and  is  sent  off  by  a dry- 
goods  merchant  to  Chemnitz  to  pay  for  hose. 
By  this  time  thirty  days  of  the  bill’s  course 
has  run,  and  its  value  has  increased  as  the 
allowance  for  interest  becomes  less.  On  its 
arrival  in  Saxony  it  is  purchased  by  a whole- 
sale dealer  in  colonial  produce,  who  has  to 
remit  to  Amsterdam  payment  for  a large  con- 
signment of  Java  coffee  which  he  has  bought. 
Norhing  is  more  acceptable  in  payment  than 
a sterling  bill  on  London.  Finding  that  all 
the  space  on  the  back  of  the  bill  is  already 
covered  by  endorsements  he  gums  on  a further 
six  inches  of  paper  ( allongeme?it ) and  writes 
his  name.  In  Amsterdam  the  bill  is  bought  by 
a banker  who  keeps  it  a few  weeks,  and  then 
sells  it  to  a Dutch  railway  company  which  has 
purchased  some  locomotives  in  Manchester, 
and  has,  by  agreement  with  the  manufacturer 
there,  to  provide  money  at  a London  bank  to 
pay  cash  against  bill  of  lading.  So  that  at  last 
the  cargo  of  wheat  is  settled  so  far  as  the  two 
countries  are  concerned  by  a Dutch  transac- 
tion, and  the  balance  of  indebtedness  is 
adjusted.  It  will  be  seen  that  the  bill,  though 
it  has  taken  a tortuous  route,  has,  to  use  a 
scientific  illustration,  followed  “ the  line  of 
least  resistance,”  and  going  at  each  stage  in 
its  journey  to  the  place  where  London  bills  are 
in  demand,  automatically  found  its  destination 
with  those  who  are  willing  to  buy  British 
manufactures.  In  short,  the  Russian  wheat- 
importer,  being  prevented  by  his  country’s 
fiscal  system  from  selling  his  bill  directly  to  an 


importer  of  British  goods,  has,  through  the 
machinery  of  foreign  exchange,  found  a sub- 
stitute. 

The  foregoingis  by  no  means  an  exceptional 
case.  On  the  contrary,  the  course  of  such 
bills  and  their  effect  are  frequently  much  more 
intricate.  But  before  referring  to  other  inci- 
dents, the  reasons  which  give  to  bills  on 
London  their  pre-eminence  as  instruments  of 
exchange  maybe  touched  upon.  At  the  very 
basis  of  British  credit  is  the  traditional  belief 
abroad  in  the  integrity  of  British  traders  who, 
as  a class,  are  known  to  fulfil  the  spirit  as  well 
as  the  letter  of  their  engagements.  The  pay- 
ment of  the  bills  is  in  pounds  sterling,  that 
is  to  say,  in  gold  of  a specified  weight 
and  fineness.  There  is  no  risk  of  payment 
having  to  be  accepted  in  silver  or  currency 
of  fluctuating  value.  The  buyer  of  a bill,  and 
he  who  takes  it  in  payment,  knows  exactly 
what  he  is  to  get.  The  payment  at  the  date 
due  is  certain.  It  is  true  that  the  bill  repre- 
sents a debt,  but  no  one  has  to  be  sued  or 
dunned ; it  is  to  be  paid  without  question  on 
presentation.  When  the  bills  are  those  drawn 
directly  by  bankers  on  any  one  of  the  leading 
financial  houses  in  London,  experience  has 
shown  that  such  bills  will  be  honoured,  the 
per-centages  of  failure  in  this  respect  being  so 
minute  as  to  be  hardly  worth  consideration 
But,  in  the  case  of  bills  drawn  on  mercantile 
firms  who  may  not  be  known  to  those  who 
buy  the  bills,  it  is  necessary  to  remove  even 
the  smallest  feeling  of  uncertainty.  In  the 
case  of  the  corn  bill,  the  Odessa  banker 
knows  that  actual  value  is  represented  ; for  he 
is  acquainted  with  the  customer  who  draws 
the  bill,  and  is  aware  of  all  the  circumstances. 
But  the  subsequent  buyers  of  the  bill  have  no 
such  knowledge,  and  might  hesitate  to  rely 
absolutely  on  the  means  and  good  faith  of  the 
acceptor.  No  room  must  be  left  for  doubt, 
for,  at  each  transfer,  full  value  in  money  or 
merchandise  is  irrecoverably  given,  and  there 
is  no  margin  for  risk.  It  is  not  always  enough 
to  know  that,  in  case  of  the  bill  being  refused 
acceptance,  or  of  being  dishonoured  by  the 
acceptor,  the  endorsers  are  liable.  There  is 
probably  an  ultimate  security  in  this,  but 
delay  and  expense  would  be  involved*,  if  the 
bill  had  to  retrace  its  journey,  each  endorser 
paying  to  the  one  who  took  the  bill  from  him, 
and  recovering  from  the  previous  endorser. 

There  must  be  an  immediate  remedy  in 
London  that  will  maintain  the  prompt  cash 
value  of  the  instrument.  Therefore,  the 
original  banker,  in  whose  favour  the  bill  is 
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drawn,  and  who  intends  to  use  it  as  a 
negotiable  instrument,  clenches  the  matter, 
by  adding  a guarantee  beyond  that  of  the 
actual  parties  to  the  bill.  This  is  one  of  his 
functions  as  banker,  and  the  risk  is  incident 
to  his  business.  This  guarantee  is  effected  as 
follows.  Almost  all  foreign  bankers  keep  a 
moderate  amount  of  money,  or,  what  is  as 
good,  credit  in  London,  which,  though  inade- 
quate to  pay  all  the  bills  drawn  in  their  favour 
and  bearing  their  endorsement,  is  quite  suffi- 
cient to  protect  them  all  by  paying  in  the  very 
rare  and  occasional  instance  of  the  acceptor 
failing.  At  the  bottom  of  the  second  of  ex- 
change, which  is  the  negociable  copy  of  the 
bill,  is  inscribed,  “ The  first  and  in  case  of 
need  with  Messrs.  Blank  & Co.”  The  first 
part  of  this  inscription  is,  as  already  men- 
tioned, a mere  direction  as  to  where  the 
accepted  ‘ ‘ first  of  exchange  ” is  to  be  obtained  ; 
the  second  part  informs  all  concerned  that 
Messrs.  Blank  will,  for  the  honour  of  the  first 
endorser  (the  Odessa  banker),  pay  the  bill  if 
the  acceptor  fail  to  do  so.  So  immediate  is 
this  payment,  that  the  numerous  endorsers  of 
the  bill  need  never  know  of  the  temporary 
default,  and  they  have  no  concern  in  the  sub- 
sequent steps  that  may  be  taken  by  Messrs. 
Blank  to  enforce  payment  from  the  acceptor, 
and,  he  failing,  from  the  original  endorser,  the 
Odessa  banker.  Not  only,  however,  has  the 
Odessa  banker  given  the  “in  case  of  need,” 
but  some  of  the  other  bankers,  through  whose 
hands  the  bill  has  passed,  have  added  theirs 
also,  so  that  when  the  endorsed  copy,  or 
■“  second  of  exchange,”  reaches  London,  it 
may  have  two  or  three  such  inscriptions,  each 
giving  a separate  name  in  London. 

It  will  be  seen  how  important  this  guarantee 
is  to  all  concerned.  To  the  traders,  because 
the  value  of  the  document  for  which  they  have 
exchanged  merchandise  is  ensured ; to  the 
bankers,  because  their  credit  is  maintained. 
If  delay  or  doubt  once  arose,  the  negociability 
■of  future  bills  bearing  their  impress  would  be 
endangered. 

Besides  the  bills  that  are  sent  to  London  by 
the  buyers  and  sellers  of  merchandise,  a large 
proportion  reach  their  destination  in  parcels 
from  the  foreign  bankers  who  have  purchased 
them,  and  who  thus  maintain  in  England 
sufficient  funds  to  meet  the  drafts  which  they 
make  from  time  to  time.  Indeed,  this  mode 
of  procedure  is  increasing,  and  the  proportion 
of  commercial  bills  remitted  directly  by  traders 
tends  to  decrease.  For  those  in  foreign  coun- 
tries who  have  to  make  purchases  in  England, 


often  find  it  more  convenient  to  open  a credit 
through  a banker  in  their  own  country  than 
themselves  to  purchase  bills  to  remit  direct  to 
the  manufacturer  or  merchant  with  whom  they 
are  dealing.  By  this  course  the  banker,  through 
his  London  agent,  acts  as  the  buyer’s  inter- 
mediary, and  protects  his  interest  by  paying 
over  the  money  or  accepting  a bill  in  London 
only  against  a bill  of  lading.  But  all  the 
same,  the  money  paid  in  London  is  the  pro- 
duct of  bills  drawn  in  a foreign  country  against 
merchandise ; bills  which  have  a negociable 
value  in  that  foreign  country  only  because 
British  goods  are  to  be  imported,  although  not 
necessarily  into  the  country  where  the  bill  is 
drawn. 

There  are  also  merchants  who  maybe  called 
merchant-bankers,  whose  transactions  are  so 
large  and  widely  spread  that  they  may  be  able 
in  their  own  house  and  its  numerous  branches 
to  do  a reciprocal  trade,  that  shall  effect  the 
balance  above  described.  A small  merchant 
or  dealer  often  finds  it  expedient  to  sell  his 
produce  or  his  merchandise  to  such  a firm, 
instead  of  himself  seeking  a customer  in  a 
foreign  country.  If  the  business  of  these  large 
houses  could  be  disclosed,  it  alone  would 
illustrate  the  process  which  it  is  attempted 
here  to  describe. 

In  making  remittances,  especially  of  large 
amounts,  for  precise  sums,  it  is  not  always 
practicable  to  obtain  a parcel  of  commercial 
drafts  which  give  the  desired  total.  But,  as 
already  stated,  most  foreign  bankers,  even 
those  who  do  not  make  large  drafts,  have 
funds  in  London  against  which  they  can  draw 
cheques  of  moderate  amounts  to  make  up 
differences.  Bills  of  small  amounts  are  also 
supplied  by  those  which  tourists  draw  on  Lon- 
don against  the  letters  of  credit  or  circular 
notes  which  they  carry  with  them.  Cheques 
drawn  by  tourists  are,  as  a rule,  readily  cashed 
if  they  are  on  an  English  and  (by  preference) 
on  a London  bank.  Or  the  dividend  warrants 
which  a British  resident  abroad  has  had  sent 
to  him  from  home  may,  after  he  has  endorsed 
them,  be  cashed  by  a local  money-changer 
who,  treating  them  as  London  cash  instru- 
ments, will  re-sell  them  to  importers  who  have 
to  make  payments  in  England  or  elsewhere. 
Other  small  bills  are  those  of  retail  shop- 
keepers and  agents,  who  have  sold  goods  of 
trifling  amounts  to  English  buyers.  But  a 
need  for  small  currency,  which  shall  be  inter- 
national in  its  character,  has  often  been  felt,  that 
is  to  say,  currency  which  will  be  received  by 
bankers,  money-changers,  and  others  in  all 
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important  business  centres.  Post-office  orders 
are  not  always  convenient,  and  those  for 
foreign  countries  involve  considerable  com- 
missions. In  Europe  the  want  of  small  cur- 
rency has  occasionally  led  to  the  use  of  Cook’s 
hotel  coupons.  Although  these  range  in  value 
from  small  sums  of  a few  shillings  and  up- 
wards, they  are  in  effect  bills  of  exchange,  as 
they  are  payable  in  London  on  demand,  and  in 
sterling.  Although  generally  cashed  for  the 
hotel  keepers  by  Cook’s  branch  agencies 
abroad,  money-changers  will  also  buy  them 
from  the  hotel  keepers,  and  not  only  include 
them  with  bills  of  larger  amount  to  make  up  an 
exact  sum  for  remittance  to  England,  but  there 
is  no  reason  why  they  should  not  send  them  to 
any  part  of  Europe.  But  whether  sent  to  Eng- 
land direct  by  Cook’s  own  agents,  or  by  an  in- 
direct course,  they  form  part  of  the  aggregate 
flow  of  value  in  both  directions.  The  first 
holder,  the  British  tourist  who  originally  bought 
them  in  London,  has  purchased  with  them 
food  or  lodging  on  the  Continent,  but,  by  the 
inexorable  and  automatic  law  of  foreign  ex- 
change, these  purchases  have  been  met  by  the 
foreigner  buying  British  goods. 

There  is  a reciprocal  current  of  credit  notes 
expended  by  foreign  tourists  in  England.  The 
money  spent  by  American  travellers  in  Europe 
is  greatly  in  excess  of  the  expenditure  by  Euro- 
pean travellers  in  the  United  States,  and  this 
not  only  in  mere  travelling  expenses  but  in  the 
purchase  of  goods,  advantage  being  taken  of 
the  much  lower  prices  that  prevail.  Clothing, 
jewellery,  trinkets,  and  all  kinds  of  personal 
wares,  are  bought  to  such  a large  amount  as  to 
tell  considerably  on  the  exchanges.  But  while 
the  credits  on  London,  purchased  in  New  York 
by  intending  travellers,  are  drawn  against  the 
produce  shipped  to  Europe  which  appears  in 
the  Board  of  Trade  returns,  the  credit  notes  do 
not  appear,  nor  do  the  goods  purchased  and 
taken  home  as  personal  baggage.  The  ex- 
amples given  here  of  the  kinds  of  bills  payable 
in  London  are,  from  a banker’s  point  of  view, 
few  and  incomplete.  Treasury  bills,  issued  by 
the  British  Government,  and  due  six  or  twelve 
months  after  issue,  are  largely  held  on  the 
Continent,  and  are  applied  to  the  payments  for 
British  goods.  So  also  are  bills  drawn  on 
London  at  military  or  naval  stations,  or  by 
captains  of  British  war-ships  in  foreign  ports. 
Such  bills  are  freely  bought  by  merchants  and 
bankers,  and  reach  London  after  passing 
through  many  hands  as  already  described. 
But  for  the  limited  purpose  of  this  paper  the 
examples  given  may  suffice.  Besides  the  cer- 


tainty in  regard  to  the  time  and  manner  of 
payment  of  sterling  bills,  the  vastness  of  the 
trade  concentrated  in  London  has  made  that 
city  an  international  clearing-house,  and,  as 
already  noticed,  it  is  found  convenient  by 
foreign  as  well  as  British  traders  to  settle 
all  transactions  there.  And  this  applies, 
as  will  have  been  seen,  to  transactions  entirely 
foreign,  sterling  bills  being  used  as  inter- 
national instruments  for  purchases  and  sales 
between  foreign  countries,  having  nothing  of 
the  British  element  in  them.  This  is  no  small 
advantage  to  Great  Britain,  because,  as  it  is 
generally  easier  to  buy  bills  or  credits  on  Lon- 
don than  on  any  other  city,  a preference  will  be 
given  to  British  manufacturers  when  purchases 
are  thus  facilitated  ; and  as  all  money  dealers 
abroad  are  obliged  to  keep  in  London  money  or 
its  equivalent,  there  are  large  balances  avail- 
able on  moderate  terms  to  English  borrowers, 
and  the  rate  of  interest  is  low. 

It  is  endeavoured  here  to  show  that  what  is 
generally  spoken  of  as  the  balance  of  trade 
is  regulated  automatically,  that  the  commerce 
in  foreign  bills  serves  as  a gauge  or  measure 
to  record  it,  and  that  neither  Parliament  nor 
Congress  can  in  the  long  run  divert  the 
natural  flow  of  trade,  although  they  can,  by 
mischievous  interference,  impede  or  restrain 
it.  To  diminish  imports  while  increasing  ex- 
ports is  the  ideal  of  many  traders,  who  do  not 
recognise  that  the  placing  of  barriers  in  the 
way  of  values  coming  in,  is  in  effect  the 
checking  of  customers  who  are  coming  to 
buy,  and  whose  products  form  the  purchase 
money. 

The  Board  of  Trade  returns  of  imports  and 
exports  are  often  studied  to  see  how  the 
balance  of  trade  stands  between  Great  Britain 
and  other  countries,  and  one  reason  for  the 
misunderstandings  that  arise  is,  that  the 
balance  is  hardly  ever  entirely  a direct  one, 
and  that  a third  country,  or  the  trade  of  many 
countries,  has  to  be  brought  into  the  account 
in  order  to  complete  a proper  statement.  Or, 
in  other  words,  the  total  exports  and  the  total 
imports  must  be  set  against  each  other  to 
ascertain  the  real  condition  of  affairs,  and 
to  judge  of  the  wisdom  or  otherwise  of  a 
particular  policy.  Let  it  be  assumed  that  a 
particular  country  is  sending  to  Great  Britain 
merchandise  to  double  the  value  of  what  she 
buys  as  shown  by  the  official  returns.  First,  it 
must  be  remembered  that  the  amounts  shown 
in  the  returns  need  qualification.  The  value 
of  British  exports  is  declared  as  the  value  at 
the  port  of  departure,  and  the  freight  which  is 
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received  by  the  British  ships  that  carry  the 
goods  has  to  be  paid  by  the  foreigner,  so 
adding  considerably  to  the  total  sum  received 
by  this  country,  a sum  in  excess,  therefore,  of 
the  mere  free-on-board  value.  It  is  further 
to  be  remembered  that  exports  include  capital 
investments  or  loans,  no  immediate  balancing 
of  which  is  expected,  but  for  which  profit  or 
interest  is  looked  for  in  the  future. 

On  the  other  hand,  the  value  of  imports  as 
entered  at  the  British  Custom-house  is  the 
value  delivered  at  the  port  of  arrival,  and  the 
freight  earned  by  British  carriers  has  to  be 
deducted  before  the  net  sum  paid  to  the 
foreigner  can  be  ascertained. 

Secondly,  the  imports  into  this  country  are 
swollen  by  the  tribute,  z.e.,  the  interest  or 
profit  just  referred  to,  that  has  to  be  sent  here 
in  the  shape  of  dividends  on  loans  and  other 
British  investments  abroad. 

Thirdly,  and  this  is  the  point  it  is  desired  to 
emphasise  here,  the  balance  of  trade  may 
appear  to  be  largely  against  Great  Britain 
in  regard  to  a particular  country  even  after 
snaking  allowances  as  above,  and  yet  the 
balance  be  really  in  her  favour. 

If  an  exporting  country,  by  its  prohibitive 
tariffs  or  otherwise,  refuses  to  buy  from  Great 
Britain  as  much  as  it  sells,  it  must  find  a 
substitute  in  someone  else  who  will  buy,  so  as 
to  redress  the  balance.  If  this  is  found  to  be 
the  case,  then  the  apparent  adverse  balance 
will  be  explained  and  neutralised.  To  take  a 
concrete  case  ; if  after  making  all  the  allow- 
ances for  freights  and  interest  on  investments 
just  referred  to,  the  purchases  by  Great 
Britain  from  the  United  States  were  to  exceed 
the  sales  to  that  country  by  ^5,000,000  per 
annum,  there  would  be  a full  compensation 
for  the  apparent  loss  if  the  United  States,  in 
order  to  make  these  excessive  sales,  were 
obliged  to  find  some  other  country  or  countries 
more  complacent  in  regard  to  purchasing 
from  Great  Britain,  who  took  British  goods  in 
preference  to  those  manufactured  in  America. 
It  is  endeavoured  here  to  show  that  such  com- 
pensation does  really  take  place. 

London  is  the  great  meeting  place  and 
■exchange  for  values  between  East  and  West, 
a large  proportion  of  the  trade  between  the 
United  States  and  Asia  involving  a flow  of 
bills  through  London.  This  affords  another 
example  of  the  indirect  course  of  foreign 
exchange.  Large  quantities  of  Chinese  tea 
are  imported  into  America,  as  also  spices  and 
•other  products  from  British  India.  The  ex- 
ports of  the  United  States  to  these  countries 
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are  not  sufficient  to  balance  the  imports  from 
them  : the  petroleum,  silver,  raw  products, 
certain  kinds  of  cotton  cloths,  a few  other 
manufactured  goods,  and  small  wares  that 
America  is  able  to  send  there  not  equalling 
the  drafts  that  have  to  be  met.  For  the 
principal  manufacturers  of  the  United  States 
have  so  large  a market  at  home,  that  they 
prefer  to  maintain  high  prices  there  which  are 
unattainable  in  neutral  markets,  and  are  con- 
tent to  leave  the  supplying  of  manufactured 
goods  to  the  East  in  European  hands,  mainly 
in  those  of  Great  Britain.  In  1889  (the  latest 
year  for  which  published  returns  are  available 
for  reference)  the  United  States  imported 
from  the  East  Indies,  Australia,  China,  and 
Japan  produce  and  merchandise  to  the  value 
of  ^12,250,000,  while  the  total  export  to  these 
countries  only  amounted  to  ,£5,500,000.  And 
as  it  may  be  assumed  that  the  United  States 
have  little  revenue  due  to  them  from  invest- 
ments in  these  countries,  the  difference  has  to 
met  in  some  way.  Therefore,  in  order  to  pay 
for  tea  and  Indian  goods,  the  American  im- 
porter instructs  the  exporter  in  these  Eastern 
cities  from  whom  he  has  bought,  to  draw’  for 
payment  on  London  houses  with  whom  he  has 
arranged  to  meet  the  drafts.  He  provides  the 
necessary  funds  in  London  by  exporting 
American  produce  to  England,  or  by  buying 
the  produce  drafts  on  London  originated  by 
others.  The  proceeds  of  these  Eastern  bills 
drawn  on  and  payable  in  London  are  used 
either  by  the  native  merchant  in  India  or 
China  or  by  some  other  merchant  in  these 
countries,  who  has  purchased  them  for  the 
purpose,  to  pay  for  British  manufactures.  The 
original  drawer  generally  desires  to  sell  them, 
for  like  the  Odessa  corn  merchant,  he  wants 
payment  at  home.  There  is  a limited  number 
of  financial  firms  who  have  houses  in  Chicago, 
New  York,  and  other  American  cities,  as  w’ell 
as  in  London  and  Paris.  These  firms  have 
corresponding  houses  in  the  East,  or  in  London 
trading  with  the  East,  and  are  able  to  grant 
credit  in  either  direction  to  American,  European, 
or  Eastern  merchants.  It  is  these  banking 
firms  who  collect,  exchange,  and  distribute 
the  drafts  based  on  the  merchandise,  and  for 
this  reason  the  traders  who  avail  themselves  of 
their  services  are  often  not  aw’are  of  the 
machinery  w'hich  deals  with  the  international 
exchange  transactions. 

In  regard  to  South  America  also  exports 
thither  from  the  United  States  of  flour,  oil,  ice, 
timber,  and  other  products  do  not  ahvays 
suffice  to  pay  for  the  coffee,  hides,  sugar. 
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and  diamonds  that  she  buys.  Thus,  in  1889, 
the  United  States  imported  to  the  value  of 
£ 12,000,000  sterling,  and  exported  thither  only 
£2,000,000,  and  the  United  States  has  therefore 
to  adjust  to  her  indebtedness  by  means  of  bills 
or  credits  based  on  European  (largely  British) 
exports  of  railway  material,  iron,  steel,  or  soft 
goods.  These  bills  or  credits  are,  as  in  the 
case  of  the  Chinese  and  Indian  trade  mentioned 
above,  paid  for  by  shipments  of  American 
wheat,  pork,  cheese,  copper,  and  other  native 
products  to  Great  Britain. 

It  will  be  seen,  therefore,  that  the  United 
States,  when  their  imports  of  British  goods  do 
not  suffice  to  repay  them  for  all  the  produce 
they  have  shipped  to  Great  Britain,  are  obliged 
by  the  automatic  action  of  foreign  exchange 
to  find  substitutes  to  purchase  more  British 
goods  ; and  Huddersfield  woollens,  Bradford 
merinos,  Manchester  calicoes,  Middlesborough 
steel,  and  Leeds  machinery,  go  to  pay  for  a 
corresponding  balance  of  coffee,  tea,  and  spices 
consumed  in  the  United  States  but  unpaid  for 
by  American  exports  to  these  countries. 

But  though  by  barter  of  goods  trade  must,  in 
the  long  run,  be  made  to  balance  through  the 
machinery  of  foreign  exchange,  the  commerce 
in  bills  does  not  always  suffice  for  sudden  or 
spasmodic  alterations.  In  these  cases  gold 
and  silver  and  saleable  securities  come  into 
use  to  reduce  the  differences.  Thus,  in  the 
spring  of  1891,  there  were,  in  view  of  an 
impending  increase  of  Customs’  tariffs  in  the 
United  States,  larger  shipments  thither  of 
merchandise  than  could  be  paid  for  by  Ameri- 
can produce,  and  much  gold  had  to  be  shipped 
to  Europe.  Not  only  the  shipment  of  gold, 
but  the  sale  to  British  purchasers  of  railway 
and  other  bonds  was  encouraged,  for  every 
instrument  that  had  a money  value  in  London 
was  in  demand.  No  record  of  such  sales 
appear  in  the  Board  of  Trade  returns.  In  the 
following  autumn  there  was  a lull  in  the 
shipments  from  Europe,  because  the  spring 
surplus  was  not  yet  consumed,  the  tariff 
alterations  had  diminished  or  stopped  the  flow 
of  certain  goods,  and  the  compensating  growth 
of  other  kinds  had  not  fully  taken  effect. 
Besides  this,  the  extraordinary  shipments  of 
wheat  to  Europe  caused  a flow  of  gold  back 
again,  and  the  re-sale  of  American  securities 
by  British  holders  was  encouraged.  Such 
movements  of  the  precious  metals  are  only 
temporary,  and,  like  water,  finding  its  level 
slowly,  because  through  tortuous  channels, 
so  does  foreign  trade  at  last  balance  by  the 
flow  of  merchandise.  Boxes  of  British  sove- 


reigns or  American  eagles  pass  backwards  and 
forwards,  as  make -weight,  and  frequently 
remain  unopened  in  bank  cellars  till  they  are 
needed  to  make  another  journey  back  again. 
The  stock  in  State  and  municipal  debts  is 
transferable  ; the  creditors,  to  whom  interest 
must  be  paid,  may  be  either  national  or 
foreign  ; and  such  creditors  may  become  more 
or  less  national  or  foreign  under  the  stress  of 
the  balance  of  trade.  The  purchase  and  sale 
of  United  States  bonds  and  shares,  and  corre- 
sponding dealings  with  European  securities, 
are  taking  place  every  day,  the  demand  and 
supply  and  the  prices  being  considerably 
affected  by  the  course  of  exchange.  There  is, 
necessarily,  a constant  ebb  and  flow ; but  as, 
in  the  long  run,  the  aggregate  holdings  of 
British  investors  do  not  diminish,  the  real 
balance  of  trade  is  not  against  her.  And,  in 
the  same  way,  notwithstanding  the  movements 
of  bullion,  the  stock  in  Great  Britain  does  not 
year  by  year  become  less. 

Although,  as  a nation,  the  United  States 
has  elected  to  forego  a foreign  export  of 
manufactured  goods,  preferring  to  pay  high 
wages  at  home  to  balance  the  high  cost  of 
living,  rather  than  manufacture  under  normal 
conditions  at  a price  which  will  command  a 
foreign  trade,  there  are  manufacturers  there — 
growing  in  number — who  are  not  content  with 
this  exclusion  from  the  world’s  commerce,  and 
who  are  attempting  to  influence  legislation  in 
their  favour.  The  making  of  treaties  has  been 
authorised  by  which  foreign  countries  shall  be 
bound  to  give  a preference  to  high-priced 
American  goods  over  those  offered  more 
cheaply  from  Europe,  the  inducement  being 
that  produce  from  these  countries  shall  receive 
from  the  United  States  a corresponding  pre- 
ference by  discriminating  tariffs  imposed  on 
produce  from  other  lands.  This  policy  is  most 
likely  to  succeed  with  Canada  and  the  West 
Indies,  whose  contiguity  to  the  United  States 
renders  the  latter  desirable  as  a market  for 
certain  kinds  of  produce.  It  remains  to  be 
seen  whether  the  advantages  offered  by  the 
United  States  are  worth  the  price  demanded, 
and  how  far  this  attempt  to  divert  the  natural 
flow  of  trade  will  succeed,  and  if  it  does  suc- 
ceed, its  effect  on  foreign  exchange.  Com- 
modities ultimately  find  their  destination 
according  the  wants  of  the  consumer,  and 
low-grade  coffees  from  Brazil  will  not  shut  out 
the  better  kinds  from  Ceylon,  even  by  being 
cheapened ; nor  is  it  likely  that  the  rail- 
way companies  of  South  America  will  con- 
sent to  pay  high  prices  for  American  loco- 
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motives,  or  Brazilian  workmen  to  pay  dearly 
for  American  cutlery,  because  the  coffee 
of  their  countrymen  finds  a preferential  mar- 
ket. It  is  more  probable  that  in  regard  to 
these  countries  the  increased  imports  from  the 
United  States  will  be  in  the  form  of  petroleum, 
canned  meats,  and  similar  produce. 

In  England  also,  some  manufacturers  pro- 
pose to  influence  legislation  in  the  direction  of 
“FairTrade ” which shalldivertthenatural  flow 
of  merchandise,  and  give  a preference  to  those 
countries  which  will  buy  the  Britsh  goods  the 
fair  traders  are  personally  interested  in  ; the 
inducement  offered  being  a preferential  im- 
portation of  agricultural  produce  from  these 
countries  by  taxing  the  goods  of  all  other 
countries.  The  extra  cost  thus  incurred  would 
have  to  be  borne  by  the  British  people  in 
general,  while  the  benefits  would  remain  first 
with  the  manufacturerinterested,  and,  secondly, 
with  those  in  this  country  who  can  furnish 
agricultural  produce,  and  whose  prices  would 
be  immediately  raised  when  the  competitive 
imports  were  restricted.  This,  though  it 
might  improve  rents,  would  do  so  at  the 
expense  of  the  consumer. 

“ Imperial  Federation  ” is  another  plan  of 
obtaining  the  same  result.  The  growing  cry 
for  federation  is  natural  and  patriotic,  but 
there  is  so  universal  an  agreement  on  the 
desirability  and  advantages  of  a closer  bond 
between  Great  Britain  and  her  colonies  for 
mutual  defence,  that  the  zeal  of  those  who 
advocate  it  would  be  better  employed  in 
formulating  a feasible  plan,  for  up  till  now, 
unfortunately,  the  loudest  support  has  been 
given  by  those  who  take  advantage  of  this 
popular  cry  to  promulgate  their  “ fair  trade” 
theories  under  the  guise  of  a British  Zoll- 
verein.  By  this  they  mean  a system  of 
reciprocal  treaties  with  the  Colonies  on  the 
lines  just  indicated,  and  which,  it  is  hoped, 
will  produce  like  results.  It  has,  however, 
been  sufficiently  shown  that  the  Colonies  will 
not  consent  to  any  such  plan,  and  this  for  two 
main  reasons.  Firstly,  because  the  duties 
Great  Britain  would  be  willing  to  impose  on 
countries  outside  the  Federation  — probably  5 
or  10  per  cent. — would  be  quite  insufficient  as 
an  inducement  to  the  Colonies.  Secondly, 
because  those  in  the  Colonies  who  influence 
legislation — the  working  classes  in  the  towns 
— would  not  see  that  any  benefit  would  accrue 
to  them  by  such  a system.  Although  in 
Australia  the  protection  of  local  manufactures 
is  favoured,  and  the  cost  of  imported  goods 
enhanced,  the  working-men  voters  would  not  I 


consent  to  “discriminating”  duties  which 
would  give  a preference  to  British  manu- 
factures over  those  from  America  and  Ger- 
many. For  even  if  it  can  be  imagined  that 
Great  Britain  would  tax  the  copper,  and  wool, 
and  mutton  from  countries  outside  the  Federa- 
tion, for  the  supposed  advantage  of  the 
colonists,  it  would  be  the  colonial  landowners, 
the  squatters,  and  the  capitalists  who  have 
such  mining  and  agricultural  products  to 
export  that  would  gain  all  the  benefit.  As  a 
matter  of  academical  discussion,  however,  it 
might  be  interesting  to  consider  how  such 
treaties,  if  put  in  practice,  would  affect  the 
exchanges. 

It  will  be  seen  how  difficult  it  is  to  touch  at 
all  upon  the  subject  of  bills  of  exchange,  with- 
out referring  to  the  goods  they  represent.  The 
desire  to  shut  out  the  foreigner  from  supplying 
the  home  customer  is  common  to  all  manu- 
facturers and  shopkeepers  everywhere.  The 
sight  of  foreign  wares  on  shop  counters  is 
palpable,  and  touches  keenly  the  home  pro- 
ducer with  whom  they  compete  ; while  the 
effect  on  an  export  trade  of  restricting  imports 
is  too  remote,  and  does  not  present  itself  so 
vividly  to  the  imagination.  This  is  not  to  be 
wondered  at  in  those  who  are  occupied  in 
making  or  selling  British  goods  for  use  at 
home,  and  who  measure  the  prosperity  of  the 
country  by  their  profits  from  such  business. 
But  those  who  manufacture  or  sell  for  export, 
should  realise  that  there  must  be  a return 
current,  if  trade  is  to  be  maintained  and 
encouraged. 

The  principles  here  put  forward  may,  to  those 
who  are  familiar  with  them,  appear  truisms, 
which  it  is  a waste  of  time  to  enunciate.  This 
country,  it  may  be  said,  is  too  firmly  established 
jn  free  trade  to  need  any  arguments  on  the 
subject.  The  author  ventures  to  assert  that 
this  view  of  the  subject  is  erroneous.  Directly 
there  is  a depression  of  trade,  the  discontent 
— which  has  only  been  dormant  during  pros- 
perous times  — becomes  widespread  and 
aggressive.  In  the  manufacturing  districts 
especially,  the  majority — master  and  workman 
alike — look  only  at  trade  from  their  individual 
standpoint,  instead  of  from  a national  point  of 
view.  Such  persons  would  probably  support 
the  abstract  desirability  of  restriction,  although 
they  might  not  venture  to  formulate  a plan. 
The  present  example  of  France  should  be  a 
warning,  for  in  that  country  this  view  is  being 
logically  applied.  It  is  to  maintain  existing 
investments  that  a burden  is  being  inflicted 
on  France,  which,  in  its  crushing  effect,  will 
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be  almost  as  bad  as  a war  or  a pesti- 
lence. In  this  country  the  real  impediment 
to  retrogressive  legislation  does  not  lie 
in  any  universal  opinion  that  restriction 
is  bad,  but  because  first  it  is  obviously  un- 
desirable to  make  food  and  raw  products 
dearer ; secondly,  that  if  they  were  left  still 
free  of  duty  the  balance  of  imports  available 
for  taxation  is  hardly  worth  consideration  ; and 
thirdly,  that  if  manufactured  goods  were  taxed 
at  the  Custom-house  there  would  be  a great 
•disagreement  in  regard  to  which  were  to  be 
taxed,  and  how,  for  the  finished  product  of  one 
industry  is  the  raw  material  of  another.  So 
that,  if  even  there  were  an  agreement  as  to  the 
principle,  there  would  be  fortunately  no  chance 
of  agreement  in  the  application  of  it.  It  is  true 
that  if  the  tariff  be  exclusively  or  specially 
directed  against  a few  particular  commodities, 
fhey  may  be  restricted  or  even  entirely  shut  out. 
•But  such  a course  only  diverts  the  current  of 
purchase  to  some  other  articles,  for  the  country 
as  a whole  must  somehow  receive  payment  for 
its  exports. 

The  old  fallacy  that  an  excess  of  imports 
over  exports  is  a disadvantage  to  any  country 
as  making  “ the  balance  of  trade”  against  it, 
•may  be  modified  or  removed  if  it  be  noticed 
that  an  excess  of  exports  is  only  to  be  seen  in 
poor  countries.  Great  Britain  in  1 890  imported 
merchandise  to  the  value  of  ^420,000,000 
and  exported  ^382,000,000.  France,  also  a 
rich  country,  imported  in  1889,  ^172,000,000 
and  exported  ^148,000,000.  The  United 
States,  a rich  country,  but  with  great  indebted- 
ness to  Europe,  had  her  imports  and  exports 
nearly  equal  ^152,000,000  to  ^155,000,000. 
Russia,  which  is  a poor  country,  importing  only 
.^■37,000,000,  had  to  export  £68,000,000  to 
adjust  her  indebtedness  abroad.  But  occa- 
sionally there  is  the  apparent  anomaly  of  a 
poor  country  being  able  to  import  largely. 
Thus  the  Argentine  Republic,  in  the  six  years 
■ending  1889,  imported  ^138,000,000  and  ex- 
ported only  ^105,000,000,  but  this  arose  from 
the  very  large  investments  of  European  capital, 
mainly  on  account  of  loans  and  public  works. 
If  left  to  her  own  resources  the  excess  would 
Iiave  been  the  other  way,  as  is  now  the  case, 
when  investments  have  ceased.  In  the  years 
187 1 -.2,  after  the  Franco-German  war,  there 
was  a similar  excessive  flow  of  British  capital 
to  Central  and  South  America  with  a view  - 
not  altogether  realised — of  obtaining  interest 
or  revenue  in  return.  Not  only,  therefore,  is  it 
necessary  to  regard  the  trade  of  many  countries 
an  order  to  arrive  at  the  condition  of  any  one, 


but  the  trade  of  many  years  must  be  averaged 
if  trustworthy  results  are  to  be  obtained. 

The  peculiar  effect  of  heavy  tariffs  is  shown 
in  the  woollen  trade  between  the  United  States 
and  Great  Britain.  Every  wool-producing 
country  can  only,  because  of  climate  and 
breed  of  sheep,  produce  certain  kinds  of  wool. 
In  Scotland,  districts  only  thirty  miles  apart 
are  dissimilar,  and  the  wool  in  Shetland  is 
unlike  that  in  Yorkshire.  The  wool  in  the 
United  States  is  again  different,  and  for  cer- 
tain goods  is  more  suitable  than  wool  obtain- 
able anywhere  else.  But  Australia,  New 
Zealand,  and  Buenos  Ayres  produce  other 
special  kinds ; while  the  merino  of  Australia 
gives  another  variety.  These  countries  grow 
more  wool  than  all  others  put  together.  In 
Great  Britain  enormous  quantities  of  each 
kind  are  available  ; the  manufacturer  is  free 
to  choose  from  all  the  varieties,  each  for  a 
particular  cloth,  or  can  combine  them  in  any 
proportion.  In  the  United  States,  on  the  other 
hand,  a manufacturer  finds  that  the  price  of 
native  wool  is  enhanced  by  the  protective  tariff 
on  competing  kinds,  and  if  he  desires  variety, 
a study  of  the  tariff  book  restrains  him  from 
buying  the  foreign  wool.  Being  thus  impeded, 
the  practice  and  skill  for  making  good  cloth 
are  not  acquired ; and  notwithstanding  an 
import  duty,  ranging  from  50  to  150  per  cent., 
Yorkshire  woollens  continue  to  be  profitably 
exported  to  the  United  States,  while  the  manu- 
facture there  is  in  a depressed  condition.  It 
is  true  that  when  the  tariff  has  been  directed 
against  the  rough  cloth,  for  which  American 
wool  is  suitable,  it  has  succeeded  in  diminish- 
ing the  importation  of  foreign  cloths  of  a 
similar  kind  ; and  the  British  manufacturers 
who  formerly  supplied  them  have  been  led  to 
direct  their  attention  to  medium  and  finer 
grades,  where  the  use  of  highly  skilled  labour 
is  repaid.  The  shutting  out  of  the  cheaper 
kinds  of  Yorkshire  woollens  has,  by  removing 
competition  in  America,  enhanced  the  price  of 
workmen's  clothing  there,  but  in  regard  to  the 
finer  kinds  which  must  come  from  Europe* 
higher  prices  have  only  moved  a little  up- 
ward the  stratum  of  society  which  can 
afford  to  be  well  dressed ; more  medium 
woollens  have  superseded  the  finer  kinds  ; 
and  the  purchase  of  clothes  in  England  by 
American  travellers  is  encouraged,  as  already 
referred  to.  The  clothing  taken  in  the 
baggage  of  the  travellers  makes  the  real 
total  of  woollens  exported  greater  than  the 
apparent  total  shown  in  the  Board  of  Trade 
returns.  The  export  of  certain  kinds  of  woollens 
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from  the  United  States  to  Europe,  which  wculd 
certainly  take  place  if  there  were  free  exchange, 
is  prevented,  to  the  loss  of  both  countries. 

This  system  of  disturbing  the  natural  flow  of 
trade  and  making  artificial  prices  loads  even 
the  natural  products  of  the  country  where  such 
a system  prevails.  Meat  and  grain  and  vege- 
tables, which  are  cheaply  produced  in  the 
United  States  and  sold  at  low  prices  in 
Europe,  are  dear  to  the  American  retail  pur- 
chaser, because  directly  these  products  leave 
the  cars  or  vessels  which  bring  them  to  the 
large  cities,  the  expenses  of  rent  and  sales- 
men’s wages  so  increase  the  price  that 
good  meat  and  bread  are  as  dear  in  New 
York  as  in  London,  and  Florida  oranges  are 
dearer. 

The  transference  of  manufactures  from  one 
country  to  another  under  the  stress  of  hostile 
tariffs,  has  sometimes  curious  results,  not  im- 
mediately apparent.  The  United  States,  in 
their  desire  to  be  a self-contained  nation  de- 
pendent only  on  themselves,  welcome  any 
foreigner  who  will  bring  skill  and  capital  to 
employ  local  material  and  labour.  U ndoubtedly 
the  tariff,  if  made  stringent  enough,  tends  to- 
wards this  result,  although  sometimes  it  is  diffi- 
cult to  transplant  effectually  industries  which 
have  had  the  advantage  of  traditional  and 
hereditary  skill,  and  the  benefit  of  numerous 
preparatory  and  subsidiary  trades  which  have 
grown  up  around  them . But  there  is  also  a return 
current.  The  genius  of  inventors  and  manu- 
facturers in  the  United  States  cannot  always 
be  satisfied  with  the  home  market,  and  some 
among  these  classes  desire  to  compete  with 
European  manufacturers  in  the  neutral  markets 
of  the  world.  Great  Britain  and  her  depen- 
dencies alone  offer  a wide  field.  Not  only  in 
Liverpool  and  London,  but  in  Calcutta,  Hong 
Kong,  Cape  Town,  and  every  British  colony 
would  American  goods  find  a market.  Ameri- 
can ships  and  cargoes  would  be  received  as 
freely  at  all  these  ports  as  British  vessels 
and  cargoes,  neither  harbour  dues  nor  Custom 
duties  being  heavier  on  the  one  flag  than  on 
the  other.  If  foreign  exchange  were  allowed 
free  scope,  there  would  be  a mutual  trade,  to 
the  advantage  of  the  world  ; but  the  tariff  in 
the  United  States  holds  back  her  export 
vessels  as  surely  as  if  they  were  tethered  to 
the  shore  by  unbreakable  steel.  There  are 
only  three  methods  by  which  American  manu- 
facturers can  sell  their  goods  abroad,  but,  as 
yet,  only  two  of  these  methods  are  adopted. 
One  is,  by  selling  them  at  less  than  a usual 
profit  or  without  profit.  American  watches 
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and  sewing  - machines  can  be  bought  in 
England  at  lower  prices  than  in  America, 
because  some  of  the  cost  is  imposed  on  the 
goods  sold  at  home,  where  the  price  is  pro- 
tected. The  same  system  has  been  applied 
on  the  Continent.  Germany  sells  steel  rails 
to  Italy  and  Spain  at  less  prices  than  to  the 
German  railways,  the  latter  being  charged  an 
extra  rate  per  ton  to  provide  a profit  on  what 
has  been  exported. 

The  second  method  of  finding  a foreign 
market  is  to  transfer  the  manufacture  thither ; 
so  that,  while  the  British  manufacturers  of  silk 
plush,  sewing-cotton,  and  printed  books,  set 
up  workshops  in  America  to  supply  high-priced 
goods,  the  American  manufacturers  of  steam- 
boilers,  sewing-machines,  mining  machinery, 
and  steel  screws  cross  the  Atlantic,  and 
employ  British  material  and  labour  in  London, 
Glasgow,  and  Leeds,  for  goods  destined  for 
the  whole  world  outside  the  United  States, 
and  send  to  these  British  cities  for  execution 
the  foreign  orders  they  receive  at  home  ; orders 
which,  under  normal  or  free  conditions,  would 
naturally  be  executed  in  America.  Bounties 
on  export  form  a third  resource.  The  draw- 
back granted  to  the  French  Jsugar  refiners  is 
in  effect  a bounty,  with  the  result  that  French 
sugar  can  be  bought  in  London  or  Leeds  for 
half  the  price  charged  for  it  in  Paris. 

It  is  in  vain  to  struggle  against  the  inevit- 
able. In  Russia,  thousands  of  tons  of  wheat 
have  rotted  at  remote  railway  stations  for  want 
of  rolling  stock.  Prohibitive  tariffs  have  pre- 
vented the  importation  of  wagons,  and  the 
home  manufacturers  cannot  supply  the  need . 
In  Australia  maybe  seen,  on  a small  scale,  the 
same  futile  attempt.  A reluctance  to  buy 
from  Europe  what  the  working-class  voters 
think  they  can  make  at  home,  induces  them — 
not  only  in  Victoria,  but  in  New  South  Wales 
— to  promote  the  establishment  of  factories  on 
an  impossible  basis.  The  railway  traffic  of 
these  Colonies  has  been  hindered,  while  at- 
tempts have  been  made  to  manufacture  loco- 
motives and  railway  material  in  the  Colonies  - 
These  attempts  have  failed,  just  as  have  those 
for  manufacturing  iron,  steel,  and  woollen- 
goods  under  abnormal  conditions.  And  if 
success  could  even  be  imagined,  any  reduction 
of  such  imports  must  cause  a proportionate 
falling  off  in  their  exports  of  wool,  copper, 
and  wheat,  the  prices  of  all  these  commodities 
suffering  a corresponding  reduction  in  price- 
by  the  competition  of  producers  under  a» 
diminished  demand. 

Those  who  are  discontented  with  the  balance 
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of  trade  have  constantly  before  them  an  awful 
chimera,  an  imaginary  future  when  protective 
tariffs  abroad  will  have  become  so  universal 
and  prohibitory  as  to  shut  British  goods  out 
from  all  foreign  markets.  Then,  it  is  feared, 
will  come  a time  when  Great  Britain  will  have 
to  pay  in  gold  for  all  she  buys  abroad ; and, 
indeed,  the  continued  shipments  of  bullion 
from  England  are  looked  upon  with  suspicion. 
London  is  the  centre  of  the  bullion  trade,  and 
much  of  the  gold  and  silver  imported  from 
mining  countries  has  been  brought  here  to  be 
re-exported.  In  1890,  Great  Britain  imported 
^34,000,000,  part  of  which  was  sent  her  as 
interest  on  investments,  and  the  remainder  as 
p ayment  for  British  merchandise.  About  three- 
fourths  of  the  ^34,000,000  was  re-exported,  the 
difference  serving  to  maintain  the  coinage, 
and  for  use  in  manufactures.  And  as  the 
amount  of  gold  in  this  country  does  not  tend 
to  diminish,  those  who  look  with  anxiety  on 
what  they  deem  an  excess  of  imported 
merchandise  may  be  reassured.  The  suffi- 
ciency or  otherwise  of  the  reserve  stock  of 
gold  coin  in  this  country  which  exercises 
the  public  mind  at  present,  does  not 
pertain  to  the  present  discussion.  These 
gloomy  predictions  are  based  on  the  fallacy 
that  gold  and  silver  are  in  themselves  real 
wealth,  instead  of  merely  being  the  instru- 
ments of  expression  for  property  of  a repro- 
ductive nature.  When  Spain  and  Portugal 
■discouraged  manufactures,  and  endeavoured 
to  live  upon  the  huge  importations  of  gold  and 
silver  from  their  colonial  possessions,  their  fall 
had  commenced.  The  very  countries  which 
most  impose  restrictions  on  British  goods — 
France,  Spain,  and  the  United  States — derive 
.a  considerable  portion  of  their  wealth  from 
their  exportations  to  Great  Britain,  and  take 
all  their  payment  in  manufactured  goods  ; and 
if  more  effectual  restrictions  were  imposed, 
bills  on  London  drawn  in  these  countries 
against  exports  would  only  be  saleable  at  a 
discount  ; and  unless  some  substitute  could  be 
found,  as  already  described,  the  export  trade 
would  be  so  impeded,  and  prices  so  fall,  as  to 
compel  a reactionary  policy.  The  evil  works 
its  own  cure.  France  and  Spain  must  send 
somewhere  abroad  their  wine  and  silk,  America 
her  agricultural  produce,  and,  as  there  is  not 
enough  gold  in  all  the  world  to  pay  for  them, 
hey  must  accept  payment  in  kind.  The 
circumstance  that  such  interchange  or  barter 
is  disguised  by  the  methods  of  foreign  ex- 
change does  not  alter  the  real  fact- 

Great  Britain  will  decay,  or  her  population 


decrease,  when,  through  exhaustion  of  her 
minerals  or  decadence  of  her  people,  she  can 
no  longer  manufacture,  and  not  before  ; for  so 
long  as  she  is  able  and  ready  to  buy,  there 
will  always  be  willing  sellers,  who  must  per- 
force accept  the  buyers’  terms. 


DISCUSSION. 

The  Chairman  said  it  might  appear,  at  first  sight, 
as  if  the  platform  of  the  Society  of  Arts  were  not  so 
suitable  a place  for  a paper  on  this  subject  as  some 
others,  such  as  the  Gresham  College  or  the  Institute 
of  Bankers,  at  which  a course  of  lectures  on  foreign 
exchanges  had  recently  been  given ; but  it  must  be 
remembered  that  their  full  title  was  the  Society  for  the 
Encouragement  of  Arts,  Manufactures,  and  Com- 
merce ; and  it  was  found  that,  in  the  past,  those 
nations  which  were  pre-eminent  in  art  were  also  suc- 
cessful in  commerce ; whilst  commerce  depended  on 
manufactures,  and  they,  in  their  turn,  were  largely 
dependent,  not  only  on  the  useful,  but  also  on  the 
elegant  arts.  The  consideration  of  the  subject,  with 
which  these  three  mutually  interdependent  factors 
were  so  closely  connected,  was  therefore  by  no  means 
out  of  place.  Looking  forward  to  the  World’s 
Columbian  Exposition  at  Chicago,  to  be  opened  in 
about  a year’s  time,  which  had  already  begun  to  cast 
its  shadow  before,  he  took  it  that  its  great  object  was 
not  merely  to  produce  the  greatest  show  on  earth,  but 
to  develop  the  interchange  of  commodities,  and  a 
desire  for  the  acquisition  of  the  products  of  various 
nations.  That  Society  was  peculiarly  charged  with  the 
representation  of  British  interests  at  the  Exhibition ; 
and  it  would  be  the  duty  and  pleasure  of  the  Council, 
acting  as  a Royal  Commission,  to  see  that  Britain 
obtained  its  full  share  of  commerce  likely  to  be 
developed  by  means  of  that  Exhibition.  It  was  always 
perilous  to  venture  on  a definition,  but  he  should  be 
inclined  to  say  that  foreign  exchange  meant  the  art  of 
transferring,  not  gold,  but  the  command  of  gold, 
from  one  country  to  another.  Gold  itself  entered 
but  in  a very  small  degree  into  the  ultimate  settle- 
ment of  transactions,  and  even  the  extent  to  which 
the  settlement  was  performed  by  gold  was  extremely 
obscure  and  difficult  to  state  precisely.  With  regard 
to  wholesale  transactions  in  the  import  and  export  of 
precious  metals,  the  official  returns  were  veiy  mis- 
leading, and  a reference  to  them  would  not  lead  to 
accurate  results.  Even  in  the  case  of  France  and 
England,  the  official  figures  in  each  country  were  by 
no  means  in  agreement.  With  regard  to  retail 
transactions,  the  export  of  gold  in  the  pockets  of 
tourists^  was  very  obscure.  He  had  lately  made 
some  inquiries  on  this  subject,  and  had  received 
information  from  the  United  States  Government, 
and  had  also  made  inquires  on  this  side  as  to 
the  probable  amount  exported  from  England  in 
the  hands  of  emigrants  and  re  imported  into  England 
by  the  upper  class  of  Affierican  tourists,  and  he 
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found  that  in  the  case  of  the  largest  credit 
issuing  - house,  not  more  than  10,000  sovereigns 
were  required  in  the  course  of  the  tourist 
season.  With  regard  to  the  amount  taken  away  by 
•emigrants,  he  had  not  been  able  to  obtain  any 
accurate  information,  or  even  to  form  any  satisfactory 
estimate.  The  vast  majority  of  operations  between 
various  nations  was  conducted  by  bills  of  ex- 
change, which  were  held  by  some  to  have 
been  invented  by  the  Jews,  who  came  to  this 
country  shortly  after  the  Norman  conquest,  and  who, 
when  they  were  expelled,  had  recourse  to  this  device 
for  securing  the  transfer  of  their  capital.  They, 
undoubtedly,  drew  bills  in  respect  of  the  wool 
shipped  from  England  in  payment  of  Peter’s  pence, 
and  also  legitimate  commercial  bills  of  exchange 
against  similar  exports.  In  those  days  a bill  of 
exchange  was  a very  solemn  document.  One  of  the 
earliest  known  examples  was  dated  28th  April , 1404, 
from  Bruges;  it  began  “In  the  name  of  God,  amen,” 
and  required  the  person  to  whom  it  was  addressed  to 
deliver  to  so-and-so,  so  many  Barcelona  scudi,  the 
equivalent  of  which  the  drawer  acknowledged  to  have 
received,  and  ended  with  a prayer  that  God  would 
watch  over  the  drawee.  The  minute  details  of  the 
course  of  exchange  formed  an  apparently  intricate 
and,  to  most  people,  rather  forbidding  subject.  If 
English  coinage  was  all  in  sovereigns,  and  that  of 
all  other  nations  in  pence,  it  would  be  easy  to  see 
whether  thei'e  was  a premium  or  discount  on  the 
exchange,  if  in  the  one  case  245  and  in  the  other  235 
pence  were  given  for  the  sovereign;  but  actual 
transactions  were  much  more  complex.  In  the  case 
of  France,  sovereigns  were  dealt  with  in  terms  of 
francs ; in  Russia  we  did  not  convert  the  sovereign 
into  the  coinage  of  the  country,  but,  as  in  India, 
calculated  the  number  of  pence  given  for  the  silver 
coin  of  the  country.  In  Spain  the  practice  was 
even  more  absolete.  The  paper  dealt  rather  with  the 
general  course  of  transactions,  of  which  a very  good 
synopsis  had  been  given.  Mr.  Matheson  had  shown 
himself  to  be  not  without  some  bias  on  the  question  of 
bimetallism  and  monometallism,  but  as  having  strong 
views  on  the  subject  of  protection,  fairtrade,  and  free 
trade.  It  would  take  too  long  to  go  into  those 
questions,  but  on  the  matter  of  the  foreign  exchanges 
there  was  room  for  a good  deal  of  discussion. 

Mr.  C.  M.  Kennedy,  C.B.,  said  the  account  given 
in  the  paper  of  the  complex  nature  of  mercantile  trans- 
actions and  the  balance  of  imports  and  exports,  and 
the  real  character  of  Custom-house  valuations,  seemed 
to  him  not  only  accurate,  but  very  well  put.  With 
regard  to  the  tariff  question,  what  the  United  States 
had  done  had  been  to  take  off  the  duties  from  sugar 
and  some  other  commodities,  and  then  to  say  that 
they  would  be  re-imposed,  unless  the  countries  which 
sent  those  goods  to  the  American  market  made  what 
the  United  States  Legislature  termed  reciprocal 
arrangements,  the  object  being  to  obtain  preferential 
terms  for  American  manufactures.  That  policy  had 


succeeded  in  the  case  of  Brazil,  where  a Treaty  to 
this  effect  is  now  in  force  ; in  the  case  of  the  Spanish 
West  Indies  he  was  not  yet  certain  whether  a 
similar  policy  would  prevail  in  the  case  of  the 
British  West  Indies.  A reciprocity  arrangement 
had  been  concluded  on  behalf  of  the  Colonies,  but 
goods  from  the  United  Kingdom  remained  on  pre- 
cisely the  same  footing  as  United  States  good-.  He 
thought  Mr.  Mathcson  was  in  error  in  thinking  that 
Canada  was  likely  to  come  into  an  arrangement  o 
this  kind  with  the  United  States,  for  he  knew  of  no 
indication  of  it  at  present.  It  could  hardly  be  said 
that  the  British  colonics  would  not  consent  to 
what  might  be  termed  a British  Zollvcrein;  no  de- 
finite plan  of  that  sort  had,  as  yet,  been  put  for- 
ward, but  proposals  had  been  made  on  the  part  of 
Canada ; and  the  colonial  allegation  was  that  the 
obstacle  is  the  stipulation  in  some  commercial 
treaties,  which  obliged  our  Colonies  to  admit  the 
goods  of  certain  foreign  countries  at  precisely  the 
same  duty  as  they  did  the  manufactures  of  the  United 
Kingdom.  As  regards  France,  it  was  too  soon  yet 
to  say  what  the  effect  of  the  new  tariff  would  be. 
An  interesting  discussion  would  probably  arise  on 
these  questions  on  Mr.  McCormick’s  paper  next  week, 
and  on  one  by  Colonel  Howard  Vincent,  in  May. 
It  must  be  remembered  that  those  countries  which 
adopted  a high  tariff  system  considered  that  the  ad- 
vantages it  conferred  on  the  agricultural,  industrial, 
and  shipping  interests,  by  developing  important 
branches  of  trade,  counterbalanced  the  disadvantages 
which  they  fully  recognised  in  the  higher  prices  of 
particular  commodities. 

Mr.  George  Clare  said  he  understood  the  object  of 
the  paper  was  to  induce  British  manufacturers  to  take 
a more  rational  interest  in  the  subject  of  foreign  ex- 
change ; both  in  theory  and  practice.  Up  to  almost 
the  time  of  the  Franco-German  war,  the  supre- 
macy of  British  manufactures  was  nearly  absolute 
and  our  manufacturers  were  able  to  say  to  the  foreign 
buyer,  there  are  my  goods ; you  know  the  quality ; the 
price  is  so  and  so ; and  if  you  want  them  you  must 
pay  for  them  by  a bill  on  London  ; and  the  foreign 
buyer  had  to  submit.  The  English  manufacturer 
was  then  independent — almost  too  much  so— the  only 
competiiion  he  had  to  meet  being  that  of  his  own 
countrymen.  But  all  that  was  now  changed.  Great 
progress  had  been  made  in  manufactures  on  the 
Continent,  especially  in  Germany  and  Belgium  ; and 
the  result  was,  that  British  manufacturers  were  nowr 
subject  to  very  active  foreign  competition,  and  the 
foreign  buyer  was  now  turning  round,  and,  as  appeared 
by  the  Consular  Reports,  w-as  beginning  to  say : 
There  are  two  price  lists,  one  British  and  one  German. 
The  Btitish  one  is  made  out  in  the  English  language, 
in  insular  currency,  which  I do  not  understand,  and 
in  English  wtights  and  measures,  which  are  unintelli- 
gible. On  the  other  hand,  the  German  price  list  is 
in  my  own  language,  currency,  and  weights  and 
measure-.  If  the  goods  are  of  equal  quality,  why 
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should  I not  give  the  preference  to  the  one  which  is 
so  much  more  convenient.  If  English  makers  were 
to  hold  their  ground,  they  must  adapt  themselves  to 
circumstances ; and  he  hoped  this  paper  would  have 
the  effect  of  causing  them  to  give  more  attention  to 
what  must  eventually  be  a necessary  condition  of 
their  retaining  their  business. 

Mr.  Matheson,  in  reply,  said  Mr.  Clare  had 
made  a criticism  on  the  manufacturers  of  this  country 
which  was  often  made  by  those  who  saw  more  than 
the  banking  and  commercial  side  of  the  matter.  But 
the  answer  of  the  English  makers  would  be  that  they 
were  manufacturers  and  not  merchants;  they  left, 
perhaps  unwisely,  the  commerce  to  the  gentlemen  who 
lived  in  London  and  Liverpool,  who  acted  as  inter- 
mediaries, and  provided  them  with  that  British  sterling 
against  shipment  which  they  so  much  valued.  They 
thought  there  should  be  a subdivision  of  labour,  and 
that  the  looking  abroad  for  customers  and  changing 
English  prices  into  foreign  currency,  though  very 
necessary,  was  not  their  business.  They  might 
be  wrong  in  that,  but  as  long  as  they  kept  their 
factories  going  they  could  hardly  be  expected  to  alter 
it.  It  was  not  all  profit  to  the  German  manufacturer 
that  in  China,  Brazil,  and  other  places  he  had  gone 
past  the  Englishmen  and  given  those  facilities — some- 
times in  the  way  of  credit,  as  well  as  in  the  ease  with 
which  his  invoices  could  be  read ; and  in  some  cases 
the  German  manufacturer  was  only  now  acquiring,  at 
great  cost  to  himself,  the  bitter  experience  which  the 
British  exporter,  or  his  father  and  grandfather  had 
acquired  long  ago.  There  was  a good  deal  to  be 
said  on  the  side  Mr.  Clare  had  mentioned,  but 
there  was  also  something  to  be  said  on  the  other 
side.  He  was  very  sorry  to  hear  Mr.  Kennedy  say 
that  the  United  States  policy  had  succeeded  with 
regard  to  Brazil,  and  thought  that  sufficient  time  had 
not  yet  elapsed  to  enable  an  opinion  to  be  formed. 
He  held  it  was  a fact  that  a treaty  had  been  signed, 
but  the  success  had  not  yet  been  proved  of  a system 
which  was  radically  unsound.  His  reference  to  the 
West  Indies  was  quite  general ; he  did  not  refer 
specially  to  Trinidad,  but  Jamaica  and  Canada  were 
the  two  countries  from  which  he  thought  some  rivalry 
might  be  feared.  Where  there  was  so  much  igno- 
rance on  this  important  subject  amongst  traders,  he 
hoped  that  even  the  slight  contribution  he  had  been 
able  to  make  would  prove  useful. 

The  Chairman  then  proposed  a vote  of  thanks  to 
Mr.  Matheson  for  his  paper,  which  was  carried 
unanimously,  and  the  meeting  adjourned. 


Miscellaneous. 

♦ 

CHICAGO  EXHIBITION. 

The  following  report  has  been  presented  to  the 
Director-General  by  the  Hon.  Walker  Fearn,  Chief 
of  the  Department  of  Foreign  Affairs  : — 


Thirty-eight  nations  and  colonies  have  official  com- 
missions actively  at  work  in  the  interest  of  the  Ex- 
position. These  are — Argentine  Republic,  Austria, 
Belgium,  Brazil,  Columbia,  Costa  Rica,  Denmark, 
Ecuador,  France,  Germany,  Great  Britain,  Guate- 
mala, Hawaiian  Islands,  Honduras,  Italy,  Japan,. 
Korea,  Mexico,  Nicaragua,  Norway,  Paraguay,. 
Persia,  Peru,  Russia,  Salvador,  Transvaal,  Turkey,. 
British  Guiana,  British  Honduras,  Canada,  Cape 
Colony,  Ceylon,  Cuba,  Dutch  West  Indies,  Jamaica, 
New  South  Wales,  Porto  Rico,  Trinidad. 

The  Argentine  republic  has  appropriated  $10,000 
(j2,ooo),  and  will  erect  a special  building.  Austria 
has  appropriated  $149,100  (^29,820),  and  a commis- 
sion of  the  most  eminent  men  of  that  country  is  at 
work.  Belgium  has  made  no  Government  appro- 
priation, but  many  of  the  great  manufacturing  estab- 
lishments have  applied  for  space.  Bolivia  has  appro- 
priated $30,700  (^6,140),  and  will  make  an  interesting 
exhibit.  Brazil,  through  National  and  State  appro- 
priations, has  an  aggregate  sum  of  $600,000  (^1 20,000) 
for  Exposition  purposes,  and  will  erect  a special 
building.  China  has  not  arranged  for  any  Govern- 
mental exhibits,  but  individual  efforts  are  being  made 
for  a good  representation.  Chili,  when  the  Balma- 
ceda  Government  was  in  power,  set  aside  $ 100,00a 
(^20,000)  for  Exposition  purposes.  The  matter  is 
now  under  the  consideration  of  the  new  Govern- 
ment. Colombia  made  an  appropriation  of  $ 100,00a 
(^20,000)  and  will  have  a complete  exhibit,  and  will 
erect  a special  building.  Costa  Rica  appropriated 
$150,000  (^30,000),  and  will  make  a complete  ex- 
hibit in  a separate  building.  Denmark  has  given  no 
official  notice  of  an  appropriation ; a Commissioner 
has  visited  this  country  and  secured  space  for  a 
complete  exhibit.  Danish  West  Indies  will  make  a 
complete  exhibit.  Ecuador  has  appropriated  $ 125,00a 
(^25, 00c)  for  a complete  exhibit  in  a special  building;. 
Egypt  has  been  granted  a concession  for  a street  in 
Cairo  and  a complete  exhibit  in  special  buildings.. 
France  has  appropriated  $650,000  (/fi30>00°)>  'w^ 
a complete  exhibit  of  arts  and  manufactures.  Algeria 
has  a concession  for  a complete  exhibit  in  special 
buildings.  French  Guiana  will  have  a complete 
exhibit  of  polished  woods ; Germany  has  made  a pre- 
liminary appropriation  of  $214,200  (,£42,840)  for  the 
greatest  exhibit  ever  made  by  this  nation  at  any 
World’s  Fair.  Three  special  buildings  will  be  erected. 
Great  Britain  has  made  a preliminary  appropriation  of 
$125,000  (£25,000)  for  a complete  exhibit,  and  will 
erect  four  or  five  special  buildings.  Barbadoes  has 
granted  an  appropriation  of  $6,000  (£1,200),  and  will 
make  a complete  exhibit.  British  Guiana  has  appro- 
priated $25,000  (£5,000),  and  British  Honduras 
$7,500  (£1,500),  for  complete  exhibits.  Canada  has 
allowed  a preliminary  appropriation  of  $100,000 
(£20,000).  There  will  be  a complete  exhibit  of  all 
British  North  America.  Cape  Colony  has  appro- 
priated $25,000  (£5,000),  and  there  will  be  a. 
thorough  representation  of  all  British  South  Africa. 

Ceylon’s  appropriation  is  $70,000  (^14,000)  for  a 
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thorough  and  unique  exhibit  in  a special  build iug, 
India  will  have  a full  exhibit,  and  probably  a special 
building.  Jamaica’s  appropriation  is  $20,000  (,£4,000). 
New  South  Wales,  and  all  the  Australian  Colonies, 
have  a Commission  at  work,  with  Government  funds, 
who  have  applied  for  300,000  square  feet.  Trinidad 
has  appropriated  $15,000  (£3,000).  Guatemala's 
appropriation  is  $120,000  (£24,000).  The  Hawaiian 
Islands  will  have  a complete  exhibit  in  special  build- 
ings. Hayti  will  make  a complete  exhibit.  Dutch 
Guiana’s  appropriation  is  $10,000  (£2,000).  The 
Dutch  West  Indies  have  appropriated  $5,000 
(£i,000). 

Honduras  has  appropriated  $20,000  (£4,000). 

Italy  has  made  no  appropriation,  but  a Commission 
is  at  woik,  and  space  has  been  applied  for,  by  the 
best  artists  and  manufacturers. 

Japan’s  appropriation  is  $631,000  (£126,200),  for 
the  most  complete  exhibit  ever  made  by  this  nation, 
in  special  permanent  buildings. 

Korea  will  have  a complete  exhibit. 

Mexico’s  preliminary  appropriation  is  $50,000 
(£10,000).  The  Government  Bureau  and  Commission 
are  collecting  exhibits. 

Morocco  has  obtained  a concession  for  a complete 
exhibit  in  special  buildings. 

Nicaragua’s  appropriation  is  $30,000  (£6,000). 

Norway’s  appropriation  is  $53,600  (£10,720),  for 
the  greatest  exhibit  ever  made  by  this  county  at  a 
World’s  Fair,  with  a special  building. 

Paraguay’s  appropriation  is  $100,000  (£20,000). 

Persia  will  have  a thorough  and  complete  exhibition 
from  Central  Asia. 

Peru’s  appropriation  is  $125,000  (£25,000)  for  the 
most  thorough  exhibit  ever  made  by  this  country ; 
there  will  be  a special  building. 

Russia’s  Government  will  make  the  finest  exhibit 
ever  made  by  the  Russian  Empire  at  any  Exhibition. 

Salvador’s  appropriation  is  $ 12,000  (£2,400.) 

Spain  will  have  a complete  exhibit  in  special  build- 
ing. Cuba’s  appropriation  is  $25,000  (£5,000). 

Sweden  will  make  a complete  exhibit,  as  will  also 
Transvaal. 

Turkey’s  concession  is  for  a complete  exhibit  in 
special  buildings.  Uruguay  will  have  a complete 
exhibit.  Venezuela  will  make  a complete  exhibit 
n special  building.  Greece  will  have  a complete 
Governmental  exhibit  of  ancient  art. 

Madeira’s  exhibit  will  be  complete,  as  will  that  of 
the  Orange  Free  State,  San  Domingo,  Siam,  and  the 
Straits  Settlements. 


Obituary. 


Sir  Francis  Knollys,  Bart.,  F.R.S.  — Sir 
Francis  Charles  Knollys,  whose  death  occurred  on 
the  19th  ult.,  was  born  in  1802,  and  succeeded  his 
father  in  1831  as  third  baronet.  He  was  educated  at 
Trinry  College,  Cambridge,  and  graduated  B.A. 


1825,  M.A.  1828,  and  was  called  to  the  Bar  in 
Lincoln’s-inn  in  1834.  In  1871,  he  read  a paper 
before  the  Institution  of  Civil  Engineers,  on  the 
“Archimedean  Screw-Propeller,  or  Helix,  of 
Maximum  Work,’’  for  which  he  was  awarded  a 
Telford  Premium  by  the  Institution.  Sir  Francis 
Knollys  read  a paper  before  the  Society  of  Arts,  in 
November,  1873,  on  a “Method  of  Refining  or 
Converting  Cast  Iron  into  Iron  or  Steel,”  and  in  1874 
he  was  elected  a member  of  the  Society. 


MEETINGS  OF  HIE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  Eight  o’clock  : — 
April  6. — Robert  S.  McCormick,  Resident 
Commissioner  for  Great  Britain  from  the  World’s 
Columbian  Exposition,  “The  Future  Trade  Relations 
of  Great  Britain  and  the  United  States.”  Sir 
Douglas  Galton,  K.C.B..  F.R.S.,  will  preside. 


Indian  Section. 

Thursday  afternoons,  at  4.30  p.ra.  : — 

April  7. — Dr.  J.  Augustus  Voelcker,  “ The 
Agricultural  Needs  of  India.”  Sir  John  Strachev,. 
G.C.S.I.,  'will  preside. 

Foreign  and  Colonial  Section. 
Tuesday  evenings,  at  Eight  o’clock  : — 

April  5. — The  Rev.  John  McLean,  D.D., 
“ The  Red  and  White  Races  in  Manitoba  and  the 
North  - West.”  Sir  Charles  Tupper,  Bart.r 
G.C.M.G.,  C.B.,  will  preside.  The  paper  will  be 
illustrated  by  lantern  slides,  and  a collection  of  Black- 
foot  and  Sioux  Indian  articles. 

Cantor  Lectures. 

Monday  evenings,  at  Eight  o’clock : — 
Bennett  H.  Brough,  Assoc. R.S.M.,  F.G.S.r 
“ Mine  Surveying.”  Three  Lectures. 
Lecture  II. — April  4. — Surveying. — The  com- 
pass— Ancient  forms  of  compass — Various  forms  of 
miner’s  dials  and  theodolites — Use  of  aluminium- 
for  mine-surveying  instruments — Supply  of  light  for 
reading  the  verniers  underground. 


MEETINGS  FOR  THE  ENSUING  WEEK . 

Monday,  April  4... SOCIETY  OF  ARTS,  John-street,. 

Adelphi,  W.C.,  8 p.ra.  (Cantor  Lecture.)  Mr. 
Rennet  H.  Brough,  “ Mine  Surveying.”  (Lec- 
ture II.) 

Farmers’  Club,  Salisbury-square  Hotel,  Fleet  street. 
E.C.,  4 p.ra.  Prof.  Wallace,  “Agriculture  of 
Modern  Egypt.” 

Scottish  Geographical  Society  (London  Branch),  20^ 
Hanover-square,  W.,  8.3  p.m.  Inaugural  Address 
by  Professor  James  Bryce,  on  “The  Migrations  of 
the  Races  of  Men,  considered  Historically.” 
Engineers,  Westminster  Town -hall,  7J  p.m.  1. 
Discussion,  on  Mr.  Stephen  Sellon’s  paper,. 
“Electrical  Traction  and  its  Financial  Aspect.” 
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2.  Mr.  Reginald  Bolton,  “ The  Application  of 
Electricity  to  Hoisting  Machinery.” 

Chemical  Industry  (London  Section),  Burlington- 
house,  "VV.,  8 p.m.  1.  Dr.  C.  R.  A.  Wright} 
“ Specific  Gravities  for  Practical  Purposes.”  2 
Mr.  Adolphe  Baur,  “ Artificial  Musk.”  3. 
Mr.  F.  H.  Leeds,  “ Note  on  Rosin  Oil.” 

British  Architects,  9.  Conduit-street,  W.,  8 p.m. 

1.  Signor  Luca  Beltrami,  “ The  Construction  of 
the  Central  Pillars  of  Milan  Cathedral.”  2.  Mr. 
J.  Starkie  Gardner,  “ Wrought  Ironwork : the 
Renaissance  Period.” 

Medical,  11,  Chandos-street,  W.,  8J  p.m. 

Victoria  Institute,  ia,  Adelphi- terrace,  W.C.,  8 p.m. 

Professor  Bernard,  “The  Argument  from  Design.” 
East  India  Association,  Westminster  Town-hall, 
S.W.,  3 p.m.  Mr.  Herbert  J.  Reynolds,  “ The 
Amendment  of  the  Indian  Councils  Act.” 

Tuesday,  April  5. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Foreign  and  Colonial 
Section.)  Rev.  John  McLean,  “The  Red  and 
White  Races  in  Manitoba  and  the  North-West.” 
Royal  Institution,  Albemarle-street,  W.,  3 p.m. 

Prof.  Victor  Horsley,  “ The  Brain.”  (Lecture  XII.) 
Central  Chamber  of  Agriculture  (at  the  House  of 
1 he  Society  of  Arts),  ii  a.m. 

Civil  Engineers,  25,  Great  George  - street,  S.W., 

8 p.m.  Mr.  H.  Alfred  Roechling,  “ The  Sewage- 
Farms  of  Berlin.” 

Pathological,  20,  Hanover- square,  W.,  8|  p.m. 
Biblical  Archaeology,  9,  Conduit-street,  W.,  8 p.m. 
Zoological,  3,  Hanover-square,  W.,  p.m.  1.  Mr. 
Edgar  A.  Smith,  “ The  Land-Shells  of  St. 
Helena.”  2.  Mr.  F.  E.  Beddard,  “ Notes  on  the 
Indian  Darter  (Plotus  melanogaster) .”  3.  Mr. 

:Seebohm,  “ A recently  - described  Species  of 
Pheasant  from  Central  Asia.” 

Wednesday,  April  6.. .SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Mr.  Robert  McCormick, 
“The  Future  Trade  Relations  of  Great  Britain 
and  the  United  States.” 

Naval  Architects  (at  the  House  of  the  Society  of 
Arts),  12  a.m.  Annual  Meeting.  1.  Address  by 
the  President.  2.  Mr.  B.  Martell,  “ On  divisional 
Water-tight  Bulkheads  as  applied  to  Steamers  and 
Sailing  Vessels.”  3.  Mr.  J.  I.  Thornycroft,  “ On 
Steadying  Vessels  at  Sea.’ 

Geological,  Burlington-house,  W.,  8 p.m.  1.  Mr.  . 
Walcot  Gibson,  “ Geology  of  rhe  Gold-bearing 
Rocks  of  the  Southern  Transvaal.”  2.  Mr.  R.  G. 
Mackley Browne,  “The  Precipitation  and  Deposi- 
tion of  Sea-borne  Sediment.” 

Entomological,  11,  Chandos -street,  W.,  7 p.m. 
Archselogical  Association,  32,  Sackville-street,  W., 

8 p.m. 

Obstetrical,  20,  Hanover-square,  W.  8 p.m. 
Thursday,  April  24..  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  p.m.  (Indian  Section.)  Dr. 
J.  Augustus  Voelcker,  “ The  Agricultural  Needs  of 
India.” 

Naval  Architects  (at  the  House  of  the  Society  of 
Arts),  12  noon.  1.  Mr.  W.  H.  White,  “ Notes  on 
some  recent  Experiences  with  H M.  Ships.”  2. 
Commander  E.  B.  Boyle,  “ A Ram  Vessel  and  the 
Importance  of  Rams  in  War.”  3.  Mr.  F.  C< 
Goodall,  “Whale-back  Steamers.”  7p.m.  1. 

Mr.  S.  W.  F.  Morrish,  “ An  Approximate  Rule  for 
the  Vertical  Position  of  the  Centre  of  Buoyancy.” 

2.  Mr.  A.  F.  Yarrow,  “ Balancing  Marine  Engines 
and  the  Vibration  of  Vessels.” 

Antiquaries,  Burlington-house,  W.,  8g  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Mr. 
D.  Morris,  “ The  Phenomena  concerned  in  the 
Production  of  Forked  and  Branched  Palms.”  2. 


Mr.  A.  W.  Waters,  “ Gland-like  Bodies,  &c.,  in 
the  Bryozoa.” 

Chemical,  Burlington-house,  W.,  8 p.m.  1.  Messrs. 
W.  A.  Shenstone  and  C.  R.  Beck,  “ Platinous 
Chloride  and  its  Use  as  a Source  of  Chlorine.” 

2.  Prof.  Emerson  Reynolds,  “ The  Action  of  Silver 
Tetrachloride  on  Substituted  Phenylamines.” 

Society  for  the  Encouragement  of  Fine  Arts,  9, 
Conduit-street,  W.,  8 p.m.  Colonel  Lambert, 
“ Hephaestos,  or  the  Mysteries  of  Art  in  the 
Precious  Metals.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Dr.  B.  A.  Whitelegge,  “ Epidemic  Waves.” 
(Lecture  III.) 

Electrical  Engineers,  25,  Great  George-street,  S.W., 
8 p.m.  Discussion  on  Mr.  A.  Reckenzaun’s  paper, 
“ Load  Diagrams  of  Electric  Tramways,  and  the 
Cost  of  Electric  Traction.” 

Historical,  11,  Chandos-street,  W.,  8£  p m. 
Archaeological  Institution,  Oxford-mansion,  Oxford- 
street,  W.,  4 p m. 

Geographical,  44,  Broom-street,  Manchester, 
p.m.  Mr.  W.  E.  Hoyle,  “ Zoology  in  relation  to 
Geography.” 

Friday,  April  8. ..Naval  Architects  (at  the  House  of  the 
Society  of  Arts),  12  noon.  1.  Mr.  A.  Denny, 
“Some  Notes  on  the  Strength  of  Steamers.”  2. 
Mr.  W.  Hok,  “ On  the  Transverse  Stability  of 
Ships,  and  a Rapid  Method  of  Determining  it.” 

3.  Mr.  J.  H.  Heck,  “ Notes  on  Experiments  with 
Inflammable  and  Explosive  Atmospheres  of 
Petroleum  Vapour.”  7 p.m.  1.  Mr.  R.  E. 
Froude,  “ On  the  Theoretical  Effect  of  the  Race 
Rotation  on  Screw-Propeller  Efficiency.”  2.  Mr. 
J.  G.  Liversidge,  “Performance  of  Three  Sets  of 
Engines  belonging  to  the  Second-class  Cruisers 
recently  added  to  H.M.  Navy,  as  calculated  from 
the  Full-Power  Steam  Trials.” 

United  Service  Institution,  Whitehall -yard,  3 p.m. 

1.  Captain  Sir  Alfred  Jephson,  “ On  the  Royal 

Naval  Exhibition  of  1891.”  2.  Major  L.  Edie, 

“ The  Arts  Section  of  the  Naval  Exhibition.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Weekly  Meeting,  9 p.m.  Professor  W.  E.  Ayrton  , 
“ Electric  Meters,  Motors,  and  Money  Matters.” 
Civil  Engineers,  25,  Great  George  street,  S.W-, 
7!  p.m.  (Students’  Meeting.)  Mr.  R.  J.  hurley, 
“ Some  Forms  of  Petroleum  Engines.” 
Astronomical,  Burlington -house,  W-,  ^ p.m. 

Junior  Engineering  Society,  Westminster-palace- 
hotel*  Victoria-street,  S.W.,  8 p.m.  Mr.  H.  G. 
Dempster,  “ Suspension  Bridges,  with  a descrip- 
tion of  the  Donyang  River  Bridge,  Assam.” 
Institute  of  Architecture,  Science,  and  Art,  Dundee. 
8 p.m.  Mr.  W.  D.  M'Kay,  “ The  Art  of  the  Low 
Countries.” 

Clinical,  20,  Hanover-square,  W.,  8.Jp.m. 

Physical,  Science  Schools,  South  Kensington,  S.W., 
5 p.m.  1.  Mr.  William  Akroyd,  “Note  on  a Law 
of  Colour  in  its  relation  to  Chemical  Constitution.” 

2.  Mr.  Walter  Baily,  “ On  the  Construction  of  a 
Colour  Map.”  3.  Mr.  William  Gleed,  “A  Mne- 
monic Table  in  connection  with  Electrical  Units.” 

Saturday,  April  9... Royal  Institution,  Albemarle-street, 
W.,  3 p.m.  Dr.  J.  F.  Bridge,  “ Dramatic  Music 
from  Shakspere  to  Dryden.”  Lecture  III. 
Botanic,  Inner  Circle,  Regent’s  - park,  N.Vr ., 
3.45  p.m. 


The  Telegraphic  Address  of  the  Society  of  Arts , 
and  of  the  Royal  Commission  for  the  Chicago 
Exhibition , h “ Praxiteles , London .” 


April  8,  1892.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


5" 


fournal  o£  the  $<triefy  of  gkrfs. 

No.  2,055.  Vol.  XL. 

♦ 

FRIDAY,  APRIL  8,  1892. 


All  communications  for  the  Society  should  be  addressed  to 
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Notices. 

+ 

CANTOR  LECTURES. 

The  second  lecture  of  the  course  on  “ Mine 
Surveying  ” was  delivered  by  Mr.  Bennett 
H.  Brough,  Assoc.  R.S.M.,  F.G.S.,  on 

Monday  evening,  4th  inst. 

The  lectures  will  be  printed  in  the  Journal 
during  the  autumn  recess. 


Chicago  Exhibition,  1893. 
+ 

MEETING  OF  THE  ROYAL 
COMMISSION. 

A meeting  of  the  Royal  Commission  was 
held  on  Wednesday,  6th  inst.  Present : — The 
Attorney-General,  M.P.,  Chairman  of  the 
Commission,  in  the  chair;  Sir  Frederick  Abel, 
K.C.B.,  F.R.S.,  William  Anderson,  D.C.L., 
F.R.S.,  Sir  George  Birdwood,  K.C.I.E., 
C.S.I.,  LL.D.,  M.D.,  Michael  Carteighe, 
R.  Brudenell  Carter,  F.R.C.S.,  Lord  Alfred  S. 
Churchill,  B.  Francis  Cobb,  Sir  Philip  Cunliffe- 
Owen,  K.C.B.,  K C.M.G.,  C.I.E.,  Major- 
General  J.  F.  D.  Donnelly.  C.B.,  James  Dredge, 
Francis  Elgar,  LL.D.,  Sir  Douglas  Galton, 
K.C.B  , D.C.L.,  F.R.S.,  Thornes  Hawksley, 
F.R.S.,  Alexander  B.  W.  Kennedy,  F.R.S., 
Charles  Malcolm  Kennedy,  C.B.,  John 
Biddulph  Martin,  John  Fletcher  Moulton, 
Q.C.,  F.R.S.,  Wyndham  S.  Portal,  Professor 
William  Chandler  Roberts  - Austen,  C.B., 
F.R.S.,  and  Sir  Saul  Samuel,  K.C.M.G.,  C.B., 
with  Sir  Henry  Trueman  Wood,  M.A.,  as 
secretary. 


AGRICULTURAL  COMMITTEE. 

A meeting  of  the  Agricultural  and  Food 
Products  Committee  was  held  on  Monday 
afternoon,  4th  inst.,  at  12,  Hanover-square. 
Present:  The  Earl  of  Feversham,  President  of 
the  Royal  Agricultural  Society,  in  the  chair ; 
R.  Bannister,  The  Earl  Cathcart,  Major 
Craigie,  Alfred  Darby,  Walter  Gilbey,  Captain 
Heaton,  Colonel  Sir  Nigel  Kingscote,  K.C.B. , 
Lieut. -Gen.  Michael,  C.S.I.,  Lord  Moreton, 
John  Thornton,  Dr.  J.  Augustus  Voelcker, 
Sir  William  Williams,  Bart.,  Sir  H.  Trueman 
Wood,  Secretary  of  the  Royal  Commission, 
and  Ernest  Clarke,  Honorary  Secretary. 


Proceedings  of  the  Society. 


APPLIED  ART  SECTION. 

Tuesday,  March  29th,  1892  ; Alfred 

Gilbert,  A.R.A.,  in  the  chair. 

The  paper  read  was — 

THE  DECORATIVE  USES  OF 
SCULPTURE. 

By  E.  Roscoe  Mullins. 

There  are  two  recognised  ways  of  looking  at 
the  art  of  sculpture — the  historical,  and  that 
included  in  the  study  of  archaeology.  These 
two  aspects  of  the  art  are  more  alike  than 
at  first  might  be  assumed,  and  the  illustra- 
tions for  the  survey  of  it  from  the  one  aspect 
would  serve  equally  well  for  the  other  ; for  the 
“science  of  man’s  handiwork  in  the  past,” 
which  archaeology  is,  includes  sculpture,  and, 
in  a limited  degree,  is  indeed  identical  with  it. 

But  there  is  a third  way  in  which  the  art  can 
be  studied,  which,  though  not  so  comprehen- 
sive as  the  other  two,  yet  will  be  found  to 
include  most  of  the  important  works  that  have 
been  executed  in  the  past,  and  to  embrace 
within  its  fold  most  of  the  aims  of  the  sculptor 
himself,  and  that  is,  the  decorative  aspect  of 
the  art. 

So  important  is  this  view,  that  I can  scarcely 
understand  an  ancient  sculptor,  whether  of 
Egypt,  Assyria,  or  Greece,  deeming  it  neces- 
sary to  make  any  subdivision  of  the  art  at  all 
beyond  it.  To  him,  all,  or  nearly  all,  sculpture 
would  be  undertaken  for  purposes  of  decora- 
tion, and  though  he  might  allow  for  a few 
exceptions,  he  would  not  accept  it  as  the 
rule  as  we  do  now,  that  sculpture  should  be 
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executed  independent  of  its  destination,  and 
without  any  direct  object  in  its  design. 

The  same  would  apply  to  the  sculpture  of 
the  great  Gothic  age  of  the  nth  to  the  13th 
centuries,  and  also  to  that  of  the  Renaissance 
of  the  15th,  16th,  and  17th  centuries. 

When  the  term  sculpture  was  used  in  the 
past,  it  applied  to  decorative  sculpture  in  par- 
ticular, but  we,  however,  have  unfortunately 
accustomed  ourselves  to  apply  the  term 
“decoration”  only  to  the  mere  filling  up  of 
space  with  work  destitute  of  any  meaning, 
and  without  direct  purpose  beyond  that  of 
ornament.  The  misuse  of  the  term  probably 
dates  from  the  18th  century,  in  the  times  of 
Louis  XV.,  when  society  was  thoroughly  dis- 
organised, and  was  undergoing  a great  up- 
heaval. At  that  time  art  was  but  an  additional 
luxury  to  the  few. 

The  importance  of  a meaning  to  all  the 
higher  forms  of  decoration  is  one  which 
cannot  be  too  strenuously  insisted  upon  ; and 
I think,  by  reference  to  the  examples  that  I 
intend  to  bring  before  you  at  the  end  of  my 
paper,  that  you  will  agree  with  me  that,  in 
former  great  ages  of  the  art,  this  was  always 
the  guiding  principle  of  the  sculptor.  The 
false  and  limited  view  of  decoration  held  by 
us  of  to-day  is  constantly  fostered  by  the  sight 
of  isolated  pieces  of  sculpture,  that  were  for- 
merly parts  of  a whole,  but  have  been 
detached  from  their  places  (whether  by 
violence  or  necessity  it  is  not  within  my 
province  here  to  discuss),  and  placed  perma- 
nently in  our  museums.  Thus,  we  lose  the 
connection  that  once  existed  between  them 
and  their  surroundings,  and  accustom  our- 
selves to  look  at  them,  and  enjoy  them  too  (that 
I fully  admit)  purely  as  separate  works,  just 
as  one  might  a book  taken  down  from  its  shelf ; 
and  we  are  as  apt  to  infer  that  the  pieces  of 
sculpture  are  as  independent  of  their  surround- 
ings as  the  contents  of  that  book  may  be  to 
those  of  its  neighbours  alongside  it,  or  to  the 
mouldings  of  the  shelf  on  which  it  was  placed. 

The  great  advantages  that  we  enjoy  through 
the  establishment  of  these  museums — and  they 
are  quite  a modern  institution  — must  not 
deaden  us  to  their  possible  evil.  As  the  late 
Professor  Jevons  has  forcibly  pointed  out, 
“the  collection  of  the  articles  is  accidental, 
and  to  realise  the  true  meaning  and  beauty  of 
an  object,  the  spectator  must  possess  a 
previous  knowledge  of  its  historical  bearings 
and  a rare  power  of  imagination,  enabling 
him  to  restore  it  ideally  to  its  place.”  “ Who, 
for  instance,”  he  continues,  “that  sees  some 


01  the  reproductions  of  the  mosaics  of  Ravenna 
hanging  high  upon  the  walls  of  the  Museum 
at  South  Kensington,  can  acquire  therefrom 
the  faintest  idea  of  the  mysterious  power  of 
those  long  lines  of  figures  in  the  Church  of 
St.  Apollinaris.”  Since  Prof.  Jevons  wrote 
this,  the  Science  and  Art  Department  has 
done  much  to  supply  this  deficiency,  where- 
ever  possible.  I do  not  mean  to  say,  but 
that  in  decorative  sculpture,  much  of  what 
we  call  pure  ornament  must,  even  if  it  had 
originally  any  meaning,  be  now  detached 
from  it  in  its  manifold  applications  to  modern 
buildings ; the  egg  and  tongue  moulding 
(whether  derived  or  not  from  the  ancient 
Lotus,  as  a writer  lately  has  sought  to  prove) 
the  Ionic  and  other  capitals,  and  such  like 
varieties  of  form,  cannot  have  any  definite 
meaning  to  us,  but  serve  only  to  afford 
pleasing  lines  to  the  eye,  or  to  accentuate  a 
space  by  their  richly  broken  up  surfaces  ; but 
these,  for  this  very  reason,  should  be  looked 
upon  as  decoration  of  a less  important  order, 
and  by  no  means  representative  of  decoration 
as  a whole.  Wherever  possible,  an  idea  should 
be  allowed  to  assert  itself,  in  however  simple  a 
form,  and  take  the  place  of  the  oft-repeated 
panels  of  ornament,  adapted  from  some  archi- 
tect’s stock-book  of  designs,  which  now  do  duty 
on  so  many  buildings  of  all  descriptions  and 
of  whatever  character,  be  they  banks,  ware- 
houses, residential  flats,  hotels,  or  churches, 
and  which  have  no  interest  of  their  own  apart 
from  their  easy  flow  of  line. 

But  dwelling  with  especial  emphasis,  as  I am 
doing,  upon  the  decorative  side  of  sculpture, 
yet  I do  not  wish  it  to  be  assumed  that  all 
sculpture  must  necessarily  be  of  that  character 
alone  ; and,  though  feeling  strongly  the  import- 
ance of  looking  at  my  art  from  this  point  of 
view,  I still  do  not  wish  to  ignore  the  existence 
of  what  is  now  called  sculpture  proper.  “ Frei- 
stehende,  ” free-standing,  as  the  Germans  call 
it.  But  I think  the  line  is  a very  fine  one  that 
can  be  drawn  between  these  two  kinds,  and  it 
is  difficult  to  formulate  an  absolute  definition, 
to  include  the  one  and  exclude  the  other. 

It  would,  for  instance,  be  a matter  of  difficulty 
to  decide — nor  shall  I attempt  to  take  up  your 
time  by  the  too  curious  inquiry— whether  the 
Chryselephantine  statue  of  Jupiter  was  decora- 
tion to  the  temple  of  Olympia,  or  the  Athena 
to  the  Parthenon  ; but  of  this  we  may  be  toler- 
ably sure,  viz.,  that  fitness  of  place  in  these 
instances  would  have  been  the  first  question  to 
be  considered,  quite  as  much  and  even  more  so 
as  with  works  that  are  unquestionably  deco- 


April  8,  1892.] 


5»3 


JOURNAL  OF  THE 

rative,  such  as  the  pediment,  metopes,  and 
frieze  of  the  outer  walls.  We  may  be  sure  at 
least  of  this,  that  they  were  not  ordered  of  the 
artist  merely  to  satisfy  the  desire  of  the  public 
for  some  such  statue,  and  then,  as  an  after 
consideration,  placed  in  the  above-mentioned 
temples  as  the  best  place  available. 

If  only  to  bring  this  truth  more  vividly  home 
to  us  now,  it  would  be  worth  spending  a little 
time  in  turning  our  thoughts  back  to  the 
ancient  world.  For  whether  the  work  may  be 
classed  as  decorative  or  not,  no  important 
statue  or  group  should  ever  be  considered 
apart  from  the  position  it  is  destined  to  occupy  : 
the  modelling,  scale  of  proportion,  the  treat- 
ment generally  should  be  all  adapted  to  its 
final  position,  and  also,  and  this  is  equally 
important,  to  the  light  that  it  will  then  receive. 
That  which  applies  with  such  force  to  the  im- 
portant temple  statues  of  Greece  applies 
equally  so  to  the  sculpture  in  cathedrals 
and  churches  ; and  any  figure,  even  when 
completely  free-standing,  and  meant  to  serve 
a definite  religious  purpose,  as  in  Catholic 
churches,  should  be  kept  in  harmony  with  the 
general  design  of  the  building,  even  though  it 
cannot  be  said  to  be  directly  a part  of  its  de- 
coration. Speaking  of  the  religious  figures 
used  freely  for  purposes  of  worship,  an  amusing 
incident  lately  occurred  in  Paris.  Some  sculp- 
tors there  are  said  to  have  agitated  against  a 
certain  manufacturer,  who  turns  out  a quantity 
of  Virgins  and  Saints  for  this  purpose,  but 
who  does  not  employ  sculptors  for  the  work  ; 
the  figures  were  described  as  wooden  effigies 
with  great  staring  dolls’  eyes,  dressed  in 
gaudy  robes  of  real  material.  The  manufac- 
turer maintained  they  were  fairly  good  works 
of  art,  though  some  of  them,  he  admitted, 
were  atrocious  ! I think  this  illustrates  very 
forcibly  one  class  of  work  executed  apart  from 
decoration — the  ridiculous  side  of  it  if  you  will, 
but,  nevertheless,  typical.  There  is  another 
branch  of  the  art,  very  different  from  that 
just  described,  but  equally  non-decorative 
This  is  work  that  depends  upon  its  technique 
only  for  the  merit  that  it  may  have : work 
generally  small  in  character,  such  as  statuettes 
of  light  and  graceful  fancy,  of  which  the  lovely 
Tanagra  terra-cottas  may  be  cited  as  good 
examples,  which  can  be  turned  lovingly  about, 
between  finger  and  thumb,  and  the  varying 
play  of  light  enjoyed  on  their  finely  modelled 
surfaces.  But  this  is  a class  of  work  that 
appeals  really  to  the  artist  himself,  rather 
than  to  the  general  public,  for  to  understand 
and  fully  to  enjoy  the  technique,  more  know- 
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ledge  is  required  than  it  is  possible  for 
the  general  public  to  possess  ; and  no  excel- 
lence of  workmanship  alone  will  ever  make  a 
popular  art. 

But  this  delightful  class  of  work  need  not 
detain  us  here,  for  beautiful  as  it  is,  it  cannot 
seriously  be  considered  as  representative  of 
the  art  of  sculpture.  “ C’est  magnifique,” 
perhaps,  “ mais  ce  n’est  pas  la  guerre.” 
Moreover,  this  aspect  of  art  has  dangerous 
pitfalls  all  round  it,  and  the  articles  produced 
may  easily  become  mere  bric-a-brac , and 
serve  only  to  “ count  for  garniture  and  house- 
hold stuff,”  as  Browning  puts  it. 

I am  confirmed  in  the  higher  view  that  I am 
taking  of  the  decorative  side  of  the  art,  and 
justified  in  looking  at  it  thus  seriously,  by 
Professor  Ruskin,  who  says,  (in  his  “ Aratra 
Pentelici,”)  that  “ the  energy  of  growth  in  any 
people  may  be  almost  directly  measured  by 
their  passion  for  imitative  art,  namely,  for 
sculpture  or  for  the  drama.”  With  this  idea 
before  him,  he  speaks  of  the  decoration 
of  a building — the  Duomo  of  Pisa — as  con- 
taining “ the  germ  of  a school  of  sculpture, 
which  was  to  maintain,  through  a subsequent 
period  of  400  years,  the  greatest  power  yet 
reached  by  the  art  of  the  world  in  description 
of  form  and  expression  of  thought.” 

With  such  authority  before  me,  I may  be 
allowed  to  claim  the  utmost  importance  for 
decorative  sculpture  ; and  it  is  this  view 
of  the  applied  art  that  I wish  to  keep  before 
you,  and  about  which  I should  like  to  say  a 
few  more  words,  before  submitting  some  ex- 
amples from  works  of  the  past. 

To  deserve  this  measure  of  importance, 
decorative  sculpture  should  first  be  in  touch 
with  the  nation’s  demands,  that  the  people 
may  find  illustrated  on  the  walls  of,  and  within 
their  public  buildings,  in  a language  that  all 
can  read  the  stirring  events  of  their  time,  the 
glorious  deeds  of  their  heroes,  the  history  or 
legends  associated  with  the  growth  of  their 
cities,  and  thus  that  thoughts  and  sentiments 
may  be  roused  within  them  at  the  sight  of 
these  buildings,  in  accordance  with  the  object 
for  which  the  building  is  erected,  be  it  a halt 
of  justice,  a municipal  building,  houses  of 
parliament,  or  a cathedral. 

This  is  not  a question  for  the  sculptor  alone  ; 
indeed,  he  can  do  little  until  the  demand  is 
made  by  the  nation ; and,  no  more  than  the 
architect  can  he  produce  the  work  if  not 
commissioned.  But  the  whole  nation  must 
be  with  him,  first,  in  feeling  the  need  for 
such  true  decoration,  thus  creating  the  de- 


5H 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[April  8,  1892. 


mand  for  it,  and  then  by  affording  a healthy 
stimulus  to  the  artist  by  wise  appreciation. 

It  is  significant  that  Goethe,  in  his  appeal  to 
German  sculptors,  where  he  is  at  pains  to 
suggest  subjects  for  their  skill,  assumes,  as  a 
matter  of  course,  that  they  must  be  such  as 
would  appeal  to  the  nation  as  a whole.  Writing 
in  1817,  the  chief  subject  in  his  mind  is  neces- 
sarily war  and  its  consequences,  the  victor  and 
the  vanquished,  and  he  alludes  to  the  great 
difficulty  the  modern  sculptor  has,  over  his 
ancient  brethren  in  Greece,  in  the  matter  of 
-costume.  This  no  doubt  is  true,  but  it  is  a 
difficulty  that  can  be  overcome.  Happily  for 
us,  there  are  other  and  more  important  subjects 
than  war  to  interest  and  rouse  us  now,  and  I 
only  take  Goethe’s  instance  to  show  the  guid- 
ing principle  underlying  his  choice  of  subject 
to  enforce  the  truth  of  it  home  to  us ; for, 
simple  as  it  is,  it  is  yet  wholly  forgotten  by  the 
public  at  large,  and  sculpture  can  not  be  said 
to  be  a means  of  national  expression  at  all  in 
this  country,  with  the  one  exception — through 
portraiture.  The  English  people  do  like  to 
have  statues  and  busts  of  their  great  men  ; but 
this  means  of  expression  Goethe  does  not  even 
allude  to,  and  neither  do  I consider  it  to  be 
one ; it  more  often  takes  its  place  with  other 
dismal  funeral  obsequies  that  are  arranged  on 
the  death  of  an  important  personage,  and  is  the 
easy  means  of  unloading  our  minds  of  duties  to 
the  memory  of  the  departed.  Certainly  it  is 
oftener  this,  than  an  interpretation  into  stone  of 
the  virtues  that  may  have  distinguished  him, 
or  the  good  deeds  done  by  him  in  some  noble 
cause.  The  individuality  of  a man  is,  I admit, 
worth  portraying,  but  even  this  is  not  achieved 
in  the  colossal  isolated  figures  of  which  we  are 
so  fond ; the  very  necessities  of  the  case,  the 
size  of  the  statue  required,  and  its  position, 
prevent  the  sculptor  from  giving  prominence  to 
the  individuality  of  a man,  that  could  be  given 
if  placed  in  a building,  or  in  a niche  nearer 
the  eye.  But  even  the  individuality  of  a 
man  is  not  the  most  important  fact  to 
accentuate  in  a memorial,  for  this  bears 
the  same  relation  to  the  bigger  forms  of 
sculpture  that  biography  bears  to  history; 
at  the  best  it  belongs  to  the  smaller  rather 
than  to  the  larger  assortment  of  facts.  The 
Parthenon  pediments — one  illustrating,  by  a 
mythological  idea,  the  importance  of  Athens 
as  an  inland  rather  than  a seaboard  city,  and 
the  other,  the  birth  of  its  patron  goddess  ; or, 
again,  the  tomb  of  Pope  Julius  II.,  by  Michael 
Angelo,  with  its  attendant  figure  of  Moses — 
have  a deeper  significance  in  them  than 


would  have  been  apparent  if  Pericles  and  his 
counsellors  had  been  depicted  on  the  former, 
and  the  Pope  and  his  cardinals  on  the  latter. 

But,  although  this  may  be  the  higher  view 
of  art,  it  would  yet  be  a great  step  gained  if 
we  could  possibly  bring  this  national  craving 
for  the  effigies  of  our  great  men,  which,  un- 
doubtedly is  laudable  enough  in  itself,  within 
the  fold  of  decoration  ; and,  by  linking  it 
to  architecture,  to  give  the  figures  meaning 
where  they  now  have  so  little,  detached  and 
isolated  as  they  at  present  stand. 

No  doubt  the  chief  obstacle  in  the  way 
would  be,  the  great  desire  that  people  have  to 
give  sufficient  importance  to  this  class  of 
work  ; the  only  form  of  sculpture,  as  I said 
before,  that  seems  to  have  a permanent  hold 
on  the  nation.  As  important,  I suppose  it 
would  not  be,  if  incorporated  in  some  scheme 
of  decoration,  but  it  would  be  receiving  only 
similar  treatment  to  a picture-portrait,  which 
is  rarely  placed  on  an  easel  in  the  centre  of  a 
room,  but  within  a frame  and  hung  on  the 
walls.  Some  of  this  importance  therefore  might 
be  sacrificed  to  the  general  fitness  of  things, 
and  the  aesthetic  perception  of  what  is  really 
the  most  beautiful.  The  question  of  modern 
costume  is  one  that,  I think,  should  alone 
condemn  our  custom  of  placing  huge  portrait 
statues  in  our  squares  and  open  spaces.  It  is 
impossible  to  make  a standingfigure  so  dressed, 
interesting  from  all  points  of  view,  the  back  must 
be  shapeless,  even  if  the  front  is  tolerable ; a 
back  view  of  a frock  coat  is  a terrible  object, 
especially  when  placed  on  the  top  of  trousered 
legs.  Ridicule  is  cast  upon  the  unfortunate 
sculptor,  when  really  the  blame  should  rest  on 
the  people  for  ordering  these  huge  effigies,  and 
placing  them  where  they  stand.  An  equestrian 
statue  is  a very  different  matter,  for  the  lines 
of  a fine  horse  can  be  enjoyed  at  any  angle, 
even  if  the  rider,  on  account  of  his  costume, 
should  not  be  so  interesting  in  himself,  though 
in  this  particular  he  is  not  at  such  a disad- 
vantage as  his  standing  confrere , for  the 
sharper  lines  of  his  position  allow  more  play 
for  folds,  and  for  the  costume  generally  to 
express  the  form  beneath.  We  cannot  expect 
to  find  as  picturesque  a hero  as  a Colleoni,  but 
Marochetti’ s Cceur-de-Lion  and  F oley  ’ s Outram 
show  us  how  isolated  works  of  this  character 
can  be  placed,  and  can  be  enjoyed  quite  apart 
from  their  surroundings,  though  Marochetti’s 
figure  certainly  owes  something  of  the  happy 
effect  produced  to  the  fine  background  afforded 
by  the  Houses  of  Parliament ; even  as  the 
statue  of  James  II.  by  Grinling  Gibbons  does 
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to  its  position  in  the  small  square  behind 
Whitehall.  No  doubt  in  all  matters  of  reform, 
it  is  well  in  the  first  place  to  find  out  and 
acknowledge  the  ruling  tendency  of  a nation’s 
characteristics,  and  certainly  ours  in  reference 
to  sculpture  is  to  give  importance  to  Iconic 
forms  over  that  of  others.  Thus,  what  I wish 
is,  to  take  advantage  of  this  tendency,  and  so 
erect  our  memorials  that  they  may  not  only  do 
honour  to  our  heroes,  but  also  be  monuments 
in  harmony  with  our  fine  public  buildings  ; and 
let  the  buildings  of  the  future  themselves  be 
planned  with  a view  to  them. 

I may  be  allowed  to  point  out  that  the  outer 
niches  of  St.  Paul’s  Cathedral  are  still  empty, 
and  it  would  not  be  the  first  time  in  our  history 
that  niches  of  our  important  cathedrals  have 
been  filled  with  kings  and  statesmen — civil 
heroes  as  well  as  church  dignitaries.  Take, 
for  instance,  Wells  Cathedral,  where  are  placed 
kings,  knights  and  ladies,  amongst  the  various 
bishops  and  other  ecclesiastics  ; a sign,  says 
Liibke,  of  “ our  early  political  consciousness 
and  historical  feeling.”  It  would  thus  be  in 
harmony  with  our  own  traditions  if  we  dedi- 
cated these  niches  in  St.  Paul’s  to  men  who 
have  left  their  mark  on  their  age,  and  whose 
memory  the  age  is  desirous  of  preserving. 

It  would  be  pardonable  in  me,  perhaps,  if  I 
looked  a little  ahead  to  see,  in  the  now 
rapidly  developing  recognition  of  the  worth  of 
women  in  public  affairs,  another  source  of 
difficulty  to  the  future  sculptors,  if  their  only 
chance  for  distinction  lies,  as  it  does  now,  in 
portrait  statues  in  isolated  positions  in  the 
open  ; for  women  will  demand  statues  too  ; and 
difficult  as  it  now  is  to  make  a male  standing 
statue  in  modern  costume  suggestive  of  the 
figure  beneath  the  garb,  still  greater  will 
the  difficulty  become,  when  dealing  with  the 
fashionable  dress  of  the  other  sex. 

Let  us,  for  all  reasons  then,  be  prepared 
for  the  erection  of  the  coming  memorials,  by 
having  homes  made  for  them  in  buildings  that 
are  now  being  constructed,  so  that  architect 
and  sculptor  may  combine  together  and  work 
out,  each  in  their  several  ways,  one  common 
idea.  To  do  this  would  be  to  return  to  our 
best  traditions  ; it  would  emphasise  the  object 
of  a building,  and  by  accentuating  the  past 
deeds  of  great  men  in  the  scene  of  their 
labours,  serve  as  a stimulus  to  coming 
generations. 

With  this  simple  principle  in  our  minds,  we 
shall  be  better  able  to  understand  how  it  is 
that  the  sculpture  of  the  end  of  the  last 
century,  and  the  beginning  of  this,  has  so 
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little  of  permanent  value  or  interest  to  us, 
although  the  sculptors  were,  individually,  often 
men  of  great  ability  ; one  or  two,  indeed,  such 
as  Roubiliac,  of  exceptional  ability.  One  feels 
that  the  works  of  men  like  Bacon,  Banks, 
Wilson,  Gibson,  and  others  is  misplaced,  or, 
rather,  as  if  they  were  not  intended  for  any 
particular  place  at  all,  but  were  executed  for 
a museum,  and  for  any  odd  corner  where  there 
was  room.  They  do  not  touch  us  as  they 
should,  in  spite  of,  as  in  those  by  Roubiliac, 
their  great  merit  in  execution.  But  not  only 
are  they  not  decorative  in  treatment,  they  are 
not  representative  of  the  leading  thoughts  of 
that  age.  I suppose  the  two  leading  ideas  of 
that  time  were  the  establishment  of  our  Colo- 
nies and  the  abolition  of  slavery.  Yet  neither 
of  these  great  subjects  inspired  our  sculptors 
then  ; at  least,  I can  think  of  no  important 
work  that  would  typify  them.  When  not 
engaged  upon  portrait  statues,  their  skill  was 
exercised  in  creating  a Venus,  a Diana,  or  a 
Cupid,  which,  at  the  most,  could  only  rank 
as  conventional  classical  imitations,  not 
especially  beautiful  in  themselves,  and  possess- 
ing for  a future  age  none  of  that  archaeological 
interest  that  work,  true  to  the  thoughts  and 
aspirations  of  its  own  time,  must  always  have. 

The  chief  exponent  of  this  conventional  art 
was  John  Gibson  : to  me  there  is  a special  sad- 
ness  in  looking  back  on  his  life  and  works.  We 
are  conscious  now  of  the  weakness  of  his  work  j 
but,  even  in  my  student  days,  most  art  lovers 
that  I came  across  esteemed  him  as  the  finest 
sculptor  of  the  day.  It  is  not  that  fashion  has 
shifted  from  classical  standards  to  the  freer 
development  of  the  Renaissance — lovers  of  art 
will  always  love  the  best  Greek  sculpture — but 
it  is  the  want  of  aim  in  his  work,  and  their 
isolation  from  the  thoughts  of  the  time,  that 
has  brought  this  neglect.  There  is  a warning 
note  to  sculptors  in  the  words  of  his  will,  by 
which  he  bequeathed  his  casts  to  the  nation  : — 
“ Yes,  I do  feel,”  he  wrote,  “ that  the  collec- 
tion of  my  models,  seen  together,  would  be  of 
use  to  the  young  sculptors  as  to  style.”  Now, 
not  a soul  but  the  very  curious  goes  near 
them  ; and  the  works  represent  a splendid 
gallery  of  an  art  that  is  dead,  because  created 
apart  and  away  from  the  needs  of  the  time 
and  the  sympathies  of  the  nation. 

Flaxman’s  work  was  a glorious  exception  to 
this  conventional  art,  and  redeems  this  period 
from  the  wholesale  condemnation  that  would 
otherwise  be  justly  meted  out  to  it.  His  reliefs 
are  especially  decorative,  and  when  placed 
effectively,  as  I have  seen  them,  they  have 
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great  power  in  accentuating  the  purpose  of  a 
building.  Those  that  I refer  to  are  panels  from 
the  Lord’s  Prayer  series,  and  are  let  into  the 
wall  at  the  east  end  of  a church,  alone  occupy- 
ing the  space,  where  they  serve  as  true 
sermons  in  stone,  without  need  of  comment  or 
words  of  any  kind.  Such  I maintain  to  be  in- 
stances of  true  religious  decorative  art.  The 
inevitable  result  of  detaching  sculpture  from 
architecture,  and  looking  upon  the  art  as  inde- 
pendent of  other  arts,  and  capable  of  stirring 
sentiment  alone  and  unattached,  is  this  harp- 
ing back  on  the  old  masters,  and  following  in 
grooves  dug  out  by  them,  working,  that  is  to 
say,  according  to  theories,  rather  than  up  to 
required  needs. 

Theories  must  always  be  cramping  and 
dangerous  if  meant  as  a guide  to  future  pro- 
duction. In  sculpture  it  has  proved  itself  to  be 
especially  so,  because  the  art  has  been  such  a 
happy  hunting  ground  for  the  critic  and  conois- 
seur.  Theories  are  only  interesting  as  gather- 
ing up  and  focussing  what  has  been  done,  but 
not  at  all  in  deciding  upon  the  form  future 
work  shall  take.  Of  all  theories,  that  based  on 
the  search  for  beauty  is  perhaps  the  most 
destructive  of  all  original  talent,  and  yet  it  is 
the  one  most  frequently  set  up.  Even  Goethe, 
with  his  width  of  view  and  knowledge  of  the 
many  sidedness  of  life,  when  commenting  on 
Lessing’s  Laocoon,  says,  “ The  former  (that  is 
sculpture)  had  to  confine  itself  within  the  limits 
of  the  beautiful,”  and  again,  “ Sculpture 
labours  for  external  sense,  which  is  satisfied 
only  by  means  of  the  beautiful.”  An  artist,  it 
seems  to  me,  who  is  seeking  for  beauty,  is  as  a 
man  seeking  for  happiness,  as  the  one  aim  in 
life ; a desirable  end  to  attain,  but  never 
attained  by  directly  planning  or  searching  for 
it.  And  it  is  the  same  with  the  attainment  of 
beauty  in  sculpture ; the  end  is  only  reached 
by  having  some  more  definite  and  tangible 
object  in  view,  while  the  mere  search  for 
beauty  only  leads  to  imitation  and  trite  con- 
ventionality. But  let  the  immediate  purpose 
of  our  work  be  the  desire  simply  to  tell  a story 
and  adapt  it  to  the  place  that  the  work  is  to 
fill ; then,  in  this  happy  filling  up  of  space,  the 
element  of  beauty  will  possibly  be  there  without 
our  striving  especially  for  it ; at  any  rate  the 
work  will  be  stamped  with  our  own  individuality, 
and  thg-t  is  an  element  always  of  interest. 

Not  only  is  if  pernicious  to  the  originality  of 
the  worker  himself  to  be  perpetually  seeking 
only  for  the  beautiful,  but  it  deprives  the  work  of 
an  element,  the  value  of  which,  it  is  true,  is  more 
appreciated  by  future  races  than  at  the  time  of 


execution.  I refer  to  what  I have  already 
alluded  to  as  the  archaeological  side  of  art. 
How  much  have  we  not  learnt  of  previous 
inhabitants  of  the  world  simply  by  the  know- 
ledge gleaned  from  their  decorative  sculpture  1 
Besides  well-known  instances,  such  as  the. 
Egyptian  reliefs,  which  give  us  the  whole 
range  of  the  nation’s  pursuits,  take  the 
case  of  the  early  and  little-known  race  of 
the  Hittites.  What  is  known  of  their  pre- 
vious history  and  the  knowledge  of  their 
far  spreading  dominion  have  been  derived, 
chiefly  from  the  study  of  their  sculptural 
reliefs.  The  presence  of  the  mural  crown  and 
the  double-headed  eagle,  in  association  with, 
a certain  ever-recurring  decorative  pattern, 
and  the  top-heeled  boot,  the  high  peaked 
turban,  the  short  high  girded  sword,  &c., 
these  and  other  features  all  point,  when  found 
on  slabs  scattered  over  Asia  Minor  and  else- 
where, to  the  presence  of  that  early  race. 
Again,  much  remains  yet  to  learn  concerning 
the  Mexicans,  when  the  curious  hieroglyphics, 
of  their  huge  monoliths  have  been  deciphered. 

It  is  certain  that  this  interest  at  least  will  be 
wanting  to  future  antiquaries,  if  it  is  found 
that  our  works  refer  to  a mythology  foreign  to 
our  country,  to  heroes  and  gods  not  believed 
in  by  our  race,  and  merely  copied  because  they 
were  nude.  “ What’s  Hecuba  to  him,  or 
he  to  Hecuba,”  may  well  then  be  their  cry. 
If  we  cannot  invest  our  works  with  any 
lofty  ideas,  we  can  at  least  be  true  to  the 
conditions  of  the  time  ; and  this  we  should 
much  more  readily  be,  if  sculpture  were  the 
result  of  a demand  from  the  public  instead 
of  what  it  so  often  is — the  outcome  of  a chance 
action  seen  by  the  sculptor  in  a model  in 
his  studio,  to  which  work  he  afterwards 
appends  some  learned  Greek  name. 

While  speaking  of  the  danger  of  disconnect- 
ing sculpture  from  architecture,  I should  like  to- 
refer  to  two  tendencies  of  the  present  day. 
One  affects  the  art  itself,  and  is,  it  appears  to- 
me, as  pernicious  to  its  free  development, 
as  the  old-fashioned  desire  to  produce  only- 
something  beautiful,  and  that  is  the  influence 
upon  sculpture  of  the  sister  art  of  painting, 
which  necessarily  follows  from  the  importance 
given  to  the  yearly  exhibitions,  especially  at 
the  Royal  Academy,  in  which  the  preponder- 
ence  of  painters  to  sculptors  is  as  nine  to  one. 
Truthfully  modelled  surfaces  and  the  literal 
rendering  of  nature  naturally  have  more 
weight  with  a painter  than  with  a sculptor, 
for,  in  painting,  imitation  of  nature  cannot 
be  carried  to  too  great  an  excess,  and  the 
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most  thoroughly  realistic  work  will  still  bear 
the  impress  of  art  on  its  canvas  ; but  it 
is  not  so  with  sculpture,  for  a plaster 
cast  from  life  will  give  the  exact  imitation 
without  any  art  at  all.  The  result  of  this 
painter-influence  leads  often  to  the  neglect 
of  design,  composition,  and  all  thought  of 
suitability  to  any  given  place.  The  other  evil 
to  which  sculpture  is  always  liable,  if  dis- 
connected with  architecture,  is  to  become  the 
property  of  the  few,  instead  of  belonging  to 
the  nation  as  a whole. 

In  treating  of  the  art  from  a decorative 
point  of  view,  I have  purposely  kept  my  mind 
on  the  architectural  side  of  sculpture,  as 
the  most  important  form  of  decoration,  but 
I would  wish  it  understood  that  I apply  the 
term  decorative  sculpture  to  the  covering  of  any 
surface  that  needs  decoration,  be  it  what  it 
may,  from  the  walls  of  palaces  and  municipal 
buildings,  to  fire-dogs,  knockers,  clocks, 
lamps,  mantel  - pieces,  jewellery,  &c.  Of 
course  these  latter  can  never  attain  to  the  im- 
portance of  architectural  sculpture,  for  the 
reason  above  mentioned,  that  they  must,  for 
the  most  part,  belong  to  the  individual  and  not 
to  the  nation,  but  otherwise  they  merit  as 
much  thought  and  care  as  surfaces  that  are 
more  pretentious.  In  this  paper,  I cannot  do 
more  than  allude  to  them,  but  the  mere  men- 
tion of  the  above  list  shows  the  enormous  field 
open  to  the  sculptor,  and  the  very  wide  range 
of  his  art  as  a decorative  one.  Neither  do  I 
think  it  necessary  to  draw  any  fine  line  be- 
tween useful  and  purely  ornamental  articles. 
The  aesthetic  enjoyment  of  a fine  knocker  is,  it 
is  true,  not  in  rapping  with  it,  but  the  excellence 
of  the  artistic  design  and  execution  need  not 
interfere  with  it  as  a useful  article.  I have 
often  wondered,  by-the-way,  who  buys  those 
marvellously  carved  meerschaum  pipes  that 
one  sees  exposed  in  tobacconists’  windows,  and 
stillmore,  who  smokes  them.  This  isoneofthose 
instances,  I think,  when  we  may  exclaim  with 
the  poet  that  “ Beauty  unadorned  is  adorn’d 
the  most.”  I must  confess  I can  give  no 
reason,  save  as  Shylock  puts  it,  “a  lodged 
hate  and  a certain  loathing”  I have  to  the 
“adorned”  article  in  question. 

The  difficulty  that  arises  with  regard  to 
making  jewellery  really  artistic  and  worth 
the  sculptor’s  attention,  is  caused  mainly  by 
the  fiend  fashion ; for  it  is  impossible  to 
justify  fine  work  on  an  article  that  is  decreed 
to  be  out  of  date  a few  months  after  it  is  made. 
The  round  brooch  has  to  give  way  to  the  long, 
the  broad  bracelet  to  the  fine  and  thin,  quite 
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independent  of  the  workmanship  and  beauty 
that  one  or  the  other  may  possess.  Yet  great 
painters  and  sculptors  in  the  past  learnt  their 
craft,  and  gained  most  of  their  valuable 
experience,  in  the  goldsmiths’  workshops ; 
and  our  artists  might  do  so  again,  if  this  para- 
lysing influence  were  once  removed. 

I will  now  place  before  you  some  illustrations 
of  the  subject  I have  dwelt  upon,  begging  you 
to  remember  that,  as  I have  not  put  myself 
forward  as  one  stating  any  new  thing,  neither 
must  you  expect  to  find  amongst  the  lantern 
slides  many  that  are  not  familiar  to  you.  My 
object  in  showing  them  is  that  we  may  look 
upon  our  old  friends  in  their  right  light, 
and  class  them  under  their  right  name — as 
decorative  sculpture  — thus  in  imagination 
bringing  them  out  of  the  museums,  and 
placing  them  back  in  the  positions  they 
formerly  occupied  on  buildings,  or  in  some 
way  intimately  associated  with  architecture. 

Slide  1 and  the  following  one  are  taken 
from  part  of  a panel  cut  on  the  walls  of  the 
king’s  palace  at  Nineveh,  and  they  require  no 
explanation  from  me  for  introducing  them  as 
works  of  high-class  decorative  order.  These 
alabaster  reliefs  decorated  the  inside  of  the 
apartments,  and  in  this  fact  lies  the  explana- 
tion of  the  treatment  of  the  relief ; for  the 
desired  effect  is  attained  with  the  least  dis- 
turbance to  the  general  evenness  of  the  wall ; 
there  are  no  strong  contrasts  of  light  and 
shade  (for  no  parts  project  much  over  others) 
as  would  have  been  permissible  if  the  works 
had  been  intended  for  out  of  doors,  and  the 
spectator  could  have  stood  some  way  back  to 
enjoy  them. 

It  cannot  be  too  strongly  insisted  upon  that 
all  treatment  of  relief  is  but  a means  to  render 
nature  nature-like  under  given  conditions;  the 
resemblance  to  nature  being  always  the  ulti- 
mate test  of  the  work.  So  this  flat  relief  was 
not  intended  to  look  flat,  but  the  depth  was 
chosen  by  the  sculptor,  as  the  condition  en- 
forced upon  him  by  the  circumstances,  his 
chief  aim  being  to  render,  as  truly  as  he  could, 
these  battle  and  hunting  scenes  so  dear  to  the 
Assyrians. 

One  of  the  interesting  features  of  Assyrian 
sculpture  is  the  wonderful  facility  with  which 
the  sculptors  portrayed  animals  : lions,  buffa- 
loes, wild  horses,  mules,  gazelles,  and  stags  : 
though  lions  are  the  true  heroes  of  Assyrian  art. 
These  animals  are  drawn  with  a vigour  and 
naturalness  that  have  never  been  surpassed, 
and  the  bold,  even  realistic  manner  in  which 
they  are  conceived,  compares  favourably  with 
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the  best  work  of  any  time.  To  us  the  odd  thing 
is  that,  when  dealing  with  man,  their  sculpture 
is  so  vastly  inferior ; a constrained  conven- 
tionality is  always  apparent,  in  strong  contrast 
to  these  carefully  - studied  animals.  This 
peculiarity  has  been  explained  by  reference  to 
the  political  despotism  under  which  the  people 
lived,  which  made  it  imperative  to  the  sculptor 
to  forego  the  study  of  the  individual  for  fear  of 
interfering  with  the  importance  of  the  king. 
Thus,  curbed  in  the  representation  of  man,  the 
artistic  taste  of  the  people — due,  it  should  be 
stated,  to  Babylonian  influence — found  perfect 
expression  in  another  direction. 

Slide  3.  This  figure,  and  the  three  below  from 
the  Parthenon,  formed  part  of  the  eastern  pedi- 
ment of  that  building.  The  figure  of  Theseus, 
or,  as  it  is  now  thought  to  be,  the  Mountain 
God,  symbolising  Olympus,  was  placed  at  the 
extreme  end,  and  is  thus  the  least  important 
of  the  whole  series  in  the  pediment. 

It  is  a wonderful  triumph  for  decorative 
art  that  this  figure,  destined  for  compara- 
tively an  insignificant  position,  should  hold, 
as  it  does,  undisputed  pre-eminence  amongst 
the  nude  figures  that  have  come  down  to  us, 
even  as  the  accompanying  “ Fates  ” hold  sway 
amongst  draped  figures.  The  difference  of 
scale  is,  of  course,  purely  accidental. 

With  the  Greeks,  one  sees  that  the  human 
figure,  unlike  Assyrian  art,  was  paramount ; 
but  tradition  nevertheless  was  responsible  for 
the  evident  uniformity  of  type  that  is  aimed  at. 
Individuality,  as  we  understand  the  word 
found  no  place  in  Grecian  art ; the  faces  of 
their  deities  were  handed  on  through  centuries, 
improved  and  made  more  human  with  each 
succeeding  age,  but  they  can  be  traced  back 
to  the  scraped  wooden  images  of  the  7th  and 
6th  centuries  B.c.  These  gods  were  local,  and 
were  as  present  to  the  Greeks,  as  the  Madonna 
and  saints  were  to  the  people  living  in  the 
13th  century  of  our  era. 

The  subject  of  the  whole  pediment,  of 
which  these  figures  formed  part,  was  the 
“Birth  of  Athena  from  the  head  of  Zeus,”  a 
favourite  subject  of  Athenian  art. 

Slide  4.  This  illustration  is  from  perhaps  the 
finest  metope  of  the  same  building,  and  will 
be  equally  familiar  to  you  all.  Here,  again, 
a dominant  idea  pervades  the  whole  series, 
that  of  an  allegorical  representation  of  the 
earliest  conflict  between  civilisation  and  brute 
barbarism,  symbolised  by  the  contest  be- 
tween the  Lapithase  and  the  Centaurs.  This 
panel  forms  an  admirable  answer  to  the  state- 
ment sometimes  made,  that  the  Greeks  did  not 


depict  strong  action  : one  of  a crop  of  errors 
that  has  grown  out  of  an  imitation  of  the 
antique,  without  its  life  and  traditions. 

Slide  5.  This  and  the  following  I have 
selected  from  the  famous  Panathenaic  frieze,  to 
illustrate  the  happy  way  in  which  a realistic 
subject  may  be  treated  from  a decorative  point 
of  view,  and  with  due  regard  to  the  peculiar 
position  of  the  frieze  and  the  reflected  light, 
upon  which  it  was  solely  dependent  for  its 
effect.  The  subject  is  the  “ Delivery  of  the 
Peplos,”  a robe  made  by  certain  Athenian 
maidens,  and  at  stated  times  placed  on  the 
old  statue  of  Athena  Polias  in  the  Erectheum. 
In  this  procession  all  classes  of  the  Athenian 
people  took  part,  headed  by  their  magistrates 
and  other  leaders. 

Slide  6.  It  is  interesting  to  note  the  differ- 
ence made  between  the  conception  of  gods  and 
men.  Here  we  have  Hermes,  Poseidon, 
Demeter,  and  Hephaistos,  their  greater  size 
(allowed  for  by  their  sitting  posture)  and  the 
absence  of  marked  costume,  alone  apparently 
distinguishing  them  from  the  riders.  The 
story  is  thus  made  manifest,  but  the  whole 
brought  together  by  treatment ; and  we  are 
enabled  to  see  in  the  metopes  an  allegorical 
representation  of  a myth,  and  in  this  frieze  a 
realistic  rendering  of  a historic  fact,  both 
treated  as  to  be  part  of  the  decoration  of  the 
same  building. 

We  have  copied  the  relief,  or  the  same 
kind  of  relief,  on  two  of  our  buildings — the 
Athenaeum  Club,  and  the  gate  at  Hyde-park- 
corner,  leading  into  the  park — quite  ignoring 
the  conditions  that  compelled  the  Greeks  to 
choose  this  flat  treatment.  Placed  high  and 
exposed  to  the  full  light  of  day,  as  they  are 
with  us,  there  was  absolutely  no  necessity  for 
this  kind  of  relief,  and  the  result  is  a mere 
piece  of  tracery. 

Slide  7.  I am  introducing  this  and  the  follow- 
ing panels  to  show  the  peculiar  archaeological 
interest  that  sometimes  attaches  to  decora- 
tive sculpture.  They  are  Indian  works,  but 
their  style  of  execution,  so  thoroughly  different 
from  ordinary  Indian  work,  show,  in  a marked 
degree,  Grecian  influence,  the  inspiring  source 
of  which  dates  back  to  the  Greek  invasion  of 
India,  that  we  know  took  place  under  Alex- 
ander the  Great.  The  art  of  India  is  of  much 
more  recent  date  than  was  once  supposed,  and 
the  first  knowledge  we  have  of  Indian  sculpture 
is  after  this  Alexandrian  invasion  — about 
325  B.c.  This  one  is  taken  from  a monument 
at  Gaudara,  in  the  Punjab,  executed  about  the 
first  century  of  our  era,  representing  the  death 
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of  Buddha.  The  scene  is  depicted  between 
two  pilasters  with  Corinthian  capitals,  so 
especially  Greek  is  the  character;  it  is  for 
this  reason  I am  introducing  it  to  you.  When 
we  think  of  the  abnormal  rather  than  the 
normal  characteristics  of  Indian  sculpture  as 
a rule,  and  its  delineation  of  the  human  figure 
as  a body  with  seven  arms,  three  heads,  &c., 
the  difference  between  it  and  these  panels  will 
be  clearly  marked.  The  small  panel  above  is 
worthy  of  notice  for  the  lively  little  Cupid  at 
the  right  hand  corner,  which  is  characteristic, 
we  should  have  thought,  by  its  abandon,  rather 
of  the  Renaissance  than  Greek  decoration. 

Slide  8.  This  illustration  also  shows  the 
Graeco-Roman  style  of  ornament ; the  gar- 
lands and  wreaths,  resembling  those  on  the  en- 
tablatures of  the  Temple  of  Vesta,  in  Tivoli, 
which  was  erected  B.c.  70. 

Slide  9.  The  next  representation  shows  some 
walls  with  battlements,  and  a doorway  with 
jambs,  such  as  were  used  in  Etruscan  doors 
(b.c.  400  or  500).  This  story  is  thoroughly 
Indian,  depicting  some  legend  of  Buddha. 

Slide  10.  From  a historical  point  of  view,  it 
would  be  ridiculous  to  bring  this  work  before 
you,  following  so  immediately  on  the  last,  thus 
jumping  from  the  1st  century  to  the  13th.  But 
I am  merely  introducing  a few  isolated  ex- 
amples of  fine  periods  of  art,  to  show  how 
decorative  sculpture  can  be  applied  to  noble 
uses,  and  that  it  was  as  decoration  that  the 
chief  sculpture  of  the  past  had  been  employed. 
This  panel  is  from  Rheims  Cathedral,  and 
illustrates,  as  well  as  any  I know,  the  charm 
of  the  Gothic  order.  There  is  something 
•especially  beautiful  in  the  slender  and  delicate 
proportions  of  the  figure.  Looking  at  this 
illustration,  we  can  understand  the  writer 
when  he  says  that,  in  the  13th  century  art, 
more  of  the  good  than  the  evil  of  the  world 
was  depicted,  more  of  its  beauty  than  its 
ugliness.  We  see  now,  too,  the  tendency  in 
Gothic  art  to  the  vertical,  instead  of  the 
horizontal  lines,  characteristic  of  Greek  work. 

Slidn  11.  This  figure  is  from  the  Chapter- 
house  of  Westminster,  and  represents  the  An- 
nunciation. It  has  the  same  slender  proportions 
as  the  preceding  ones.  Gothic  sculpture  is  more 
dependent  upon  its  surrounding  architecture 
than  is  the  Greek,  and  its  effect  is  marred  to  a 
greater  degree  when  seen  away  from  it,  as  is 
the  case  here,  where  the  figure  has  been  photo- 
graphed in  a museum. 

Slide  12.  This  lovely  illustration  is  from  a 
glazed  terra-cotta  by  Luca  della  Robbia.  I have 
not  been  able  definitely  to  locate  it,  but  it  is 


probably  from  some  church  in  Florence. 
The  treatment  is  charmingly  tender  and 
natural,  and  the  simplicity  of  the  composition 
enhances  its  beauty.  It  is  interesting  to  see 
in  this  frequent  adoption  of  the  subject  of  the 
Madonna  and  Child,  the  chivalry  of  the 
mediaeval  world  asserting  itself ; “ the  chivalric, 
mystic  love  of  the  Middle  Ages.” 

I wish  especially  to  refer  to  this  work,  as 
typical  of  Luca  della  Robbia,  for  I suppose  no 
sculptor  has  more  effectively  rendered  this 
beautiful  Madonna  worship  of  that  age.  As 
Liibke  puts  it,  “ he  appears  unwearied  and  in- 
exhaustible in  the  delineation  of  a calm  nature, 
brightened  by  loveliness  of  expression.” 

It  is  very  suggestive  to  compare  the 
Madonna  of  the  15th  century  with  the  Greek 
Venus,  both  typifying,  as  they  do,  the  national 
conception  of  divine  love ; one  is  youthful,  in 
the  full  perfection  of  form,  with  the  calm  con- 
tentment of  expression  of  one  who  is  perfect 
and  beautiful  in  herself,  and  for  herself  alone  ; 
the  other  suggests  maturity,  coupled  with  a fine- 
ness, rather  than  a fulness  of  form,  as  seen  also 
in  Donatello’s  Madonnas,  but  the  self-satisfied 
look  of  complacency  of  the  Greek  goddess  is 
replaced  by  the  sweet  sense  of  motherhood, 
with  its  entire  self-abnegation  and  self-efface- 
ment; for  the  woman’s  thought  is  centred  in 
her  child. 

Slide  13.  This  illustration  is  from  one  of  the 
twelve  spandrels,  also  by  the  same  sculptor, 
that  are  placed  to  each  arch  of  the  Foundling 
Hospital  in  Florence,  and  that  form  such 
beautiful  decoration  to  the  building.  Each 
little  figure  is  enveloped  in  swaddling  clothes, 
every  one  differing  from  the  other  in  position 
and  expression. 

14.  These  decorative  panels  are  well  known, 
and  need  no  comment  of  mine  to  lend  appre- 
ciation to  them.  Jean  Goujon  is  one  of  the 
first  sculptors,  whose  name  would  occur  to  us 
when  thinking  of  decorative  sculpture.  We 
see  here  how  he  adapted  the  figure  for  decora- 
tive purposes  to  fill  up  his  spaces  ; and  the 
masterly  treatment  and  skilful  arrangement  of 
light  and  shade,  afforded  by  the  contrast  of  the 
nude  and  drapery,  give  us  a sense  of  pleasure 
whenever  we  look  at  them.  The  originals, 
designed  for  the  Fontaine  des  Innocents,  are 
now  in  the  Louvre,  but  casts  of  them  may 
be  seen  at  the  South  Kensington  Museum. 

Slide  15.  This  illustration  carries  our  thoughts 
on  to  modern  times  ; for  Michael  Angelo  was 
essentially  a modern  sculptor,  who  attempted 
something  more  than  to  embody  the  purely 
emotional  character  of  the  Middle  Ages.  The 
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struggle  of  the  time — life,  with  its  inward  ex- 
periences and  sorrows  and  outward  unrest — 
are  well  exemplified  in  the  intensity  of  ex- 
pression and  violence  of  the  position  of  all  his 
figures.  He  was  not  one  who  himself  lived 
outside  the  storm  and  stress,  but  took  an  active 
part,  as  we  know,  in  the  political  life  of  the 
times. 

There  is  scarcely  one  of  his  works  that 
might  not  be  considered  decorative,  with  the 
exception  of  the  “ David, ” that  owed  its  ex- 
istence, as  we  know,  to  an  awkwardly  shaped 
block  of  marble. 

This  figure  called  “ Evening”  formed  part  of 
the  tomb  of  Lorenzo  de  Medici.  It  is  a splendid 
decorative  work,  though  it  is  difficult  to  under- 
stand it  by  the  title  given  ; it  is  rather,  like  the 
figure  of  Lorenzo  himself,  an  emanation  of  the 
great  sculptor’s  brain,  independent  of  par- 
ticular subject,  but  which,  with  its  companion 
figure  of  “Morning,”  appeals  to  us  by  its 
grandeur  and  dignity,  as  embodying  the  spirit 
of  restless  activity  and  deep  contemplation,  so 
essentially  characteristic  of  the  sculptor.  We 
see  the  wide  scope  that  there  is  for  decoration 
dependent  only  on  the  genius  of  the  artist,  and 
the  consequent  uselessness  of  rules  for  its 
guidance,  when  we  note  the  works  of  sculptors 
such  as  Michael  Angelo  and  Luca  della  Robbia. 
The  art  of  the  latter  is  based  upon  realism,  as 
seen  in  the  panel  from  the  Foundling  Hospital 
in  Florence  that  I showed  before,  where  the 
babies  are  all  wrapped  in  swaddling  clothes,  as 
could  be  seen  in  any  house  at  that  day,  while 
here  we  have  an  artist’s  powerful  ideal  concep- 
tion untrammelled  by  any  thought  of  costume. 

Slide  16.  From  sculpture  of  our  own  time,  I 
may  refer  to  that  of  Alfred  Stevens,  whose  work  is 
amongst  the  finest  we  have,  and  is  again  almost 
entirely  decorative.  This  plate  represents  one  of 
the  side  groups  of  his  masterpiece,  the  Welling- 
ton monument  in  St.  Paul’s.  To  those  who  have 
thoroughly  realised  that  sculpture  should,  for 
the  most  part,  be  connected  with  architecture, 
his  works  must  appeal  with  great  force.  The 
pity  is  that,  placed  where  this  fine  group  is, 
against  a window,  the  effect  of  it  is  quite  lost ; 
indeed,  to  enjoy  it  and  the  whole  monument, 
we  must  go  to  the  South  Kensington  Museum, 
the  home  of  the  decorative  arts,  where  success- 
ful attempts  are  now  made  to  show  the  art  in  its 
own  architectural  surroundings,  as  far  as  pos- 
sible. Seenfrom  the  other  side,  this  group  before 
us,  “ Truth  taking  the  tongue  out  of  Lying,”  is 
not  so  pleasing,  for  the  sight  of  a wrenched 
tongue  is  unpleasant,  and  the  close  imitation 
n stone  of  a poetic  thought  rather  revolting. 


On  the  other  side  of  the  monument,  the 
group  “Valour  and  Cowardice”  is  a more 
pleasing  subject,  and  simpler  in  thought, 
whilst  equally  fine  in  execution. 

Not  only  was  it  in  the  higher  fields  of 
decorative  sculpture  that  Alfred  Stevens  so 
well  succeeded,  but  in  the  minor  forms,  such 
as  for  mantels,  fireplaces,  grates,  &c.  He 
was  a perfect  master  in  the  management  of 
ornament ; nothing  in  sculpture  was  too  great 
or  too  little  for  him,  but  all  he  did  was  directed 
to  definite  ends. 

Slide  17.  There  are  two  or  three  more  illus- 
trations I should  like  to  show  you  before  I 
finish,  and  these  are  of  French  work.  The  first  is 
M.  Dubois’  group  of  “ Charity,”  that  occupies 
one  of  the  angles  of  the  monument  to  General 
Lamoriciere.  It  is  important  for  our  purpose, 
because  it  shows  the  possibility  of  going  to 
real  life  for  our  subjects  for  decorative  art. 
This  is  not  merely  an  abstract  idea  of  Charity, 
that  might  have  been  used  in  Graeco-Roman 
times,  or  even  at  the  Renaissance,  but  we  see 
that  the  figure,  by  her  face  and  dress,  is  taken 
from  a woman  of  this  time  and  the  nation,  to 
which  the  work  belongs  ; and  thus  would  speak 
as  directly  to  the  most  unlearned  now  as  an 
Aphrodite  or  Minerva  did  to  the  ancient 
Greeks.  It  will  be  seen  that  the  drapery,  as- 
well  as  che  type,  is  of  to-day,  as  the  stuff  used 
is  not  the  thin,  dinging  material  worn  by  the 
Greeks  in  their  hot  climate,  but  a thick, 
woollen  texture,  suitable  to  our  more  northern 
latitude. 

Slide  18.  This  figure  is  from  the  opposite 
of  the  same  monument,  and  represents  Know- 
Knowledge  or  Wisdom.  I show  it  because  it 
indicates  again  a departure  from  ancient 
ways,  as  it  is  a successful  attempt  to  depict 
age.  There  are  as  few  important  works  of  the 
ancients  representing  age  as  there  are  those 
representing  children.  They  restricted  their 
art  to  the  ripeness  of  mankind  or  the  fullness 
of  youth.  With  us  the  whole  gamut  of  age  is 
free  for  portrayal,  even  as  our  views  of  life,  its 
purposes  and  aims,  are  wider ; and  we  feel 
there  is  as  much  dignity  to  be  derived  from; 
the  one  as  abstract  beauty  from  the  other. 

Slide  19.  The  last  illustration  I shall  show 
you  is  by  M.  Dalou,  a sculptor  well  known  in 
this  country,  for  the  many  excellent  works  he 
executed  wffien  here,  and  the  impetus  he  gave 
to  the  art  generally.  This  is  from  a large 
bronze  panel,  placed  in  the  Chamber  of  Depu- 
ties in  Paris,  and  represents  the  Declaration 
at  Versailles  in  1789  by  the  Third  Estate  (after- 
wards the  National  Assembly)  that  henceforth 
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it,  and  not  the  king-,  would  represent  the 
nation: — “Go,  Monsieur,”  says  Mirabeau  to 
the  deputy  of  the  king,  “tell  those  who  sent 
you  that  we  are  here  by  the  will  of  the  people, 
and  that  nothing  but  the  force  of  bayonets 
shall  send  us  hence.”  Truly  a stirring  scene 
and  affording  a difficult  problem  to  solve  by  the 
decorative  artist.  But  what  better  decoration 
to  a Chamber  of  Deputies  could  there  be  than 
such  a subject  ! 

To  sum  up  the  few  ideas  I have  ventured  to 
express  : I maintain  first  of  all  that  sculpture 
must  in  the  main  be  decorative,  allied  chiefly 
to  architecture,  and  speaking  to  us  from  its 
walls. 

When  thus  linked  with  architecture  I would 
have  it  free  within  these  limits,  to  develop 
the  individuality  of  the  artist,  and  the  cha- 
racteristics of  the  time  ; I should  wish  it  to  be 
as  true  to  latter  day  life  as  possible,  and  thus 
be  in  touch  with  the  age.  If  the  artist  has 
imagination,  and  can  see  through  the  surface 
of  life  into  the  hidden  mystery  of  things,  let 
him  by  all  means  represent  it ; if  not,  let  him 
portray  life  as  he  sees  it,  and  we  will  hope  that 
the  necessities  of  the  conditions  under  which 
he  works,  that  is,  his  architectural  surround- 
ings, will  tone  down  any  too  strongly  de- 
veloped tendency  to  realism.  Why,  even  our 
foe,  the  frock-coated  gentleman,  might  not 
pose  amiss,  when  twisted  into  a miserere  or  a 
gargoyle  ! 

Such  are  the  few  thoughts  that  seem  to  me  to 
be  important  to  us  sculptors  at  the  present  day, 
and  their  importance  to  us  means  importance 
to  the  nation  at  large  ; for,  if  art  is  to  be  of 
any  use  at  all,  it  must  be  in  touch  with  the 
nation.  As  Mr.  Frederic  Harrison  has  lately 
said,  when  speaking  of  the  great  Gothic 
period  of  art,  and  the  memorials  it  has  left  to 
us,  “These  vast  temples  are  the  creation  of 
generations  of  men,  and  the  embodiment  of 
entire  epochs ; and  he  who  would  know  the 
Middle  Ages  should  study  in  detail  every 
carved  figure,  every  painted  window,  each 
canopy,  each  relief,  each  portal  in  Amiens  or 
Chartres,  Rheims,  Bourges,  Lincoln,  or  Salis- 
bury, and  he  will  find  revealed  to  him  more 
than  he  can  read  in  a thousand  books.” 

DISCUSSION. 

Mr.  Hugh  Stannus  said,  knowing  Mr.  Mullins’s 
admirable  little  Primer  on  sculpture,  he  had  expected 
to  hear  a very  interesting  and  instructive  paper,  and  he 
had  not  been  disappointed.  What  Mr.  Mullins  had  been 
pleading  for  throughout  seemed  to  be  the  necessity  that 


sculpture  should  have  that  connection  with  the 
monumental  forms  of  architecture  which  it  had  in 
the  beginning,  and  from  which  it  was  only  divorced 
by  passing  fashion.  There  were  two  other  points 
which  struck  him  as  being  important  in  the 
paper,  one  was  where  Mr.  Mullins  pleaded  that  all 
sculpture  should  tell  a story,  that  it  should  not  be 
merely  the  running  up  and  down  the  scale  of  form', 
but  that  there  should  be  Storiation  as  an  clement,  not 
merely  aesthetic  decoration.  He  believed  all  would 
agree  in  the  view — that  whatever  in  decorative  work 
appealed  not  only  to  the  sense  of  beauty  but  to  the  in- 
telligence of  man,  and  the  associations  of  the  past 
stored  in  his  memory-,  would  be  thereby  very  much  more 
worthy  of  attention  than  mere  egg-and-tonguc  or 
Roman  scroll  repetition.  Then,  secondly,  there  was  a 
point  of  still  greater  importance,  the  contemporaneous- 
ness of  sculpture.  Mr.  Ruskin  had  said,  in  words 
which  were  so  fine  that  he  hesitated  to  spoil  them  by 
quotation,  that  every  artist  who  had  powers  confided 
to  him  by  a beneficent  Providence,  was  responsible 
for  the  use  of  the  talent  to  his  own  day  and  genera- 
tion, to  represent  the  facts  of  his  own  day  in 
the  costume  of  his  own  day — not  to  seek  the  facts  in 
the  beginning  of  old  forgotten  mythologies  or  in  the 
toga  or  chlamys  of  classical  times — but  that  he  should 
seek  the  events  that  were  worth  rememberingof  hisown 
day,  the  deeds  of  heroism  that  were  done  every  week 
in  London,  in  England,  or  under  British  lule,  and 
should  clothe  the  figures  in  the  costume  of  the  time. 
This  was  a strong  point  made  by  Mr.  Mullins,  and  he 
thought  many  would  sympathise  with  him  in  it.  He 
had  referred  to  the  difficulty  of  dealing  with  modem 
costume,  and  no  doubt  it  was  a difficulty.  No  one  con- 
tended that  the  back  view  of  a dress-coat  was  interest- 
ing, but  inasmuch  as  the  interesting  part  of  every 
friend  was  his  face  and  not  his  back  Hew,  so  the 
sculptor  would  be  justified  in  treating  the  subject  as 
was  shown  in  the  noble  statues  against  the  old  cathe- 
drals, in  which  the  figures  showed  their  front  view, 
while  the  back  view  was  hidden  by  the  building 
against  which  they  stood.  Then  he  had  pleaded  for 
utilisation  of  the  niches  of  St.  Paul's,  and  there  are 
many  other  niches  which  are  crying  out  for  occu- 
pants. Unfortunately,  when  committees  collect  sub- 
scriptions for  the  memorial  of  some  great  man,  they 
are  not  content  that  the  statue  should  be  put  up  to 
form  one  among  a number  of  others  ; but  they  always 
want  a special  site  given  to  it  in  some  open  space. 
When  the  time  came  that  all  the  open  spaces  are  full 
and  can  accommodate  no  more,  probably  they  would 
think  of  these  open  spaces  in  buildings,  and  he  felt 
quite  sure  it  would  be  a very  proper  use  for  them.  The 
paper  throughout  was  very  full  of  interest  and  instruc- 
tion, and  he  begged  to  thank  Mr.  Mullins,  personally, 
for  the  pleasure  he  had  given. 

Mr.  Lewis  Day  said  he  also  had  listened  to  the 
paper  with  great  interest,  and  in  the  main  agreed 
heartily  with  the  author,  but  not  when  he  spoke  of 
the  harm  done  by  theories,  and  by  seeking  after  the 
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beautiful|;  there  he  must  protest : he  entirely  dissented 
from  that  view.  Theories  might  easily  be  pushed  too 
far,  more  especially  if  they  were  adopted  at  second- 
hand ; but  without  theories  or  something  very  like 
them — call  them  convictions  if  you  liked — he  did  not 
see  how  an  artist  could  complete  himself.  He 
was  old-fashioned  enough  to  believe  in  the  beautiful 
— as  he  thought,  after  all,  the  author  himself  did,  for 
when  it  came  to  illustrating  his  paper,  the  examples 
shown  were  all  beautiful ; they  went  to  show  that  the 
sculptor,  Assyrian,  Greek,  or  Italian;  Jean  Goujon. 
Alfred  Stevens,  modern  Frenchman,  or  whoever  he 
might  be,  not  only  sought  after  the  beautiful,  but 
found  it.  Mr.  Mullins  had,  it  was  true,  guarded  him- 
self, in  one  instance,  by  speaking  of  “ only  the  beauti- 
ful,” but  no  one  in  his  senses  contended  that  an  artist 
should  seek  nothing  more  than  beauty  in  his  work. 
If  he  were  a man  as  well  as  a sculptor  he  would  have 
something  to  say  ; and,  inasmuch  as  he  was  an  artist, 
Tie  would  put  that  into  beautiful  shape.  An  artist  must 
seek  beauty — a sculptor  must  seek  beauty  of  form ; 
from  sculpture  which  was  not  beautiful  the  speaker 
prayed  that  we  might  be  delivered. 

Mr.  Reginald  Blomfield  said  there  were  one  or 
two  points  he  felt  a little  disposed  to  quarrel  w'ith.  Mr. 
Mullins  insisted  that  the  sculptor  should  deal  with  what 
he  called  the  leading  ideas  of  time,  but  he  thought  that 
would  be  rather  difficult  to  carry  out,  because  no  one 
was  very  clear  as  to  what  the  leading  ideas  of  the 
time  were  ; some  thought  it  was  making  money,  and 
others  thought  other  things,  but  it  would  be  difficult 
to  lay  down  any  general  principle.  It  seemed  to 
him  much  wiser  to  leave  it  to  the  man  himself. 
The  main  thing  he  had  to  do  was  to  express  what 
was  in  him.  If  a man  had  anything  to  say,  it  did  not 
follow  he  could  say  it,  but  if  he  tried  to  say  it,  and 
said  it  with  any  degree  of  success,  his  work  was  sure 
to  be  interesting,  and  if  he  did  it  well,  in  beautiful 
form  or  colour,  it  would  take  a high  place  as  a 
work  of  art.  Again,  this  point  of  contempo- 
raneousness, as  it  had  been  called,  seemed  a little 
awkward  too.  He  really  did  not  see  why  a 
sculptor  should  be  limited  to  our  exceedingly  hideous 
dress  if  he  chose  to  work  in  some  other  way.  That 
seemed  to  hang  on  to  the  idea  raised  by  Mr.  Mullins 
as  to  historical  sculpture.  Mr.  Mullins  referred  to  the 
Hittites;  he  had  an  exceedingly  hazy  idea  who  the 
Hittites  were,  but  when  they  flourished  there  certainly 
was  no  such  thing  as  written  history,  no  such  thing  as 
a penny  paper.  When  the  Assyrians  produced  their 
magnificent  sculptures,  no  doubt  it  was  very  proper  for 
them  to  represent  the  lions  and  lionesses  slain  by  the 
king,  but  it  was  not  the  least  necessary  to  do  that 
now-a-days  when  the  Prince  of  Wales  went  out  hunt- 
ing, because  there  were  plenty  of  people  to  record 
it  in  the  legitimate  way  in  writing.  He  thought  it 
was  rather  a failure  as  a rule  both  in  sculpture  and 
painting  when  an  attempt  was  made  to  record  current 
events.  However,  the  subject  of  the  paper  was 


sculpture  in  relation  to  architecture,  and  it  was  un- 
doubtedly a burning  question  of  the  day,  in  rela- 
tion both  to  sculpture  and  architecture,  how  the  two 
could  work  together,  and  what  was  the  common 
ground  on  which  they  could  meet.  What  struck  him 
in  London  was  the  enormous  quantity  of  sculpture 
about  and  its  exceeding  badness.  In  Shaftesbury- 
avenue  there  were  a great  quantity  of  houses,  and  he 
did  not  think  there  was  a single  piece  of  good  sculp- 
ture in  any  of  those  new  buildings,  although  there  was 
a great  quantity  of  it.  There  was  one  building  which 
struck  his  eye  very  prominently,  plastered  all  over  with 
figures  modelled  in  terra-cotta,  turning  themselves  in- 
side out,  standing  on  their  heads,  eating  their  tails,  and 
doing  all  sorts  of  things  ; but  there  was  no  meaning  in 
it.  It  might  be  all  very  pretty,  but,  it  seemed  to  him  , 
that  any  intelligent  person  who  took  a chisel  and 
hacked  the  face  of  the  material,  would  get  just  as  valu- 
able an  effect  with  regard  to  the  architecture  of  the 
building  as  was  accomplished  with  all  those  arabesques, 
or  whatever  they  might  be.  He  had  seen  the  same 
thing  in  another  important  building,  whose  face  was 
simply  bespattered  with  this  sort  of  rubbish,  though, 
in  the  same  building,  there  was  some  very  beautiful 
work  by  a sculptor,  as  opposed  merely  to  the  orna- 
mental carving.  The  work  of  that  sculptor  was  very 
beautiful,  and  seemed  to  him  to  add  much  to  the  value 
of  the  building.  He  spoke  as  an  architect,  and  did  not 
see  why  architects  should  not  resolutely  set  their  faces 
against  this  stuff,  and  all  merely  conventional  orna- 
ment ; and,  when  they  had  the  chance  of  having  money 
spent  on  sculpture  to  concentrate  their  effort  on  one 
point,  see  that  the  workmen  had  something  to  say,  and 
that  the  work  was  done  by  a competent  man.  He 
was  afraid  they  did  not  know  enough  about  each  other. 
Architects  did  not  know  enough  about  sculpture  and 
modelling — and  consesequently,  did  not  understand 
sufficiently  the  point  of  view  from  which  the  sculptor 
went  to  work.  On  the  other  hand,  sculptors  did  not 
know  enough  about  architecture  in  the  best  sense. 
There  were  of  course  brilliant  exceptions.  Alfred 
Stephens  certainly  showed  immense  genius  in  the 
Wellington  monument,  which  was  a great  architectural 
work,  and  he  did  not  think  anyone  else  could  have  de- 
signed it ; and  their  distinguished  Chairman  also  had 
done  great  work  in  this  way.  If  sculptors  would  occa- 
sionally give  architects  a hint,  it  would  be  much  to 
their  advantage ; and  sculptors,  on  the  other  hand, 
might  perhaps  learn  a trifle  or  two  from  the 
architects. 

Mr.  W.  S.  Frith  thought  everyone  in  the  room 
would  agree  in  the  main  with  what  had  been  put  forward 
in  the  paper,  and  it  was  much  to  be  hoped  that  the  view 
expressed  by  Mr.  Blomfield  would  prevail  amongst 
architects.  If  it  did,  that  would  be  certainly  a very 
great  step  in  the  direction  they  were  all  desiring,  the 
proper  application  of  sculpture,  and  the  proper  use 
and  display  of  it.  On  the  side  of  sculpture,  he  feared 
that  many  of  the  evils  complained  of  -were  largely  due 
to  the  number  of  sections  in  which  it  was  split  up, 


April  8,  1892.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS . 


523 


some  of  which  were  hardly  supposed  to  belong  to  it 
at  all.  A little  time  ago  anything  really  connected 
with  architecture  was  scarcely  looked  upon  as  sculp- 
ture, and  sculptors  confined  their  energies  to  pro- 
ducing busts  and  memorial  statues,  most  of  them  of  a 
very  bad  order.  If  sculpture  were  looked  upon  a 
little  more  as  being  the  art  of  using  form  as  a 
means  of  expression,  they  would  come  to  the  point  of 
which  Mr.  Blomfield  spoke,  in  which  architecture  and 
sculpture  really  touched  one  another.  He  feared  no 
prescription  could  be  laid  down  as  to  the  costume  in 
which  sculpture  of  this  day  or  that  day  should  be 
worked.  Sculpture  belonged  to  all  time.  The  statues 
of  the  Greeks  were  as  fresh  now  as  they  were  in  their 
days,  but  they  were  not  in  rigid  adherence  to  the 
costume  of  the  people. 

Mr.  Howard  Ince  said  one  or  two  points  had 
especially  struck  him  in  the  paper : one,  where  Mr. 
Mullins  mentioned  the  fact  that  ancient,  or  mediaeval, 
or  Renaissance  sculptors  and  painters  were  accustomed 
to  study,  and  had  all  their  early  training  in  the  gold- 
smiths’ shops.  That,  he  thought,  accounted  for  the 
decorative  quality  of  their  work.  They  were 
thoroughly  trained  in  decoration,  and  that  was  some- 
thing which  was  not  born  to  one ; it  required  long 
and  severe  training  ; and,  because  those  men  had  that 
training,  they  succeeded  as  they  did.  It  was  a great 
thing  to  have  such  a paper  as  this  read  ; and  he  hoped 
it  was  only  the  beginning  of  a new  era,  in  which 
decorative  work  would  take  a high  place ; and  be 
recognised,  if  not  as  the  chief,  at  any  rate  as  a very 
high  branch  of  the  sculpture  and  art  generally  of  the 
country. 

Mr.  Mullins,  in  reply,  said  the  differences  of 
opinion  which  had  been  expressed  were  not  many, 
but  he  could  not  soften  down  anything  he  had  said. 
First,  with  regard  to  Mr.  Day’s  remark  about  beauty. 
He  hoped  it  would  not  be  assumed  that  because  he 
said  beauty  ought  not  be  the  chief  force  in  the 
sculptor’s  mind,  that  therefore  he  was  not  to  seek  for 
beauty.  There  should  be  no  one  abstract  idea  of 
beauty.  Anyone  who  had  read  Lessing’s  “Laocoon” 
would  understand  his  allusion.  He  did  not  assume 
that  each  man  had  his  own  way  of  looking  at  beauty, 
but  that  his  own  standard  of  beauty  should  apply  to 
everybody  was  what  he  objected  to.  It  was  necessary 
to  have  convictions,  but  one  man’s  conviction  would 
not  be  the  conviction  of  another,  and  he  should  like 
that  each  man  should  represent  his  idea  of  beauty 
quite  independently  of  the  idea  his  neighbours  might 
have  of  it,  certainly  not  the  one  idea  that  he  should  go 
to  a book  or  standard  for,  but  that  he  should  seek  for 
it  in  his  own  character.  Mr.  Blomfield  had  referred 
to  the  difficulty  of  portraying  leading  ideas,  and  of 
course  it  was  difficult,  but  the  historian  succeeded,  and 
why  not  the  sculptor.  The  sculptor  should  bring  in  the 
historian  to  help  him,  and  he  might  arrive  at  the  general 
bearing  of  the  period.  He  did  not  mean  merely  the 
last  twenty  or  ten  years,  but  the  sculptor  could  study  the 


times,  and  attempt,  if  he  had  the  opportunity,  to  portray 
what  had  happened  in  his  own  country.  It  was  diffi- 
cult to  get  an  abstract  view  of  particular  events,  but 
that  was  the  great  thing  to  aim  at.  It  was  said  that 
it  would  be  difficult  to  carry  out  these  leading  ideas, 
and  that  it  would  be  better  for  the  man  to  do  what 
was  in  him  ; but  he  thought  it  was  possible  to  do  the 
two.  He  agreed  in  what  had  been  said  about  archi- 
tectural ornament.  It  was  rather  the  corollary  of  the 
paper.  All  useless  filling  up  of  space,  which  had 
done  so  much  damage  to  decoration,  was  objection- 
able, and  he  could  not  see  why  there  should  not  be 
more  meaning  put  into  it.  He  could  not  help  echo- 
ing the  thought  and  words  of  Mr.  Stannus  as  appli- 
cable to  some  of  the  work  of  the  Chairman  represent- 
ing death,  the  poppy,  and  the  doves.  That  was  the 
sort  of  thing  they  ought  to  seek  for  in  sculpture. 

The  Chairman  then  proposed  a cordial  vote  of 
thanks  to  Mr.  Mullins  for  his  paper. 

The  vote  of  thanks  was  carried  unanimously. 


FOREIGN  6°  COLONIAL  SECTION. 

Tuesday,  April  5,  1892  ; Sir  CHARLES 

Tupper,  Bart.,  G.C.M.G.,  C.B.,  in  the  chair. 
The  paper  read  was  “ The  Red  and  White 
Races  in  Manitoba  and  the  North-West,”  by 
the  Rev.  John  McLean,  D.D 
The  paper  and  report  of  the  discussion  will 
be  printed  in  the  next  number  of  the  Journal 


SE  VENTEENTH  ORDINAR  Y 
MEETING. 

Wednesday,  April  6th,  1892  ; Sir  Douglas 
Galton,  K.C.B.,  D.C.L.,  F.R.S.,  Vice-Presi- 
dent of  the  Society,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Chorlton,  Thomas],  32,  Brazenose  - street,  Man- 
chester. 

Hill,  Lieut. -Colonel  John,  R.E.,  Poona,  India. 
Holzapfel,  Albert  C.,  57,  Fenchurch- street,  E.C. 
Lowenfeld,  Henry,  31,  Lowndes-square,  S.W. 

Ryder,  Charles,  Glcdhow-hill,  Leeds. 

The  following  members  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 
Kirby,  Frederick  Hall,  Union  Club,  Trafalgar 
square,  W.C 

Meacham,  Charles  S.,  62,  Earl-street,  Maidstone, 
Kent. 

The  paper  read  was — 
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THE  FUTURE  TRADE  RELATIONS  OF 

GREAT  BRITAIN  AND  THE  UNITED 

STATES. 

By  Robert  S.  McCormick. 

Resident  Commissioner  for  Great  Britain  from  the  Columbian 
Exposition. 

Part  I.— Historical. 

In  preparing-  the  address  which  I am  about 
to  deliver,  in  response  to  the  invitation  with 
which  you  have  honoured  me,  it  has  been  my 
endeavour  not  to  forget  that  I am  a member  of 
this  Society,  as  well  as  the  representative  of 
the  World’s  Columbian  Exposition.  I have 
read  somewhere — I think  in  an  article  in 
Lifi'pincotf  s Magazine — that  “ we  (meaning 
Americans)  are  very  criticial  of  the  foreigner, 
and  we  are  very  conceited  about  ourselves.  In 
this  we  are  not  peculiar.  Love  of  country 
walks  hand-in-hand  with  prejudice.  Where 
such  does  not  exist  the  passion  is  apt  to  be 
wavering  and  wan.  Nevertheless,  it  is  well 
now  and  then  to  reverse  the  lens  of  criticism, 
shorten  the  focus,  and  turn  it  upon  ourselves. 
No  one  can  for  a moment  doubt,  of  course,  that 
we  are  worth  more  than  anybody  else,  but  it  is 
a healthy  process  for  every  kind  of  truth  to  be 
put  occasionally  upon  the  defensive.”  Not 
only  is  this  true  of  Americans,  but  it  is  true  of 
every  nation  on  earth,  and  the  process  above 
recommended  is  equally  as  good  for  others  as 
for  Americans.  It  is  also  important  that  we  do 
justice  to  others  and  not  form  our  opinions  of 
them  upon  limited  knowledge,  or  select  isolated 
actions  as  a foundation  for  our  conception  of 
their  character. 

Beginning  with  “No  good  can  come  out  of 
Nazareth,”  and  coming  on  down  through  the 
“Heathen  of  the  Jews,”  “the  barbarian  of 
the  Greeks,”  “Greek  faith,”  “ perfidous 
Albion,”  “rascally  Dutch,”  “ British  greed,” 
“anation  of  shopkeepers,”  “Turkish  horrors,” 
“Russian  barbarities,”  “Bulgarian  atroci- 
ties,” “German  infidelity,”  “ French  morals,” 
to  Mark  Tapley’s  “American  Eagle,”  and 
“ Despotism,  anarchy,  and  Corruption  in  the 
United  States  of  America,”  and  the  “Brand 
of  Cain  in  the  Great  Republic,”  the  last  two 
named  being  the  titles  of  rather  recent  articles 
in  English  magazines  of  good  repute  ; pre- 
judice, the  child  of  ignorance,  has  thrown 
these  upon  a screen  as  the  prominent  if  not 
the  leading  characteristics,  negative  or  posi- 
tive, of  the  place  and  nations  to  which  they 
have  respectively  been  applied.  Pride,  self- 
conceit,  self-interest,  oftentimes  a false  con- 
ception of  self-interest,  too  often  lead  to  a false 
judgment  of  men  and  things,  and  this  is  the. 


“pride  that  leadeth  to  destruction.”  Do  not 
think  that  I am  going  to  read  you  a homily  on 
the  virtue  of  humility,  or  preach  you  a sermon 
on  its  converse,  the  sin  of  pride.  I only  wish 
in  the  beginning  to  ask  you  to  hear  what  I 
have  to  say,  with  your  judgment  free  so  far  as 
humanly  possible,  from  the  influence  of  tra- 
dition, which  oft-times  beclouds  the  facts  of 
history,  as  well  as  for  the  time  being  at  least,, 
free  from  your  own  conception  right  or  wrong, 
of  the  interests  which  it  is  your  right  and  duty 
to  uphold  and  protect  in  such  manner  and  by 
such  means  as  may  seem  best  to  you,  accord- 
ing to  others  the  same  right  and  recognising 
for  them  the  same  duty. 

The  trade  relations  between  the  United  States- 
and  Great  Britain — the  subject  upon  which,  at 
the  request  of  your  secretary,  I have  under- 
taken to  read  a paper — cannot  be  properly 
understood  unless  we  go  back  at  least  200 
years,  and  consider  the  events  which  gave 
birth  to  and  fostered  England’s  commercial 
supremacy  throughout  the  world,  and  the  great 
mechanical  inventions  which  developed  this 
supremacy  to  its  splendid  magnitude.  If  there 
were  time,  and  this  the  proper  occasion,  it 
would  be  interesting  to  begin  with  that  early 
prototype  of  England,  Pheonicia,  “ the  smallest 
and  yet  the  richest  nation  of  antiquity,  whose 
ships  and  sailors  were  the  finest  in  the  ancient 
world,”  and  follow  westward  the  rising  sun  of 
commerce  as  its  bright  rays  illumined  and 
enriched  in  turn  Carthage,  Greece,  and  Rome, 
to  its  eclipse  in  the  dismemberment  of  the 
Roman  Empire  ; and  then  with  its  returning 
light  in  the  Middle  Ages  witness  the  signing  of 
the  first  Treaty  of  Commerce  796  A.D.,  between 
Charlemagne  and  Offa,  king  of  Mercia,  by 
which  document  the  former  granted  his  pro- 
tection to  English  traders  from  that  district  ‘ 
showing  that  you  were  already  sowing  the  seed 
of  future  policy  and  future  commercial  supre- 
macy ; on  through  the  upbuilding  of  Venice 
(upon  a site  as  impossible  for  a city  as 
that  of  Chicago  was  pronounced  to  be  by  a 
United  States  Government  official),  with  salt 
and  fish  as  her  only  articles  of  export,  but 
made  the  great  entrepot  of  trade  between  the 
continent  of  Europe  and  the  East,  securing  the 
exclusive  right  of  selling  the  mineral  salt  of 
Hungary  and  Croatia — an  effort  at  monopoly, 
then  as  now,  being  the  order  of  the  day — and 
becoming,  like  England  later  on,  the  great 
carrier  of  the  world,  employing  a commercial 
fleet  of  3,000  merchant  vessels,  of  from  10  to 
100  tons  burden,  and  in  addition  40  war  ships, 
each  carrying  100  men,  a prototype,  in  minia- 
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ture  indeed,  of  the  England  of  to-day,  of 
which  you  are  so  justly  proud.  Genoa  and 
Milan  also  had  their  day,  and  then  the  Italian 
cities  whose  commercial  wealth  had  brought 
them  political  independence,  succumbed  to 
internal  dissensions,  the  discovery  of  the  sea- 
route  to  India  contributing  to  their  fall.  Were 
there  time  I would  like  to  dwell  upon  the 
history  of  the  Hanseatic  League,  with  its  “ fac- 
tories” or  branches  at  Novgorod,  Bergen, 
Bruges,  and  London.  The  last  named  was 
abolished  after  frequent  attacks  upon  it  by 
London  mobs  in  1597.  “ Our  own  merchants,” 
says  an  English  authority,  “ had  become  too 
strong  to  brook  a foreign  rival  in  their  midst.” 
**  Its  primary  object  was  to  afford  mutual  pro- 
tection to  the  cities  composing  it  against  the 
Continental  piracy  that  had  infested  the  Ger- 
man and  Baltic  seas  ever  since  the  coming  of 
the  Northmen.” 

The  work  which  it  did  for  the  improvement 
of  mediaeval  society,  the  growth  of  industry, 
and  the  development  of  commerce,  entitle  it 
to  more  than  a passing  notice  in  the  history  of 
civilisation.  Having  played  its  part,  it  dis- 
appeared as  the  foundation-stone  is  buried  be- 
neath the  classic  pile  which  attracts  and  rivets 
our  admiring  gaze.  In  the  same  way  rose  and 
fell  the  Confederation  of  the  Rhine  and  the 
Suabian  Confederation.  If  we  glance  at  a 
map  of  Europe  in  the  Middle  Ages,  says  an 
authority,  “we  shall  find  that  by  far  the 
greatest  centres  of  manufacture  were  in  the 
north-western  corner  of  the  Continent — the 
portion  now  occupied  by  Belgium,  part  of  Hol- 
land, and  a small  part  of  the  North  of  France. 
Linen  and  woollen  fabrics  were  chiefly  made 
there.  The  eastern  counties  of  England,  espe- 
cially Norfolk  and  its  great  centre  Norwich,  and 
the  western  counties  of  Wilts  and  Somerset, 
also  made  a good  deal  of  woollen  cloth.  The 
main  branch  of  manufacture  in  the  south  of 
Europe  was  that  of  silk,  which  was  made  in 
the  north-east  corner  of  Spain,  in  the  district 
round  about  Barcelona ; in  France,  round 
about  the  great  centre  of  Lyons  ; but,  more 
than  anywhere  else,  in  Italy,  round  Genoa, 
Milan,  Venice,  Florence,  and  Naples.  The  raw 
wool,  for  making  cloths  of  all  kinds,  was  sent 
to  Flanders  from  two  main  sources— England 
and  Spain  ; but  English  wool  was  superior  to 
Spanish  for  fine  cloths ; and,  moreover,  in 
most  cloths,  Spanish  wool  required  to  be 
. mingled  with  English  before  it  could  be  worked 
up.  England  and  Spain,  then,  provided  the 
raw  material,  and  Flanders  did  the  manu- 
facturing part  of  the  woollen  cloth  trade. 


Wool,  indeed,  in  the  Middle  Ages,  was  the 
basis  of  England’s  wealth,  and  paid  for  many 
of  her  wars.” 

In  the  10th  and  nth  centuries,  the  Counts  of 
Flanders  were  wise  enough  to  promote  actively 
the  welfare  of  their  subjects,  and  the  growth  of 
industry ; and  it  was  from  this  time  that  the 
country  became  famous  throughout  Europe  for 
the  weaving  and  fulling  of  cloth.  Arras, 
Cassel,  Tournai,  Valenciennes,  St.  Omer, 
Rousselaere,  Contrai,  Ypr6s,  Lille,  Ghent, 
and  Bruges  all  became  famous  and  prosperous 
cities,  the  four  last  named  leading  the  rest, 
and  having  each  of  them  as  many  as  40,000 
looms  constantly  at  work,  largely  supplied 
with  wool  from  England.  The  city  of  Ghent 
had,  in  1400,  80,000  men  capable  of  bearing 
arms,  the  weavers  alone  furnishing  20,000. 
Bruges,  with  its  canal  to  the  sea,  was  practi- 
cally a port,  until  the  canal  was  blocked  up  by 
Maximilian  of  Germany,  in  1482,  when  Antwerp 
came  to  the  fore,  being  a port  of  great  import- 
ance, and  coming  in  for  a large  share  of  the 
commerce  with  India,  around  the  Cape,  and 
later  on  with  the  New  World,  the  discovery  of 
which,  with  all  that  it  signifies,  we  will  cele- 
brate at  Chicago,  in  1893.  With  its  rich 
neighbours,  Antwerp  fell  a prey  to  the  perse- 
cutions of  the  Spaniards,  being  twice  sacked 
by  them,  and  London  stepped  into  the  proud 
position  of  the  great  emporium  of  the  western 
world,  and  has  held  it  now  for  about  three 
centuries.  And  this  brings  us  across  the 
channel,  and  within  the  confines  of  the 
“tight  little  island,”  whose  place  to-day 
in  the  world  of  commerce,  with  its  sun 
nearly  at  the  meridian,  should  make  her  take 
rank  with  the  “ Seven  Wonders,”  and  in  com- 
paiison  dwarf  to  pigmies  the  giants  of  earlier 
days.  “ Although  England  is  now  such  a 
commercial  nation,  she  by  no  means  occupied 
such  a position  in  the  Middle  Ages.  Her 
manufactures  were  far  more  outshone  by  those 
of  Flanders  and  the  Italian  cities  ; her  com- 
merce was  almost  insignificant  compared  with 
that  carried  on  by  the  mighty  merchants  of 
the  Hansa,  or  by  the  enterprising  traders  of 
Genoa  and  Venice  ; nor  did  England  begin  to 
gain  the  greatest  maritime  and  commercial 
position  which  she  now  holds  till  the  reign  of 
Elizabeth  (1559-1603),  shortly  after  the  Re- 
formation and  the  discovery  of  the  New  World, 
and  of  the  new  route  to  the  West  Indies. 
Trade  and  commerce  had  been  probably  more 
flourishing  in  England  under  the  Romans,  and 
it  is  interesting  to  note  corn  [or,  as  we  would 
say  in  the  United  States,  grain]  was  an  im- 
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portant  article  of  export,  for  in  359  [according 
to  the  historian  Zosimus]  800  vessels  were 
sent  from  Britain  with  corn  to  succour  the 
Roman  colonies  on  the  Rhine,  which  had 
been  plundered.  But  the  history  of  commerce 
remains  almost  a blank  until  the  days  of 
Alfred,  who  encouraged  trade  by  cultivating 
relations  with  foreign  princes,  sending  embas- 
sies as  far  as  India ; and  also,  in  887,  founded 
the  English  Navy.  Athelstane,  following  in 
the  footsteps  of  Alfred,  encouraged  foreign 
trade  by  issuing  a decree  that  ‘ every  merchant 
who  fared  thrice  over  the  sea  with  a ship  and 
cargo  of  his  own  should  be  worthy  of  thane 
right,’  i.e.}  should  rank  as  a nobleman  ; and 
when  we  come  to  the  reign  of  Ethelred  II. 
(979-1016),  we  find  mention  of  a law  regulating 
the  tolls  on  ships  putting  in  at  the  harbour  of 
Billingsgate,  which  was,  even  then,  a fish- 
market  ; of  trading  vessels  coming  from 
Flanders,  Normandy,  and  of  German  mer- 
chants, called  the  Emperor’s  men,  who  were 
allowed  to  trade  in  London.  Finally,  as  the 
country  became  more  settled,  wool  was  ex- 
ported in  ever  increasing  quantities.” 

From  this  page  in  your  history,  over  which 
we  are  now  glancing,  we  see  that  England 
at  this  time  stood  in  the  same  relation  to 
Flanders  as  the  United  States  held  to  England 
at  the  beginning  of  the  present  century,  and 
for  some  years  thereafter  that  relation  still 
existing  to  a great  extent.  You  were  exporting 
raw  material  to  Flanders,  and  taking  back  in 
in  exchange  therefore  the  product  of  Flemish 
looms.  Though  Henry  I.,  in  mo,  endea- 
voured to  encourage  domestic  textile  manu- 
facturers, by  establishing  a colony  of  Flemish 
weavers  in  Ross  and  Pembrokeshire,  it  was 
some  centuries  before  you  could  make  into 
fine  cloths  the  wool  which  your  flocks  yielded. 
During  the  “golden  days  of  good  Queen 
Bess,  our  competitors,”  says  Gibbins,  the 
author  of  that  excellent  short  work,  “ History 
of  Commerce  in  Europe,”  from  which  I have 
freely  quoted  as  an  English  authority,  “the 
Netherlands  were  severely  crippled  by  the 
Spanish  persecutions.  But  England  did  not 
benefit  merely  by  the  cessation  of  their  com- 
petition ; she  received  at  the  same  time 
hundreds  of  Flemish  immigrants,  whose  skill 
and  capital  greatly  aided  our  home  manufac- 
tures. Germany,  also  another  competitor, 
was  soon  after  utterly  ruined  and  exhausted 
for  a long  period  by  the  terrible  Thirty  Years’ 
War  [1619-1638],  and  with  Germany  and  the 
Netherlands  laid  low,  English  manufacturers 
had  little  to  fear.  And  at  this  very  juncture  I 


the  King  of  France,  Louis  XIV.,  did  us  an 
enormous  service  and  his  country  an  enormous 
loss,  by  driving  out  of  his  country  the  pick  of 
his  manufacturers  and  artisans — the  Hugue- 
nots, or  French  Protestants,  50,000  of  which 
came  to  England  with  a capital  among  them 
of  L3> 000,000.  All  the  nations  of  the  earth 
were  kept  warm  with  the  wool  from  England. 
The  victories  of  Crecy  and  Agincourt  were 
very  brilliant,  but  they  certainly  never  could 
have  been  gained  unless  England  had  had  the 
means  of  putting  a strong  army  into  the  field, 
and  the  means  of  doing  this  was  provided  by 
wool.” 

In  1331,  Edward  III.  invited  John  Kemp,  of 
Flanders,  and  other  weavers,  dyers,  and  fullers 
to  come  over  and  settle  in  this  country  under 
his  favour  and  protection,  and  then  was  the 
beginning  of  your  manufacture  and  export  of 
cloths,  though  it  was  a long  time  before  the 
export  of  cloth  became  at  all  important.  So, 
too,  foreign  merchants  taught  you  to  under- 
take foreign  trade ; foreign  merchant  fleets 
largely  monopolising  the  carrying  trade  until 
early  in  the  16th  century,  the  “ Merchant 
Adventurers’ Company  ” secured  their  charter 
in  1505. 

It  would  be  needless  for  me  to  recount  the 
struggle  in  India,  between  the  Portuguese,  the 
French,  the  Dutch,  and  the  English.  I will 
only  remind  you  that  the  Portuguese  led  the 
way,  the  Cape  route  having  been  discovered  by 
Vasco  de  Gama  four  years  after  Columbus  dis- 
covered America,  though,  as  Sir  George  Bird- 
wood  tells  us  in  his  interesting  Handbook  to 
the  British  Indian  Section  at  Paris,  in  1878, 
Necho  had  accomplished  this  voyage  with  a 
Phoenician  fleet  twenty-one  centuries  before. 
It  was  nearly  one  hundred  years  afterwards, 
in  1582,  that  the  first  Englishman,  Captain 
Stephens,  sailed  round  the  Cape  to  what  is  now 
your  Indian  Empire.  It  is  interesting  to  men- 
tion here,  to  show  the  relative  growth  of  your 
shipbuilding  and  commerce  in  three  hundred 
years,  that  “ in  1593  a Portuguese  ship  of 
1,600  tons  burden  was  captured,  being  the 
largest  ship  yet  seen  in  England.” 

In  the  New  World,  the  discovery  of  which  we 
are  now  about  to  celebrate  in  Chicago,  Spain 
had  a complete  monopoly  until  almost  the  end 
of  the  15th  century,  the  other  European  powers 
not  seriously  turning  their  attention  in  that 
direction. 

From  this  it  will  be  seen  that  other  nations 
were  the  pioneers  in  discovery  and  commerce, 
although  it  was  left  for  the  Anglo-Saxon  to 
develop  and  secure  the  wealth  which  soil,  mine, 
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and  forest  would  only  yield  to  the  talismanic 
combination  of  brain  and  brawn.  Results 
have  shown  what  race  are  the  possessors  of 
this  combination,  in  the  highest  degree.  Spain 
explored  her  new  colonies  in  the  west  with  only 
one  object,  the  acquisition  of  gold  and  silver — 
with  a minimum  amount  of  labour.  We  must 
leave  unopened  the  history  of  the  period  inter- 
vening between  the  decline  of  Spanish  power, 
and  the  establishment  of  the  English  in  the 
North  American  Continent,  and  the  foundation 
of  the  Colonies  which  afterwards  became  the 
thirteen  original  States,  only  mentioning  the 
fact  that  “here  as  in  India  England  was 
almost  the  last  to  enter  upon  a colonial  career.” 
Toward  the  middle  of  the  17th  century,  Eng- 
land had  taken  rank  as  a manufacturing 
nation,  and  was  exporting  in  considerable 
quantities  manufactured  articles,  cloth  mainly. 
During  the  Commonwealth  also  the  sugar  in- 
dustry in  the  West  Indies  began  to  flourish 
and  great  fortunes  were  made  out  of  it.  But 
the  carrying  trade  between  the  West  Indies 
and  America  and  England  was  still  largely 
in  the  hands  of  the  Dutch,  and  the  Eng- 
lish Government  made  an  effort  “to  remedy 
this  state  of  things  in  a manner  which  de- 
manded special  attention,”  says  Gibbins,  “ by 
the  passage  of  a law  known  as  the  Navigation 
Acts  of  1651”.  These  Acts  declared  that  no 
merchandise,  either  of  Asia,  Africa,  or 
America,  except  such  as  should  be  im- 
ported direct  from  its  place  of  growth  or 
manufacture  in  Europe  should  be  imported 
into  England,  Ireland,  or  Scotland,  or  the 
English  Colonies,  except  in  English  - built 
ships.  The  ships  must,  moreover,  belong  to 
English  subjects,  be  managed  by  English 
commanders,  and  have  at  least  three-fourths 
of  the  crew  Englishmen  ; and  these  laws  con- 
tinued in  force  until  the  present  century,  1825. 

These  Navigation  Acts,  as  says  the  English 
authority  from  which  I am  freely  quoting,  were 
a bold  declaration  of  what  afterwards  became 
England’s  avowed  commercial  policy  ; protec- 
tion against  foreign  competition.  In  this  con- 
nection, and  following  out  the  line  which  I 
laid  down  in  my  opening  pages,  I wish  now  to 
place  before  you  briefly  for  your  unprejudiced 
consideration,  the  aspect  in  which  other 
nations  have  viewed  England’s  commercial 
policy  down  through  the  340  years  which  have 
elapsed  since  the  Navigation  Acts  were  passed, 
these  Acts  remaining  in  force,  as  said  above, 
as  late  as  1825.  It  is  necessary  for  me  to  do 
this,  as  many  of  your  fellow-countrymen,  if 
not  fellow-members  of  this  Society,  have  been 
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harsh,  not  to  say  severe  and  unjust  in  their 
criticisms  of  customs  laws  passed  at  Washing- 
ton— whether  wisely  or  unwisely  it  is  not  for 
me  to  say — in  the  interest  of  American 
industries,  as  viewed  by  the  majority  in 
Congress  voting  for  them.  Some  of  your 
fellow  countrymen,  if  not  of  your,  I should 
say,  our  fellow  - members,  forget  in  these 
criticisms  that  at  Westminster  your  law 
makers  have  ever  stood  ready  to  protect, 
nay,  more,  to  advance  by  heavy  subsidies,  the 
interests  of  the  commerce  and  industries  of 
Great  Britain,  by  legislative  enactment.  Listen 
then,  with  patience,  to  a little  more  history 
before  I undertake  to  picture  to  you  the  future 
trade  relations  between  Great  Britain  and  the 
United  States. 

Sir  Donald  Mackenzie  Wallace  has  told  you 
in  his  “ Russia  ” how  England’s  commercial 
policy  is  viewed  in  that  country,  in  the  follow- 
ing words : — “Great  Britain  is  at  present  in  the 
position  of  a successful  manufacturer  who  has 
outstripped  his  rivals  and  has  awakened 
amongst  them  a considerable  amount  of 
jealousy  and  envy.  To  justify  these  feelings  a 
peculiar  economic  theory  had  been  invented. 
England,  it  is  said,  has  become  by  her 
Jolitique  d' exploitation,  the  great  blood- 
sucker of  less  advanced  nations.  Having  no 
cause  to  fear  competition,  she  advocates  the 
insidious  principles  of  free  trade,  and  deluges 
foreign  countries  with  her  manufactures  to  such 
an  extent  that  native  industries  are  inevitably 
overwhelmed.  In  the  pride  of  their  hearts  the 
manufacturers  and  merchants  of  Manchester 
and  London  may  exclaim — using  the  quaint  old 
words  of  the  poet  Waller  : — 

“ Gold,  though  the  heaviest  metal  hither  swims; 

Ours  is  the  harvest  where  the  Indians  mow, 

We  plough  the  deep  and  reap  where  others  sow.” 

Thus  all  nations  pay  tribute  to  England,  but 
this  cannot  last  for  ever.  The  fallacies  of  free 
trade  have  been  detected  and  exposed,  and  the 
nations  have  found  in  the  beneficent  power  of 
protection  a means  of  escape  from  * British 
thraldom.’  So  much  for  Russia.” 

The  same  or  similar  views  are  widely  held  in 
the  United  States,  and  endorsed  by  many  of 
our  public  men  irrespective  of  their  opinions 
as  to  the  wisdom  of  our  tariff  laws. 

In  a work  published  a few  years  ago,  one  of 
our  leading  statesmen  said  : — “ To  be  entirely 
free,  trade  must  encounter  no  obstruction  in  the 
way  of  tax,  either  upon  export  or  import.  In 
that  sense  no  nation  has  ever  enjoyed  free  trade. 
As  contradistinguished  from  the  theory  of  pro- 
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tection,  England  has  realised  freedom  of  trade 
by  taxing  only  that  class  of  imports  which  meet 
no  competition  in  home  production,  thus  exclud- 
ing all  pretence  of  favour  or  advantage  to  any  of 
her  domestic  industries.  England  came  to  this 
policy,  after  having  clogged  and  embarrassed 
trade  for  a long  period  by  the  most  unreason- 
able restrictions,  ruthlessly  enforced,  without 
regard  to  the  interests,  or  even  rights,  of  others. 
She  had  more  than  400  Acts  of  Parliament 
regulating  the  tax  on  imports,  under  the  desig- 
nation of  * tonnage  and  poundage  ’ adjusted, 
as  the  phrase  indicates,  to  heavy  and  light 
commodities.  Beyond  these,  she  had  a cum- 
bersome system  of  laws,  regulating,  and,  in 
many  cases,  prohibiting  the  exportation  of 
articles,  which  might  teach  to  other  nations 
the  skill  by  which  she  herself  prospered.  ” 
“When,  by  long  experiment  and  persis- 
tent effort,  England  had  carried  her  fabrics 
to  perfection  ; when,  by  the  large  accu- 
mulation of  wealth  and  the  force  of  reserve 
capital,  she  could  command  facilities  which 
poorer  nations  could  not  rival;  when,  by  the 
talent  of  her  inventors,  developed  under  the 
stimulus  of  large  reward,  she  had  surpassed 
all  other  countries  in  the  magnitude  and 
effectiveness  of  her  machinery,  she  proclaimed 
free  trade,  and  persuasively  urged  it  upon  all 
lands  with  which  she  had  commercial  inter- 
course. Maintaining  the  most  arbitrary  and 
complicated  system  of  protection,  so  long  as 
her  statesmen  considered  that  policy  advan- 
tageous, she  resorted  to  free  trade  only  when 
she  felt  able  to  invade  the  domestic  markets  of 
other  countries,  and  undersell  the  fabrics  pro- 
duced by  struggling  artisans,  who  were  sus- 
tained by  weaker  capital  and  by  less  advanced 
skill.  So  long  as  there  was  danger  that  her 
own  marts  might  be  invaded,  and  the  products 
of  her  looms  and  forges  undersold  at  home, 
she  rigidly  excluded  the  competing  fabric,  and 
held  her  own  market  for  her  own  wares. 
England  was,  however,  neither  consistent  or 
candid  in  her  advocacy  and  establishment  of 
free  trade.  She  did  not  apply  it  to  all  depart- 
ments of  her  enterprise,  but  only  to  those 
in  which  she  felt  confident  that  she  could 
defy  competition.  Long  after  the  triumph  in 
free  trade  in  manufactures,  as  proclaimed  in 
1846,  England  continued  to  violate  every 
principle  of  her  own  creed  in  the  protection 
she  extended  to  her  navigation  interests.  She 
had  nothing  to  fear  from  the  United  States  in 
the  domain  of  manufactures,  and  she,  there- 
fore, asked  us  to  give  her  the  unrestricted 
benefit  of  our  markets  in  exchange  for 


similar  privilege  which  she  offered  to  us  in  her 
markets.  But  on  the  sea  we  were  steadily 
gaining  upon  her,  and  in  1850-55  were  nearly 
equal  to  her  in  aggregate  tonnage.  We  could 
build  wooden  vessels  at  less  cost  than  England, 
and  our  ships  excelled  hers  in  speed.  When 
steam  began  to  compete  with  sail,  she  saw  her 
advantage.  She  could  build  engines  at  less 
cost  than  we,  and  when,  soon  afterwards,  her 
shipbuilders  began  to  construct  the  entire 
steamer  of  iron,  her  advantages  became  evi- 
dent to  the  whole  world.  England  was  not 
content,  however,  with  the  superiority  which 
these  circumstances  gave  to  her.  She  did  not 
wait  for  her  own  theory  of  free  trade  to  work 
out  its  legitimate  results,  but  forthwith  stimu- 
lated the  growth  of  her  steam  marine  by  the 
most  enormous  bounties  ever  paid  by  any 
nation  to  any  enterprise.  To  a single  line  of 
steamers,  running  alternate  weeks  from  Liver- 
pool to  Boston  and  New  York,  she  paid 
$900,000  annually,  and  continued  to  pay  at 
this  extravagrant  rate  for  at  least  20  years. 
In  all  channels  of  trade  where  steam  could  be 
employed  she  paid  lavish  subsidies,  and  liter- 
ally destroyed  fair  competition,  and  created 
for  herself  a practical  monopoly  in  the  building 
of  iron  steamers,  and  a superior  share  in  the 
ocean  traffic  of  the  world.  But  every  step  she 
took  in  the  protection  of  her  steam  marine,  by 
the  payment  of  bounty,  was  in  flat  contra- 
diction of  the  creed  which  she  was  at  the  same 
time  advocating  in  those  departments  of  trade 
where  she  could  conquer  her  competitors  with- 
out bounty.  With  her  superiority  in  naviga- 
tion attained,  and  made  secure  through  the 
instrumentality  of  subsidies,  England  could 
afford  to  withdraw  them.  Her  ships  no  longer 
needed  them.  Thereupon,  with  a promptness 
which  would  be  amusing  if  it  did  not  have 
so  serious  a side  for  America,  she  proceeded 
to  inveigh  through  all  her  organs  of  public 
opinion  against  the  discarded  and  condemned 
policy  of  granting  subsidies  to  ocean  steamers. 
Her  course  in  effect  is  an  exact  repetition  of 
that  in  regard  to  protection  of  manufactures, 
but  as  it  is  exhibited  before  a new  generation, 
the  inconsistency  is  not  so  readily  apprehended 
nor  so  keenly  appreciated  as  it  should  be  on 
this  side  of  the  Atlantic.  Even  now  there  is 
good  reason  for  believing  that  many  lines  of 
English  steamers,  in  their  effort  to  seize  the 
trade  to  the  exclusion  of  rivals,  are  paid  such 
extravagant  rates  for  the  carrying  of  letters,  as 
practically  to  amount  to  a bounty,  thus  con- 
firming to  the  present  day  (1884)  the  fact  that 
j no  nation  has  ever  been  so  persistently  and  so 
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jealously  protective  in  her  policy  as  England, 
so  long  as  the  stimulus  of  protection  is  needed 
to  give  her  the  command  of  trade.  What  is 
true  of  England  is  true  in  greater  or  less 
degree  of  all  other  European  nations.  They 
have  each  in  turn  regulated  the  adoption  of 
free  trade  by  the  ratio  of  their  progress  towards 
the  point  where  they  could  overcome  competi- 
tion. In  all  those  departments  of  trade,  where 
competition  could  overcome  them,  they  have 
been  quick  to  interpose  protective  measures  for 
the  benefit  of  their  own  people.’* 

That  the  above  views  are  not  held  by  for- 
eigners alone  is  shown  by  an  article  which 
appeared  in  your  own  Pall  Mall  Gazette , a 
representative  of  high-class  journalism  in 
Great  Britain,  on  June  9th  of  last  year.  The 
same  article  gives  reasons  which  are  his- 
torical for  the  decline  in  certain  lines  of 
British  exports : — “ The  fact  that  Bombay 
yarn  is  supplanting  the  Manchester  article  in 
China  was  pointed  out  by  the  Director  of 
Imperial  Maritime  Customs  four  or  five  years 
ago.  It  was  found  that  the  Bombay  yarn, 
woven  into  cloth,  had  more  durable  qualities — 
so  it  may  perhaps  be  said  that  Manchester 
millowners  have  only  themselves  to  thank  for 
the  diminished  demand  for  their  goods  in  this 
part  of  the  world.  They  did  not  give  the  China- 
man the  kind  of  yarn  he  wanted.  The  history  of 
cotton-milling  in  India  is  curious  in  many 
ways.  When  the  East  India  Company  first 
traded  in  the  eastern  seas,  Indian  cotton 
fabrics  were  without  a rival  in  European  mar- 
kets. The  beautiful  muslins  of  Dacca,  which 
were  famous  when  Babylonian  and  Assyrian 
kings  ruled  Western  Asia,  were  among  the 
wares  first  brought  to  England  by  the  old 
East  India  Company.  In  1787,  according  to 
Sir  George  Birdwood,  the  value  of  the  imports 
of  these  muslins  into  England  was  estimated 
at  30  lakhs  of  rupees,  say  ^300,000.  But  the 
invention  of  the  mule  jenny  in  England  was 
presently  followed  by  a cry  for  the  protection 
of  the  British  manufacturer.  A heavy  duty 
was  imposed  on  all  Indian  cotton  goods,  and 
the  manufacture  of  Dacca  muslins  was  killed. 
But  India  was  to  have  its  revenge.  In  1857, 
the  year  of  the  Mutiny,  the  first  steam-loom 
mill  was  opened  in  Bombay.  In  1878,  there 
were  58  cotton  mills  at  work  in  India.  In 
1890,  there  were  1 14  mills,  with  nearly  3,000,000 
spindles  ; and  Indian  goods,  as  we  have  seen, 
compete  with  English  manufactures  in  the 
markets  of  China,  Africa,  and  Western  Asia. 
Nor  is  it  easy  to  see  where  the  development  of 
this  industry  will  stop.  Labour  is  cheap,  the 


staple  is  grown  on  the  spot,  and  the  native 
capitalist  is  just  as  keen  as  any  Englishman 
to  push  his  wares.  He  cannot,  of  course, 
compete  as  yet  with  his  English  rivals  in  the 
manufacture  of  the  higher  kinds  of  cotton 
goods,  and  the  ‘shortness’  of  the  Indian 
fibre  is  still  a great  difficulty  ; but  the  limit  of 
production,  both  in  quality  and  quantity,  is 
very  far  from  being  attained,  and  English 
cotton  goods  must  in  the  future  yield  still  more 
to  the  Indian  article.”  Your  own  Carlyle  said 
that  “ free  trade  was  the  most  intense  nonsense 
that  ever  provoked  human  patience.  The 
people  of  Australia  were  quite  right  to  protect 
their  industries  and  teach  their  young  men 
trades,  in  complete  disregard  of  Parliamentary 
and  platform  palaver.  No  nation  ever  got 
manufactures  in  any  other  way.” 

From  the  passage  of  the  Navigation  Acts, 
down  to  the  close  of  the  last  century,  you  will 
find  on  your  statute-books  every  phase  of  pro- 
tective legislation  which  the  minds  of  man 
could  devise  ; home  manufactures  were  for- 
bidden in  the  American  colonies;  their  woollen 
industry  was  suppressed  in  1719;  all  iron 
manufactures  were  forbidden ; even  colonial 
hatters  were  not  allowed  to  send  hats  from  one 
colony  to  another.  Perhaps  it  was  at  this 
time  that  he  was  driven  into  such  a state  of 
mind  that  “mad  as  a hatter”  became  a 
proverb.  Lord  Chatham  said,  in  a speech  in 
Parliament,  that  “the  British  colonist  of 
North  America  had  no  right  to  manufacture  a 
nail  for  a horseshoe.”  But  the  end  of  the  18th 
century  brought  with  it  not  only  the  independ- 
ence of  the  United  States,  aud  a political  revo- 
lution in  France,  but  also  an  industrial  revolu- 
tion in  England,  little,  if  at  all,  less  far-reaching 
in  its  results  than  the  other  two  events,  which 
will  for  ever  hold  such  a prominent  place  in 
the  history  of  the  world  ; though  no  great 
national  monuments  have  been  raised  to  the 
men  whose  genius  worked  this  peaceful  revo- 
lution, and  gave  to  the  world  the  steam-engine, 
the  spindles,  and  the  loom,  which  placed  the 
most  comfortable  clothing  in  reach  of  the 
poorest,  and,  at  the  same  time,  laid  a large 
section  of  the  foundation  of  England’s  wealth, 
and  political,  as  well  as  commercial,  greatness. 
It  was  these  inventions  which  enabled  England 
to  clothe  the  nations  of  Europe  at  large  profit 
to  herself,  while  the  latter  were  engaged  in 
destructive  wars. 

Some  idea  of  the  industrial  revolution 
brought  about  by  these  inventions,  and  of  the 
power  of  the  enormous  engine  which  they 
placed  in  England’s  hands  for  crushing  out  all 
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competition  in  the  struggle  for  commercial 
supremacy,  may  be  arrived  at  from  a state- 
ment made  by  Edward  Baines,  in  his 
“ History  of  the  Cotton  Manufactures,”  pub- 
lished in  1835,  that  the  “ 150,000  workmen  in 
the  spinning  mills  produced  as  much  yarn  as 
40,000,000 — the  whole  present  population  of 
Great  Britain — could  with  the  one-thread 
wheels.  A spinner  produced  as  much  in  a 
day  as  he  produced  in  a year  in  the  last 
century ; one  man  and  one  boy  print  as  many 
goods  as  a hundred  men  and  a hundred  boys 
could  have  printed  formerly.”  Notwithstand- 
ing the  enormous  advantage  which  the  wonder- 
ful invention  above  alluded  to  gave  England, 
the  manufacturers  sought,  and  obtained,  pro- 
tection against  foreign  competition,  which 
protection  lasted  until  other  advantages  more 
than  compensated  for  its  abolition  to  their 
advantage.  And  so,  if  we  follow  the  history  of 
your  customs’  tariff  down  to  the  final  repeal  of 
the  Corn  Laws,  1846-49,  we  will  find  that  even 
the  passage  of  this  Act  of  repeal,  which  was 
heralded  abroad  as  a great  triumph  of  principle 
by  Cobden  and  his  followers,  was  not  entirely 
due  to  the  faith  of  the  majority  who  voted  for  it 
in  the  economic  theory  which  was  preached  as 
a new  gospel  for  suffering  humanity.  Con- 
firming the  above  statement  the  never  failing 
Gibbins  says  : — “ It  is  curious  to  note  how  the 
Factory  Acts  were  passed  in  the  first  instance  ; 
these  Acts  all  showed  the  steady  advance  of 
the  principle  of  State  interference  with  labour ; 
a doctrine  not  distasteful  to  the  old  Ricardian 
school  of  economists,  even  when  that  inter- 
ference was  made  in  the  interests  of  thephysical 
and  moral  well  being  not  only  of  the  industrial 
classes,  but  of  the  community  at  large.  Hence 
the  economists  aided  the  manufacturers  of  the 
day  in  opposing  the  Acts  to  the  utmost  of  their 
power,  and  the  laws  passed  were  due  to  the 
action  of  the  Tories  and  the  landowners,  but 
the  millowners  had  their  revenge  afterward 
when  they  helped  to  repeal  the  Corn  Laws  in 
spite  of  the  protest  of  the  landlords  who  did  not 
mind  the  workmen  having  shorter  hours  at 
other  people’s  expense,  but  objected  to  their 
having  cheaper  bread  at  their  own.” 

So  many  and  so  severe  have  been  the  critic- 
isms upon  the  tariff  legislation  of  the  United 
States — termed  hostile  to  England  by  some  of 
its  critics — both  in  your  newspapers  and  in 
some  instances  in  the  correspondence  of  Eng- 
lish manufacturers  who  have  been  invited  to  be 
exhibitors  at  Chicago  in  1893,  that  it  seemed 
necessary  to  me,  at  the  risk  of  wearying  you  to 
hold  up  before  you  the  reverse  side  of  the  pic- 


ture, England’s  free  trade  policy  as  viewed  by  us 
intheUnitedStates,  with  some  of  the  facts  in  his- 
tory upon  which  that  view  is  founded.  Once  mere 
I say  withoutexpressing  any  opinion  myself  upon 
the  right  or  wrong  or  expediency  of  either  policy. 

Whenever  and  wherever  in  England  the 
coming  Exposition  has  been  discussed,  whether 
in  the  drawing-room  or  the  counting-house  ; in 
the  correspondence  of  your  Secretary  with  those 
who  are  in  position  to  best  represent  Great 
Britain  and  Ireland,  the  McKinley  tariff  has 
been  brought  forward  as  an  impassable  obstacle, 
and  as  a piece  of  political  legislation  absolutely 
without  precedent,  and  hostility  to  England 
has  been  proclaimed  by  many  as  the  motive 
behind  it,  but  the  absurdity  of  this  view  is  now 
seen  by  the  intelligent  observer  of  events  who 
has  a knowledge  of  your  own  commercial 
history.  Self-interest  is  the  motive  for  such 
legislation ; and  when  intelligently  and  pro- 
perly directed,  a worthy  motive,  which  enters 
into  every  action  of  individuals  and  nations, 
never  absent  in  the  case  of  the  latter.  During 
all  of  the  period,  the  history  of  which  I have 
hastily,  and,  as  briefly  as  possible,  reviewed, 
down  to  and  including  the  passage  of  the  Corn 
Laws,  this  was  the  controlling  motive  of  your 
Parliament  at  Westminster,  and  it  is  national 
self-interest,  as  understood  by  its  members, 
which  govern  the  Congress  of  the  United 
States  at  Washington.  As  to  the  wisdom  or 
right  displayed  in  any  act  at  either  place  I 
have  expressed  no  opinion,  I would  have 
failed  in  my  duty  to  you,  and  to  the  interests 
which  I represent,  had  I left  unnoticed  on  this 
occasion  the  criticisms,  private  and  public, 
which  have  been  freely  expressed  of  our  recent 
tariff  legislation,  and  the  way  I have  treated 
the  subject  was  the  only  one  open  to  me. 
Probably  I would  not  have  given  this  part  of 
my  paper  so  much  space,  or  devoted  so  much 
time  to  laying  the  above  facts  before  you,  had 
your  Secretary  not  asked  me  to  read  a paper 
on  the  McKinley  tariff,  which  he  recognised 
himself,  on  a word  from  me,  as  hardly  appro- 
priate for  me  in  my  official  position. 

Part  II.— Future  Trade  Relations. 

We  can  now  pass  on  to  the  more  practical 
part  of  my  subject — especially  practical  at  this 
time,  as  it  involves  the  question  which  your 
manufacturers  and  merchants  have  to  decide 
without  further  delay — “ How  large  and  how 
representative  shall  the  exhibits  of  British  and 
Irish  industry  be  at  the  forthcoming  Columbian 
Exposition  ? ” The  British  Colonies,  while  slow 
at  first,  are  now  putting  forth  every  effort  to 
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secure  such  a representation  of  their  products, 
natural  and  manufactured  as  has  never  been 
made  before.  I therefore  leave  them  out  in 
formulating  the  above  query. 

The  future  trade  relations  between  Great 
Britain  and  the  United  States  is  the  subject 
with  which  I have  directly  to  deal.  Consider- 
ing the  present  trade  relations,  notwithstand- 
ing our  new  Customs’  tariff,  it  is  a matter  of 
constant  surprise  to  me  that  your  manu- 
facturers, without  regard  to  their  being  directly, 
and  in  that  sense  personally,  interested  in  the 
trade  with  the  United  States  on  account  of 
exporting  their  own  products  thither,  have  not 
vied  with  each  other,  not  only  in  themselves 
becoming  exhibitors,  but  in  co-operating  in 
every  way  with  your  Council,  appointed  the 
Royal  Commission,  to  take  care  of  the  interests 
of  Great  Britain  and  Ireland  at  the  forthcoming 
Exposition.  It  is  to  the  interest  of  every  one  of 
your  manufacturers,  even  those  who  export  no 
part  of  their  product  to  the  United  States,  that 
no  question  be  left  in  the  mind  of  the  visitor  at 
Chicago  in  1893 — whether  he  come  from  one  of 
your  own  colonies  or  from  South  America  ; 
from  Canada  on  the  North  to  Cape  Horn  on  the 
South  ; from  India,  from  tradition  in  the  East, 
to  Australia  in  the  West ; that  no  question  be 
left  in  the  mind  of  the  visitor  at  Chicago  in 
1893,  as  above  said,  as  to  the  place  which  you 


hold  and  have  held  so  long  in  the  commercial 
world,  which  place  will  be  indicated  to  thou- 
sands of  those  visitors  by  the  comparison 
which  they  will  make  between  the  British  sec- 
tion and  the  German,  or  the  French,  or  the 
| American  section,  and  by  American  I mean  the 
United  States.  From  all  over  the  world  will 
| come  the  shrewdest  merchants  of  every  nation, 

I not  for  pleasure  only,  but  also,  yes  mainly,  to 
see  whether  or  not  they  can  purchase  in  the 
United  States  or  Germany  perchance,  the 
articles  which  they  do  not  produce  themselves, 
to  better  advantage  than  from  countries  which 
have  hitherto  benefited  by  their  patronage, 
England  prominently. 

Before  entering  upon  the  discussion  of  my 
subject,  I must  first  repeat  the  statement  which 
I made  from  this  platform  on  the  evening  of 
December  the  nth  last ; that  the  United  States 
is  by  far  your  best  customer,  and  here  give  you 
the  list  of  your  twelve  best  customers  placed 
before  you  on  that  occasion.  So  far  is  the 
United  States  in  the  lead,  that  in  racing 
parlance,  appropriate  not  only  to  this  country, 
but  also  to  this  occasion  for  reasons  which  will 
be  clear  to  you,  there  is  not  a good  second  in 
the  field  ; for  the  United  States  buys  from  you 
fifty  per  cent,  more  than  Germany,  your  second 
best  customer.  Here  is  the  list,  which  some  of 
you  will  doubtless  remember  : — 


Comparative  Statement  of  the  Exports  of  Great  Britain  and  Ireland  for  the  Years 
1890  and  1891,  to  the  Countries  which  rank  as  her  twelve  best  customers. 


Countries  to  which  Exported. 

1890. 

>891. 

Increase.  1 Decrease. 

United  States 

32,068,128 

£ 

27,544,720 

£ 1 £ 9 
4,523,408 

Germany  

19,293,626 

18,859,544 

434.082 

France 

16,567,927 

16,430.542 

..  *37*385 

Turkish  Dominions  

io»32 * * * *4,374 

10,518,324 

193,950 

Holland  

10,121,160 

9,439,9io 

681,250 

Brazil  

7,458,628 

8,288,534 

829,906 

Belgium  

7,638,712 

7,353,839 

284,873 

Italy 

7,757,862 

6,293.437 

1,464,425 

China  (exclusive  of  Hong  Kong)  

6,608,982 

6,455,776 

153,206 

Russia 

5,751,601 

5,413.093 

..  338,508 

Spain  (including  Canary  Islands)  

5,466,045 

5,43b82o 

34.225 

Argentine  Republic  (including  Atlantic  coast  of 
Patagonia)  

| 8,416,112 

4,240,602 

4,T75'510 

Total 

£137,473.157 

1 

^126,270,141 

^1,023,856  {.'12,226,872 

I append  the  Table  for  examination  at  your 

leisure.  Coupled  with  other  similar  state- 

ments with  which  I will  furnish  you,  it  may 

lead  some  of  your  manufacturers  now  hesita- 

ting about  being  exhibitors  at  Chicago  in  1893, 

to  lose  no  more  time  in  making  a worthy  dis- 


play in  order  that  they  may  have  a “ place  ” — 
again  resorting  to  racing  parlance — in  the 
contest  which  will  be  concentrated,  for  the 
time  being,  at  the  World’s  Columbian  Exposi- 
tion. In  measuring  the  benefits  derived  from 
exports,  you  — and  especially  the  British 
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manufacturer  who  has  no  direct  interest  in  the 
exports  to  the  United  States  — must  bring 
yourselves  to  appreciate  the  fact  that  in 
whatever  proportion  the  United  States  is  a 
customer  for  any  given  article,  they  help  in 
like  proportion  to  support  the  industries  which 
find  no  market  in  the  United  States,  but  are 
dependent  upon  the  cotton  manufacturer,  for 
example,  who  does  ; the  engineers  and 
machinery  builders  ; the  owners  of  your  coal 
mines  and  the  miners  who  work  them  ; your 
railway  companies,  which  transport  the  raw 
material  and  the  finished  product  to  and  from 
the  mill;  your  steamship  companies,  which 
have  a monopoly,  aided  by  our  tariff,  in  the 
transportation  of  raw  material  from  and  pur- 
chased product  to  the  United  States  ; and 
-even  your  landowners. 

To  show  over  what  a wide  range  of  indus- 
tries your  exports  to  the  United  States  are 
spread — ramifying  in  their  benefits  through 
•other  industries  as  above  indicated  — 
•and  how  distributed  between  the  manu- 
facturing centres  of  Great  Britain  and 
Ireland,  I here  insert  a list  of  105  principal 
articles  with  which  you  supply  us,  and  the 
mames  of  the  places  from  which  they  are 
shipped.  (See  pp.  533-4.) 

These  go  in  varying  quantities  from  Belfast, 
Birmingham,  Bradford,  Bristol,  Cardiff,  Cork, 
Dublin,  Dundee,  Dunfermline,  Falmouth, 
■Glasgow,  Huddersfield,  Hull,  Leeds,  Leith, 
.Liverpool,  London,  Manchester,  Newcastle, 
Nottingham,  Plymouth,  Sheffield,  Southamp- 
ton,, and  Tunstall. 

This  list  develops  the  fact  that  the  manu- 
facturers who  have  the  largest  share  in  the 
trade  with  the  country  which  is  your  best 
customer,  are  the  ones  who  have  complained 
the  most  bitterly  about  our  recent  tariff  legis- 
lation. On  the  real  effect  of  this  legislation  I 
will  have  something  to  say  later  on,  as  it,  of 
'Course,  bears  upon  the  question  we  are  dealing 
with.  Owing  to  my  having  been  called  on  to 
«read  this  paper  now  instead  of  a fortnight 
later,  the  returns  for  1891  are  not  accessible, 
and,  therefore,  the  list  is  for  the  last  quarter 
of  1891.  I see  from  this  list  that  drugs 
and  chemicals  are  the  largest  in  amount. 
Woollen  and  worsted  goods,  with  the  addition 
of  stuff  goods,  which  are  a mixture  of  woollen, 
take  second  place  with  a total  of  approxi- 
mately ^700,000,  with  an  increase  over  1890 
of  about  ^125,000  ; next  comes  tin  plates,  and 
after  this  linens,  with  cotton  following  close 
behind  ; after  that  iron  and  steel  manufac- 
tures, and^then"glass,|china,  and  earthenware, 


of  which  I am  glad  to  know  that  a firm  well 
known  to  you  all,  and  bearing  a name  with 
which  the  rolls  of  this  Society  are  honoured 
and  known  in  America  as  well  as  England,  is 
going  to  make  a splendid  exhibit  at  Chicago, 
in  1893.  I must  read  to  you  here  the  increase 
and  decrease  in  the  twelve  articles  largest  in 
amount  on  the  above  list  of  exports,  and  then 
pass  on  to  the  point  they  naturally  bring  me 
to— the  effect  of  our  present  tariff  upon  the 
present  trade  relations  of  the  United  Kingdom 
and  the  United  States.  (See  Table,  p.  535.) 

Looking  over  the  above  list,  and  seeing 
that  at  or  near  the  top  are  the  manufacturers 
who  have  grumbled  the  most  about  our  new 
tariff,  I am  reminded  of  what  an  Irish  or  an 
English  friend  — perhaps  your  Secretary — I 
hope  he  will  not  shirk  it  if  I say  it  was  he — 
at  least  in  so  far  as  it  pertains  to  Englishmen 
— told  me,  as  a proverb  all  over  the  United 
Kingdom,  “ That  an  Irishman  was  never  at 
peace  except  when  he  was  in  a fight ; an 
Englishman  never  happy  except  when  he  was 
grumbling ; and  a Scotchman  never  at  home 
except  when  he  was  abroad.”  I mention  the 
Irishman  and  the  Scotchman,  with  both  of 
which  I am  allied  by  blood,  as  I do  not  wish 
to  slight  my  own  kinsmen.  It  must  be  con- 
cluded, then,  that  your  cotton  and  woollen 
manufacturers  are  happy,  and  they  have 
reason  to  be,  as  have  all  of  your  manufacturers, 
at  the  results  so  far  of  the  McKinley  Tariff.  Let 
us  see  what  these  results  have  been,  and  how 
far  and  in  what  direction  the  variations  in 
your  trade  are  due  to  the  tariff.  To  do  this 
we  must  first  compare  the  exports  of  the 
United  Kingdom  to  the  United  States  for 
last  year  with  1890,  on  October  6th,  of  which 
year  the  new  tariff  wTent  into  effect — being  in 
effect  practically  for  the  last  quarter  of  that 
year. 

Then,  or  secondly,  we  must  examine  into 
other  causes  which  were  actively  at  work  to 
bring  about  a shrinkage  in  your  trade,  not 
only  with  the  United  States,  but  with  every 
part  of  the  world,  before  the  tariff  went  into 
effect,  and  entirely  independent  of  it,  and 
culminating  after. 

Next,  or  in  the  third  place,  we  must  examine 
into  the  conditions  of  trade  generally  preceding 
the  great  Baring  failure,  and  ask  in  how  far 
these  conditions  would  have  operated  to  pre- 
vent any  increase  in  1890  over  1889,  if  they 
did  not  actually  work  a decrease,  without  the 
stimulus  of  profit  growing  out  of  the  advance 
in  prices  resulting  from  the  tariff. 

In  the  fourth  place,  we  must  compare  the 
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Values  of  Principal  Articles  of  Export  from  the  United  Kingdom  to  the  United  States 
for  the  Quarter  ended  December  3isr,  1891. 


Articles. 

1891. 

1890. 

Increase. 

! Decrease. 

Increase. 

Decrease. 

dols. 

dols. 

dols. 

| dols. 

£ 

£ 

Animals 

95,073-32 

120,668.63 

.. 

25,593  3' 

5-i  P 

Antimony  

68,575-25 

• • 

, . 

.. 

Artificial  flowers  

85,241.19 

.. 

.. 

.. 

Bags  and  bagging  

104,744.17 

.. 

.. 

Beer,  ale,  and  stout 

490,217.89 

438,364.88 

51,853-OI 

10,370 

Blacking 

2,615-13 

Books 

677,079-49 

471,815.24 

205,264.25 

41,053 

Bricks  and  tiles 

98,409.40 

. . 

• • 

Bristles  

18,720.04 

. , 

. . 

. • 

. . 

# „ 

Brushes,  tooth  and  hair  

21,699.17 

• . 

. • 

Burlaps  

1,862,706.90 

1,290,778-31 

571,928.59; 

•• 

114,385 

Buttons 

15,029.52 

2,422-95 

12,606.57 

.. 

2,521 

Card  clothing 

46,974-i3 

49,885.19 

2,911.06 

.. 

58; 

Carpets  

150,275.22 

166,439.64 

. . 

16,154  42 

.. 

3,23 

Cement  

284,441.83 

371,826.31 

. . 

87,384.48 

.. 

17,47; 

Chalk  

18,401.16 

. . 

China  clay 

95,486.74 

90,370.81 

5,”5  93 

.. 

1,023 

Clocks  and  watches 

11,271.13 

. . 

. . 

. , 

Coal  and  coke  

Cocoa  and  chocolate  

309,286.01 

47,003.76 

210,777.40, 

53.049.46 

98,508.61 

6,045.70 

10,701 

I,20< 

Coffee  

75,491-21 

17,882.86 

57,608.35, 

. . 

11,521 

Colours,  paints,  and  varnishes. . 

202,38  7.73 

129,566.95 

72,820.78 

14,564 

Confectionery  

13,130.35 

.. 

. . 

. . 

Cotton  

233,4i3-47 

. . 

.. 

Cotton  manufactures  

2,245,893.53 

2,114,960.69 

130,932.84 

. . 

26,186 

Cutlery  

205,909.83 

I39,907-98 

66,001.85 

13,200 

Cycles 

66,711.29 

. . 

Drugs  and  chemicals  

3,693,759.27 

3,010,683.70 

683,075.57 

. . 

136,615 

Elastic 

84,736.56 

Emery 

6,315- 14 

* ' ! 

. . 

Feathers 

9r,936.4J 

256,599.37 

•* 

164,662.96 

.. 

32,93; 

Fish 

1 210,970.28 

. . 

. . 

Floorcloth 

30,026.31 

18,151.74 

h,874  57 

. . 

2,375 

Fiuits,  nuts,  and  vegetables  .. 

491,527.80 

738,503.66 

246,975.86 

49,39! 

Fuller’s  earth 

i9,435-89 

*• 

. . 

Furniture  

41,294.07! 

*• 

. . 

Glass,  china,  and  earthenware. . 

1,232,778.32 

1,071,436.66, 

161,341.66 

32,268 

Gloves,  hosiery,  &c 

182,129.471 

l86,877.86| 

4,748.39 

9-4 1 

Glue  and  gelatine 

82,100.821 

. . 

. . 

Grease 

67,937.52 

. , 

Gums 

70,785.21 

•* 

•• 

Hair — cow,  calf,  &c 

59,222.72 

97,276-05 

38,053.33 

7,6k 

Hardware  

1 386,543-21 

3I3,°53-02 

73,490.19 

14,698 

Hats  

24,917.69 

Hemp,  flax,  and  tow* 

, 1,128,367.71 

1 i,i72j75i-39i 

44,383-68 

8,871 

Indigo 

j 28,760.00 

•• 

. . 

. . 

Ivory  

35,46501 

*• 

Jute 

24,118.97 

j 33, 25 1-45 

1 

9,132.48 

1, 821 

Laces  

937,561.46 

, 1,052,540.92 

114,979.46 

22,99< 

Leather  

1 235,770.59 

454,710.43 

218,939.84 

43,78* 

Linens 

2,647,394.56 

l 2,547,786.83 

j 99,607.73 

. . 

19,921 

Linseed  

.. 

Machinery 

706,438.98 

609,549.98 

1 96,889.00 

1 

- : 

19,378 

1 1 

•• 
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Articles. 

1890. 

1891. 

Increase. 

Decrease. 

Increase. 

Decrease. 

dols. 

dols. 

dols. 

dols. 

£ 

£ 

Matches 

4,250.17 

.. 

. . 

Metals — iron  and  steel  and 
manufactures 

1,246,537.91 

1,627,899.42 

381,361.51 

76,272 

Metals — other  

i54,°o°.77 

. . 

. . 

. . 

. . 

Mustard 

48,430.01 

. . 

. . 

. . 

. . 

. . 

Oils 

84,348.69 

. . 

. . 

. . 

. . 

. . 

Ores,  iron,  &c 

i58,35&-25 

. . 

. . 

. . 

Paper  and  paperhangings  .... 

100,099.72 

. . 

. . 

. . 

* *. 

. . 

Paper  stock  

468,117.94 

439,940.84 

28,177.10 

. . 

5,635 

. . 

Perfumery 

17,001.60 

. . 

. . 

. . 

•• 

. . 

Pitch  and  tar 

105,695.41 

. . 

. . 

. . 

.. 

.. 

Plumbago  

1,505-05 

.. 

. . 

.. 

.. 

Precious  stones 

591,215-07 

364,440.59 

226,774.48 

•• 

45,355 

Preserves,  pickles,  &c. 

155,295-03 

261,078.13 

. . 

105,783.20 

21,156 

Provisions,  cheese,  bacon,  &c  . . 

43,698.20 

. . 

. . 

. . 

,, 

0 uicksilver 

320,361.40 

. . 

• • I 

.. 

Rice  

78,440,85 

. . 

. . 

• • 

..  1 

Rope  

12,062.88 

. . 

. . 

•• 

. . 

Rubber,  raw 

674,736  68 

344,688.56 

330,048.42 

. . 

66,0091 

.. 

Rubber — clothing  and  manu- 
factures   

41,985.90 

# # 1 

Saddlery 

52,471.62 

66,396.82 

. . 

13,925.20 

JO 

OO 

Ul 

Salt 

193,290.17 

• . 

Sausage  casings 

49, I°3-I4 

1,677.65 

47,425.49 

. . 

9,485 

! 

Scientific  & optical  instruments 

22,289.61 

. , 

. . 

, . 

Seeds,  plants,  &c 

122,869.47 

233,463.26 

. . 

110,593.79 

22,Il8 

Shellac  

21,250.15 

. . 

. . 

. , 

i 

. . 

Shells  

110,107.91 

. . 

. . 

. . 

Silks  

216,926.16 

313,572.64 

. . 

96,646.48 

19,329 

Soaps  

64,330.10 

. . 

. . 

Skins,  furs,  &c 

1,952,797.54 

2,535,838.73 

. . 

583,041.19 

Il6,608 

Spices 

116,507.57 

152,876.80 

t • 

36,369.23 

.. 

7,274 

Sponges 

9,750.15 

. . 

. . 

9 . 

“ 

. . 

Stationery  

102,314.19 

48,265.76 

54,048,43 

• • 

10,809 

Sticks  and  canes  

27,213.15 

. . 

. . 

, # 

.. 

Straw  plait  and  braids 

212,107.03 

. . 

. . 

. # 

Straw  manufactures 

1,210.60 

. . 

. . 

# 9 

, . 

Stuff  goods 

1,111,133.18 

1,089,190.58 

21,942.60 

# , 

4,388 

Stone,  marble,  granite,  &c 

92,081.19 

. . 

. . 

. . 

. . 

Sugar  

20,118.21 

. . 

. . 

• • 

.. 

Tea 

825,750.31 

99,368.70 

726,381.61 

• # 

145,276 

• . • 

Threadf 

114,403.26 

813,536.68 

, , 

. . 

. . 

Tin 

401,316.12 

376,559-95 

24,756.17 

. # 

4,95! 

: 

Tinplates  

2,834,026.58 

6,947,  J95-24 

4,113,168.66 

822,633 

Tobacco  and  cigarettes  

52,232.14 

. . 

. . 

. . 

. . 

. . 

Unions  

129,891.39 

542,762.62 

. . 

412,871.23 

82,574 

Wearing  apparel  

27,361.14 

62,605.95 

35,244.8l 

. . 

7,049 

Wines  and  spirits 

152,952.35 

131,495.65 

21,456.70 

. . 

4,291 

. . 

Woods  . . . . 

31,783.15 

. . 

. . 

. . 

. . 

. . 

Wool  and  camel  and  goat  hair  . 

1,763,19 7.72 

1,867,227.98 

104,030.26 

I * * 

20,806 

Woollen  and  worsted  goods  . . 

2,358,709.33 

i,764,733.88 

; 593,975-45 

. . 

h8,795 

Works  of  art  

71,726.61 

202,487.06 

130,760.45 

26,152 

Yarnf 

489,131.93 

. . 

. . 

. . 

. . 

. . 

All  other  articles  

4,284,695.63 

6,521,436.66 

> # # 

2,236,741.03 

447,348 

42,407,671.46 

144,174,692.45 

1,767,020.99 

1 . . 

353,404 

* Included  in  “All  other  Articles  ” in  1891.  t Yarn  and  Thread  were  included  under  one  total  in  1890. 
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Decrease  in  exports  tin-plates, 
quarter  ending  Dec.  31,  1891  $4,113,162 

Decrease  in  total  exports,  quar- 
ter ending  Dec.  31,  1801 ....  1,767,021 

Showing  increase  in  articles)  t n 

otherthan  tin-plates...' j ^,346,148 

Or  ^469,222. 


decrease  in  your  exports  to  the  United  States 
with  the  corresponding  decrease  to  other 
nations  of  such  rank  in  commercial  import- 
ance in  their  relations  with  you  as  to  be  worthy 
of  special  mention. 

In  the  fifth  place  we  must  ask  what  natural 
causes  are  at  work,  aside  from  the  tariff, 
which  may  be  called  artificial,  to  check  for 
a time,  if  temporary,  your  exports  to  the 
United  States,  or  if  permanent,  to  ultimately 
bring  about  a steady  decrease  in  them,  or  in 
some  of  them,  to  be  replaced  perhaps  by  some- 
thing else.  And  then  you  must  ask  yourselves 
how  far  disagreement  between  labour  and 
capital  has  operated,  and  will  operate  to 
further  complicate  the  question,  and  then  if 
you  will  allow  me  to  add  to  the  puzzle,  one 
query  for  your  textile  manufacturers  of  Man- 
chester and  Bradford  especially,  how  much  of 
the  loss  in  their  trade  is  due  to  change  in 
styles,  fickle  as  the  wind,  which  they  them- 
selves are  moving  too  much  in  a groove  to 
anticipate.  Upon  the  two  last  I will  have 
nothing  to  say. 


I find  support  for  the  line  I have  chosen  in 
the  above  questions,  and  the  causes  for 
declining  trade,  which  many  of  your  manu- 
facturers at  least  haver  efused  to  consider,  in 
a daily  paper  of  recognised  standing.  “ During 
the  last  few  years,”  says  the  St.  James's 
Gazette  of  the  ist  instant,  “the  country  has 
passed  through  a serious  crisis.  The  con- 
traction of  trade,  due  in  a large  measure  to 
over  production  and  over  speculation,  the 
collapse  of  two  great  financial  houses,  the 
hostile  tariffs” — note  the  characterisation 
“hostile” — in  America  and  elsewhere,  and 
the  labour  troubles  have  had  “ far  less  effect 
than  could  have  been  anticipated,”  the 
reason  given  being  of  a character  with  which 
we  have  nothing  to  do. 

Now  for  our  questions  seriatim. 

The  exports  from  the  United  Kingdom  to  the 
United  States  in  1890,  as  shown  by  the  tabular 
statement  above  given,  amounted  in  value  to 
^32, 068,128  out  of  a total  of  exports  of 
^176, 160,202,  the  United  States  taking  18  1 -5th 
per  cent,  of  the  total,  while  in  1891  your 
exports  to  the  United  States  amounted  to  the 
value  of  ^27,544,720  out  of  a total  of 
^161,305,487,  the  United  States  taking  17 
per  cent,  of  the  total ; a loss  of  one  and  one- 
fifth  (1  1 -5th)  per  cent.  But  an  artificial 
stimulant  had  been  administered  in  1890  in 
the  shape  of  the  tariff  proclaimed  as  coming, 
and  inducing  heavy  buying  in  anticipation 
thereof.  In  the  first  quarter  of  1890,  as  com- 
pared with  1889,  there  had  been  a falling  off 


Increase  and  Decrease  and  Movement  of  Twelve  Leading  Articles  of  Export  from  Great 
Britain  to  the  United  States  for  the  Quarters  ending  Dec.  31,  1890,  and  Dec.  31,  1891. 


Articles. 

1890. 

1891. 

Increase. 

Decrease. 

Place  of  Production. 

£ 

£ 

£ 

£ 

Tinplates  

Drugs  and  Chemicals  . . 
"Woollen  and  Worsted 
and  Stuff  Goods  .... 
Linens  

1,389,439 

602,136 

570,773 

509,557 

507,167 

422,992 

566,805 

738,751 

693,968 

529,478 

390,559 

449,178 

136,615 

123,195 

19  921 

822,634 

;; 

South  Wales. 

Liverpool,  London. 

Bradford,  Huddersfield,  Leeds. 
Belfast,  Manchester,  Glasgow. 
London. 

Skins,  Furs,  Sic 

116,608 

Cotton  Manufactures  . . 
Wool  and  Camel  and 

26,186 

Manchester,  Glasgow. 

Goats’  Hair  

373,445 

352,639 

20,806 

London,  Liverpool. 

Iron  and  Steel  Manu-  ) 

factures  J 

Burlaps  , 

325,579 

258,155 

249,307 

372,541 

114,386 

76,272 

( Liverpool,  Birmingham,  Glasgow, 
' j Sheffield. 

Dundee. 

Glass,  China,  Sc  Earthen- 

ware   

214,287 

210,508 

121,909 

246,555 

187,512 

141,287 

32,268 

Burslem,  Birmingham. 
Nottingham. 

Laces 

22,996 

Machinery 

19,378 

*» 

Manchester,  Bradford,  London. 
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in  the  exports  to  the  United  States  to  the 
amount  of  ^56 6,302,  followed  by  a reaction 
which,  considering-  other  concurrent  incidents, 
could  not  have  been  expected  without  the 
stimulant  above  alluded  to.  Under  its 
powerful  influence  the  second  and  third 
quarters  of  1890  showed  an  increase  over  1889 
of  ^2,600,801.  The  whole  of  this  increase  is 
considered  by  those  in  the  most  favourable 
position  to  judge  of  the  causes  which  produced 
it,  to  be  due  to  purchases  made  in  anticipa- 
tion of  the  advance  in  prices  growing-  out  of 
the  new  tariff.  The  whole  amount  of  this  in- 
crease, to  properly  compare  the  two  years 
therefore,  should  be  deducted  from  the  total  of 
1890  and  added  to  that  of  1891,  the  result  of 
which  would  be  that  your  exports  in  the  former 
year  (1890)  would  show  a total  of  ^29,467,327, 
and  of  the  latter  (1891)  a total  of  ^30,145,621, 
providing  that  other  concurrent  events  above 
alluded  to  had  not  intervened  to  check  your 
trade  with  us,  and  had  our  merchants  pur- 
chased as  freely  in  the  ordinary  course  of  trade 
without  the  stimulus  of  speculative  profit. 

But  the  trade  of  1891  also  was  helped  by  the 
artificial  stimulant  of  the  increased  duty  on  tin 
plates  taking  effect  on  July  1st  of  that  year, 
your  exports  of  that  article  showing  an  in- 
crease for  the  year  1891  over  the  year  1890  of 
^480,000,  notwithstanding  the  heavy  decrease 
in  the  last  half  of  the  former  year,  as  indicated 
by  the  figures  for  the  last  quarter,  given  above. 
Leaving  tin  plates  out  of  our  calculation,  your 
exports  to  the  United  States  for  the  last 
quarter  of  1891  show  an  increase  of  approxi- 
mately ^470,000,  some  of  the  items  of  which 
increase  I have  given  above.  It  will  be  time 
enough  to  deal  with  the  actual  and  permanent 
result  of  the  tariff  when  we  are  far  enough 
away  from  the  passage  of  the  Tariff  Act  to 
judge  of  it.  What  the  owners  of  your  tin  mines 
have  most  to  fear  is  our  finding  tin  in  the 
United  States  in  such  quantities,  and  of  such 
quality,  as  to  enable  us  to  dispense  entirely 
with  the  duty.  Quoting  from  an  article  by 
Mr.  Andrew  Carnegie,  in  the  Nineteenth 
Century,  for  June  of  last  year,  “It  may  now 
be  noted  that  prices  in  Europe  and  the  United 
States,  for  everything,  draw  nearer  and  nearer 
together.  In  recent  times,  steel  rails,  for 
instance,  have  sometimes  been  quite  as  cheap 
in  New  York  as  in  London,  and  very  often  as 
as  cheap  as  foreign  rails  could  have  been  im- 
ported to  New  York  free  of  duty.” 

There  is  a clause  in  the  McKinley  Tariff  Bilb 
of  which  I have  heard  no  complaint,  but  which 
has  a more  important  bearing  upon  your  manu- 


facturing interests  than  its  protective  features, 
it  reads  : — “ That  where  imported  materials  on 
which  duties  have  been  paid  are  used  in  the 
manufacture  of  articles  manufactured  or  pro- 
duced in  the  United  States,  there  shall  be 
allowed  on  the  exportation  of  such  articles  a 
drawback,  equal  in  amount  to  the  duties  paid 
on  the  materials  used,  less  one  per  centum  of 
such  duties.” 

As  for  the  second  question,  the  causes  other 
than  the  tariff  which  operated  to  bring  about 
and  intensify  the  shrinkage  in  your  foreign 
trade  generally,  these  are  too  recent,  and  their 
effect  too  deep  and  widespread  in  this  com- 
munity to  require  more  than  passing  notice, 
from  me.  These  causes  other  than  the  tariff 
— “over-production,  over  - speculation,  the. 
collapse  of  two  great  financial  houses,”  witfv 
possible  results  so  serious  as  to  justify  the 
Bank  of  England  stepping  in  and  borrowing^ 
large  sums  abroad,  to  arrest  a disaster  from 
which  you  could  not  have  recovered  for  years,, 
with  the  most  profitable  trade  at  home  and 
abroad.  In  what  relation  did  the  United 
States  stand  to  you  at  this  juncture  ? First  of 
all,  just  prior  to  this  crisis,  she  increased 
enormously  her  purchases  from  your  manufac- 
turers, enabling  them  to  reduce  their  discounts, 
with  their  bankers  when  money  was  worth  a 
premium.  Following  these  increased  pur- 
chases, they  bought  back  securities  to  aa 
amount  far  larger  than  the  loan  sought  for  and 
made  by  the  Bank  of  England  from  the  Bank 
of  France,  thus  rendering  a service  even  b> 
the  manufacturers,  who  must  depend  largely 
upon  the  banks,  more  than  off-setting  in 
advantage  the  whole  decrease  in  your  exports 
to  the  United  States  for  the  last  quarter  of 
1890,  had  this  loss  of  trade  been  an  actual  and 
permanent  loss  instead  of  no  loss  at  all,  but 
only  a transfer  of  the  transaction  to  an  earlier 
period  of  the  year. 

I have  already  anticipated  my  third  heading; 
and  will  now  only  note  it  to  point  out  to  you  the 
beginning  of  the  shrinkage  in  your  trade.  The 
collapse  in  Argentine  as  first  indicated  in  a 
decline  in  your  exports  to  that  Republic,  from' 
the  high-water  mark  of  1889  — ^10,681,879) 
to  ^8,416,112  in  1890,  and  then  to  ,£4,240,602: 
in  1891 — to  say  nothing  about  the  losses 
there  from  “ over  - trading  and  specula- 
tion.” Fair  crops  in  1890,  and  large 
crops  in  1891  in  the  United  States,  and 
an  unprecedented  demand  for  our  bread- 
stuffs  during  the  last  quarter  of  1891,  making 
business  of  all  kinds  good  with  us,  and  en- 
hancing our  purchasing  power,  was  the  balance 
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wheel  which  saved  the  world  from  a financial  dis- 
aster, such  as  history  hardly  records.  What  the 
conditions  were  in  the  financial  capitals  of  other 
countries  is  well  known  to  all  of  you.  They 
had  all  the  securities  they  could  stagger  under. 

We  now  come  to  our  fifth  question,  What 
natural  causes  are  at  work,  aside  from  the 
tariff,  which  may  be  called  artificial,  to  check 
your  exports  to  the  United  States,  and  in  time, 
if  permanent,  bring  about  a steady  decrease  in 
them  or  some  of  them,  to  be  replaced  perhaps 
by  something  else  ? and  I will  add  here,  What 
are  the  natural  impediments  in  the  way  of 
these  natural  causes,  which  may  tend  to  defer 
for  years  to  come  their  full  fruition  without 
some  aid ; as  the  mountain  deflects  from  its 
straight  course,  the  mighty  river,  which  in 
time  cuts  its  way  through  solid  rock,  unaided 
by  dynamite,  or  blasting,  or  other  modern  in- 
ventions, artificial,  as  is  the  tariff,  but  still 
when  applied  with  proper  limitations  as  to 
time  and  place,  circumstance  and  quantity, 
only  brings  about,  though  hastening,  results  in 
accordance  with  natural  laws.  As  to  the  first 
part  of  this  question,  there  are  several  causes 
at  work,  aside  from  the  tariff,  not  only  to  cut 
off  your  exports,  especially  of  cotton  goods  to 
the  United  States,  which  are  only  one  and 
fifteen  one  hundredths  of  one  per  cent,  of 
your  total  export  of  cotton  goods,  but  also 
to  bring  the  United  States  to  the  fore 
as  a competitor  in  this  line  of  manu- 
facture in  your  other  foreign  markets,  pro- 
minently in  South  America,  China,  and  Japan. 
It  is  no  more  in  accordance  with  natural  laws 
for  you  to  bring  the  cotton  from  the  United 
States,  and  send  the  manufactured  article  to 
countries  in  closer  proximity  than  you  yourself 
to  the  cotton  fields,  than  it  was  for  you  in  the 
1 6th  century  to  send  your  wool  to  Flanders 
to  be  manufactured  and  distributed  from  there 
to  the  consumer.  The  place  for  the  cotton 
mill  is  in  or  adjoining  the  cotton  field,  and 
there  the  next  generation  at  the  latest  will 
find  it  in  its  most  prosperous  condition.  U ntil 
about  the  year  1890,  after  the  period  of  recon- 
struction following  the  “ late  unpleasantness  *’ 
as  we  now  call  the  late  war,  the  South  was 
purely  agricultural,  with  no  ambition  to  be 
anything  else.  It  was  only  a question  whether 
their  cotton  would  be  sent  to  New  England  or 
Old  England,  and  Baines,  in  his  History  of  the 
Cotton  Manufactures,  tells  us  that  the  differ- 
ence between  the  freight  on  cotton  from  New 
Orleans  to  Boston  and  New  Orleans  to  Liver- 
pool, was  a quarter  of  a penny  per  lb.  But  as 
the  discovery  of  coal  and  iron  in  the  north  of 


England  (in  Lancashire)  resulted  in  your 
cotton  mills  and  other  manufactures  locating 
there,  so  the  discovery  of  iron  and  coal  in 
Alabama  opens  the  way  for  the  construction 
and  operation  of  mills  to  as  great  advantage 
in  or  adjacent  to  the  cotton  fields.  The  new 
south  is  to  the  United  States  what  the  west 
was  fifty  years  ago — the  place  for  men  with 
brains,  experience,  and  capital — 3uch  as  some 
of  your  cotton  manufacturers  at  Manchester 
and  Bradford.  Twenty-five  years  ago,  any 
railroad  manager  of  prominence,  or  anyone 
versed  in  railroad  affairs,  would  have  told  you 
there  was  no  money  in  lines  running  north  and 
south,  that  only  lines  connecting  the  east  with 
the  west  could  pay.  But  now  the  west,  rich 
herself,  is  reaching  out  southward  as  is  the 
east,  and  capital  is  flowing  into  the  southern 
States  for  the  development  of  her  industries. 
So  large  and  so  important  have  become  the 
agricultural  and  industrial  interests  of  our 
Pacific  coast,  and  the  traffic  between  it  and 
the  Atlantic  coast,  that  with  the  capital  for 
such  works,  we  have  not  only  been  brought  to 
the  recognition  of  the  importance  of  a water- 
way for  ocean  steamships  between  the  two, 
but  a company  has  been  organised  for  the 
construction  of  a ship  canal  across  the  Isthmus 
of  Nicaragua.  But  the  results  of  the  con- 
struction of  this  canal  will  reach  beyond  the 
boundaries  of  the  North  American  continent  ; 
shifting  some  of  the  existing  avenues  of  com- 
merce thousands  of  miles.  “ The  discovery  of 
the  passage  by  the  Cape  of  Good  Hope 
destroyed  the  overland  trade  with  the  East, 
and  overthrew  the  commercial  supremacy  of 
the  Mediterranean  cities.  The  Suez  Canal  in 
like  manner  so  superseded  the  passage  by  the 
Cape  of  Good  Hope,  that  the  discovery  by 
the  Portuguese  has  become  nearly  as  sterile  as 
that  of  the  Carthagians  told  of  by  Herodotus. 
It  is  the  medium  of  commercial  intercourse 
between  Europe  and  Western  and  Southern 
Asia.”  How  will  the  opening  of  the  Nicaragua 
Canal  affect  the  present  channels  of  trade-  andi 
the  present  trade  relations,  especially  the  trade- 
relations  between  Great  Britain  and  the  United 
States  ? How  will  it  alter  the  relative  distances 
between  New  York,  on  the  one  hand,  and 
Liverpool,  on  the  other,  from  the  markets  of 
the  Pacific  coast  of  both  North  and  South 
America,  and  the  ports  of  China  and  Japan, 
and  India  and  Australia  ? “ New  York  and 

Liverpool  by  * The  Horn  * are  equally  distant 
from  San  Francisco,  viz.,  15,600  miles,  and 
the  same  is  true  of  all  other  ports  on  the  Pacific 
coast,”  says  the  Hon.  Warner  Miller,  Presi- 
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dent  of  the  Nicaraguan  Canal  Company,  in  an 
article  in  the  Forum  for  February.  “By  the 
canal,  New  York  will  be  distant  from  San 
Fraucisco  4,900  miles,  whilst  Liverpool  will  be 
distant  from  San  Francisco  7,600,  or  a differ- 
ence in  favour  of  New  York  of  2,700  miles  ; 
and  this  difference  in  favour  of  New  York  over 
Liverpool  holds  good  as  to  all  the  ports  on  the 
Pacific  coast  of  both  North  and  South  America. 
To-day  Europe  controls  more  than  three-fourths 
of  all  the  trade  on  the  Pacific  coast  of  both 
North  and  South  America.  With  the  canal 
constructed,  giving  the  merchants  of  the 
Atlantic  coast  2,700  miles  of  advantage  over 
Europe,  they  will  be  able  to  secure  the  bulk  of 
that  valuable  commerce.  At  the  present  time 
there  are  more  than  70,000,000  people  on  the 
islands  in  and  continents  bordering  on  the 
Pacific  Ocean,  who  will  be  brought  nearer  to 
New  York  by  distances  varying  from  3,000  to 
10,000  miles,  and,  taking  no  account  of  the 
vast  population  of  China  and  India,”  all 
markets  now  under  the  control  of  the  British 
manufacturer.  “ Shanghai  is  300  miles  nearer 
New  York  by  the  Nicaragua  Canal  than  Liver- 
pool by  the  rSuez,  and  New  York  2,000  miles 
nearer  Yokohama  than  Liverpool  by  the  Suez, 
thus  giving  New  York  an  advantage  over 
Liverpool  in'competing  for  the  trade  of  Japan. 
Melbourne  in  Australia,  and  Auckland  in 
New  Zealand,  are  brought  4,000  miles  nearer 
NewJYork  by  the  canal  than  by  ‘ The  Horn.’  ” 
Bombay  and  Calcutta,  the  ports  of  your  great 
Empire  in  India,  are  7,000  or  8,000  miles  from 
Liverpool  by  the  Suez  Canal,  and  to-day  you 
are  drawing  large  quantities  of  wheat  from 
India  over  a line  which  is  8,000  miles  shorter 
than  the  distance  round  the  “Horn”  from 
Liverpool  to  San  Francisco.  With  the  com- 
pletion of  the  Nicaragua  Canal  this  difference 
is  wiped  out.  From  ports  in  the  Gulf  of  Mexico 
— New  Orleans,  Mobile  and  Galviston— the 
distance  is  only  1,200  miles  from  the  western 
mouth  of  the  canal,  which  is  800  miles  less 
than  the  distance  from  New  York.  This  will 
•open  a market  for  the  raw  cotton  of  the  South 
in  Japan  where  40,000,000  of  people  use  cotton 
as  their  chief  article  of  clothing.  With  the 
distance  from  the  Gulf  of  Mexico  to  Japan 
reduced  over  half,  we  could  supply  the  Japanese 
market  in  competition  with  India;  and  further- 
more supply  India  herself  with  the  longer  fibred 
product  of  our  own  cotton  fields,  for  mixture 
with  her  own,  the  “ shortness  ” of  the  fibre  of 
which  is  a great  difficulty  in  the  way  of  the 
Indian  manufacturer  competing  even  on  his 
own  ground  with  his  English  rivals. 


When  I made  my  first  allusion  to  the  estab- 
lishment of  cotton  mills  in  the  centre  of  or 
adjacent  to  the  cotton  fields  in  the  South,  and 
from  it  passed  on  to  the  effect  on  this  trade  and 
the  trade  of  the  United  States  generally  with 
the  west  coast  of  both  Americas,  of  the  opening 
of  the  Nicaragua  Canal,  and  what  is  to  us  the 
still  farther  west,  China,  Japan,  and  India,  it 
was  not  with  the  intention  of  taking  this 
staple,  and  presenting  it  as  an  illustration  or 
example  of  our  future  trade  relations.  But 
I see  no  better  method  than  this,  and  I shall 
therefore  follow  it.  And  it  is  peculiarly  fitfing 
that  we  should  take  the  movement  of  cotton,  a 
raw  material,  as  indicative  in  its  present  and 
future  phases  of  the  present  and  future  trade 
relations  of  Great  Britain  and  the  United  States 
as  I see  them,  and  follow  it  through  the  finished 
product  to  the  back  of  the  wearer  of  the  coat 
made  from  it,  for  it  is  typical  of  our  exports  to 
the  United  Kingdom,  as  it  is  typical  of  your 
exports  to  the  rest  of  the  world.  More  than 
this,  it  heads  the  list  of  your  manufactures  in 
value,  its  value  being  double  that  of  your 
woollen  manufactures,  and  as  much  as  your 
woollen  andsteel  and  iron  manufactures,  includ- 
ing machinery  and  steam-engines  combined, 
and  about  22\  per  cent,  of  your  total  manufac- 
tures. The  value  of  your  cotton  manufactures 
in  1840  was  ^24,678,460,  while  in  1889  the 
latest  figures  I happen  to  have  at  hand  was 
^62,089,442  ; and  for  this  output  the  United 
States  furnished  you  with  about  eighty  per 
cent,  of  your  raw  material,  the  product  of 
which  you  send  all  over  the  world. 

Your  imports  from  the  United  States  are  in 
fact  raw  materials  without  exception — bread- 
stuff and  meat  products  being  the  raw 
materials  of,  or  at  least  sustaining  brain  and 
brawn ; directly  in  the  latter  case,  indirectly 
in  the  former  as  the  fuel,  the  'combustion  of 
which  generates  the  heat  which  runs  the 
dynamo  of  the  brain.  Here  is  a list  of  the 
principal  articles  we  sent  you  in  1890,  in  the 
order  of  their  respective  values  : — 


Raw  Cotton  

Breadstuff's 

Bacon  and  Hams  

Oxen  and  Bulls 

Fresh  Beef 

Tobacco 

2,530,510 

Cheese  

Hard 

Leather  

Petroleum  

1,710,654 

Oil  Cake 

L355,853 

Total 

^86,675,640 

April  8,  1892.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS . 


539 


Not  only  are  raw  materials  by  far  the  largest 
part  of  our  exports  to  Great  Britain,  but  also 
of  our  total  exports,  forming  82  per  cent,  of 
that  total  for  our  fiscal  year,  ending  June  30th, 
189  £ ; 50*62  per  cent,  of  which  total  I may  add 
you  took  from  us,  sending  us  23*05  per  cent, 
of  your  total  exports  during  the  same  period. 

The  future  trade  relations  between  Great 
Britain  and  the  United  States  will  depend 
upon  the  latter’s  ability  to  convert  her  raw 
materials,  which  she  now  exports,  into  finished 
product,  and  sell  the  latter  in  foreign  markets 
which  you  have  hitherto  controlled.  What 
we  expect  the  Nicaragua  Canal  to  do  in  this 
direction  in  certain  markets  — the  western 
coast  of  both  Americas,  and  the  farther  west 
to  us,  China  and  Japan — I have  told  you 
above.  The  British  manufacturer  has  hereto- 
fore had  the  advantage  of  cheaper  coal  than 
his  competitor  in  the  United  States,  but  this 
advantage  seems  to  have  disappeared. 

The  average  price  of  coal  in  Great  Britain 
during  the  year  1889,  I have  seen  it  stated, 
was  6s.  6£d.,  or  about  Si '57  in  American 
money,  per  gross  ton  of  2,240  pounds.  In  his 
recent  report,  the  Commissioner  of  Labour  of 
the  United  States  gives  98^  cents  per  net  ton, 
or  Si 'io  per  gross  ton,  as  the  total  cost  of 
producing  lump  coal  at  ninety -nine  mines  in 
the  United  States  ; and  it  is  stated  that  for 
two  years  past  the  best  Virginia  coal  has  been 
sold  at  tidewater  at  a less  price  than  English 
coal  is  sold  at  Newcastle.  So  it  would  seem 
that  England  has  already  reached  the  phase 
when  her  manufacturers  have  not  the  advan- 
tage of  cheap  coal  as  compared  with  their 
competitors  in  the  United  States  ; and  the 
difficulty  must  increase,  as  has  recently  been 
prognosticated  by  more  than  one  writer  on 
this  economic  subject.  Notwithstanding  the 
facts  I have  laid  before  you,  many  of  you  will 
say,  in  hunting  parlance — appropriate  to  the 
occasion  as  is  racing  parlance — that  I am 
■“riding  before  the  hounds,”  and  tha.t  this 
generation  of  British  manufacturers  need  not 
concern  itself  with  anything  so  remote  as  the 
competition  in  a field  foreign  to  both,  of  a 
country  82  per  cent,  of  whose  exports  are 
materials  raw,  or  having  their  value  but 
slightly  increased  by  change  of  form.  This 
I will  grant  you,  with  the  limitation  of 
the  near  future  ; for  already  we  have  entered 
the  export  field ; and  notwithstanding  the 
depression  felt  all  over  the  world  fol- 
lowing the  Baring  catastrophe,  for  such 
it  was,  and  to  you  especially,  and  the 
shrinkage  in  your  own  trade,  the  exports  of 


manufactured  articles  from  the  United  States 
increased  7*3  per  cent.  In  the  article  of 
locomotives  there  is  an  increase  of  three  for 
one  in  value,  rising  from  $1,037,404  (equiva- 
lent to  £207,481)  in  1890,  to  $3,274,825  in 
1891  (equivalent  to  £654,965).  These  loco- 
motives have  been  distributed  as  follows:  — 
To  Cuba,  $958,084  (£191,617);  to  Brazil, 
$1,837,796  (£367,557)  ; and  to  your  Australa- 
sian colonies,  $892,295  (£178,459).  There 
was  also  a gain  of  $1,257,151  (£251,437)  on  a 
total,  in  1890,  of  $4,019,714  (£803,945)  in  road 
and  rail  cars  ; of  £10,000  in  sewing  machines, 
nearly  £17,000  in  glass  ware,  £9,000  in  locks, 
hinges,  and  builders’  hardware,  £14,000  in 
saws  and  tools,  £15,400  in  stationary  engines 
and  boilers,  and  £166,500  in  machinery  not 
specified.  Are  your  engineers  and  machinery 
manufacturers  going  to  make  a display  at 
Chicago  that  will  check  this  increase,  or  will 
they  (your  machinery  manufacturers)  leave  the 
mutually  foreign  field,  which  can  be  so  advan- 
tageously worked  at  Chicago,  for  the  American 
manufacturer  to  diligently  till  without  contest 
on  that  important  occasion,  while  they  rest 
contentedly  on  their  past  achievements  ? 

Our  exports  of  raw  cotton  amount  in  value 
to  about  £58,000,000,  while  our  exports  of 
manufactured  cotton  only  amount  to  about 
£2,721,000.  These  figures,  as  time  goes  on, 
must  come  together,  if  not  reverse  themselves 
through  the  operation  of  the  agencies  I have 
named  above,  and  you  must  divide  with  us,  at 
least,  the  trade  in  cotton  manufactures  foreign 
to  both.  With  the  completion  of  the  Nicaragua 
Canal,  the  Australian  wool,  which  now  comes 
first  to  London,  and  is  then  re-exported  to  the 
United  States,  will  come  direct  to  our  Atlantic 
ports,  cheapening  it  to  the  American  manufac- 
turer. To-day  woollen  manufactures  do  not 
figure  in  our  exports,  and  are  not  likely  to  be  for 
some  time  ; but  we  are  large  buyers  of  woollen 
goods  from  you,  having  taken  about  $700,000 
worth  of  the  product  of  your  woollen  mills 
during  the  last  quarter  of  1891,  with  an  in- 
crease, as  shown  above,  over  the  corresponding 
period  of  1890.  During  the  last-named  year, 
we  bought  woollen  goods  from  you  to  the 
amount  of  about  £5,300,000.  I also  note  in 
the  annual  statement  of  the  trade  of  the 
United  Kingdom,  under  the  heading  of 
“United  States”  exports  thereto  of  foreign 
and  colonial  manufactures  for  each  of  the 
five  years  beginning  1886-1890,  that  you  sent 
us  foreign  and  colonial  woollen  manufactures 
| valued  as  follows:  — 1886,  £5 2,277;  I887, 

I £123,186;  1888,  £203,632;  1889,  £353,642  ; 
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1890,  ^1,033,939.  How  far  this  enormous 
increase  has  been  of  a character  to  displace 
your  own  product  I do  not  know,  but  it  is  a 
question  for  you  to  ask  yourselves  whether  your 
foreign  and  colonial  competitors  are,  through 
the  aid  of  English  merchants,  cutting  into  your 
woollen  trade.  At  present  there  seems  no 
likelihood  of  our  becoming  competitors  with 
you  in  woollen  manufactures  in  markets 
mutually  foreign,  though  the  total  of  our 
output  is  three  times  the  value  of  yours,  the 
former  being  ^66,000,000,  and  the  latter 
about  ^20,418,482,  for  the  year  1890. 

Our  iron  and  steel  industry  has  overtaken 
and  passed  yours  in  magnitude.  In  1890, 
our  production  of  pig  iron  was  9,202,703  tons, 
against  7,875,703  tons  in  the  United  King- 
dom ; and  our  production  of  Bessemer  steel, 
4,03 1 ,535  tons,  against  2,014,843  tons  from 
your  furnaces.  Of  manufacturing  iron,  in- 
cluding rails,  2,820,377  tons  were  produced  in 
the  United  States,  against  1,923,221  tons  in 
Great  Britain. 

Time  does  not  suffice  for  me  to  enter  further 
into  particulars,  or  to  more  than  allude  to  your 
other  industries,  especially  the  one  which  has 
been  at  once  the  mainstay  of  all  the  others,  and 
dependent  upon  their  support — your  shipping. 
I read,  I think  in  the  Daily  Telegraph, 
some  time  last  summer — at  least,  during  the 
Naval  Exhibition  : — “ Throughout  all  the 
generations  we  have  been  a people  delighting 
to  go  down  to  the  sea  in  ships,  and  prone  to 
protect  our  countless  fleet  of  merchant  ships 
which  we  have  sent  to  carry  our  commodities 
to  the  uttermost  ends  of  the  earth,  by  ships  of 
war  armed  to  the  teeth,  manned  by  sailors 
prepared  to  go  anywhere,  and  ready  to  do  any- 
thing, and  commanded  by  officers  in  whose 
dictionary  the  word  fear  was  not  to  be  found.” 

I hope,  as  I know  you  do,  that  your  navy 
and  ours — which  we  are  building— may  never 
come  together  in  battle  except  as  allies  ; but 
with  your  merchant  shipping  we  will  soon  be 
in  a position  to  take  the  field  as  competitors  in 
the  trade  of  which,  as  above  said,  you  have 
had  a monopoly  ever  since  the  iron  steamer 
displaced  the  clipper  ship,  with  which  we  had 
well-nigh  grasped  the  palm.  To-day,  the 
products  of  your  looms  and  workshops  which 
you  send  to  us,  and  the  bread-stuffs  and  raw 
materials  with  which  we  supply  you,  are 
carried  to  and  fro  in  British  bottoms,  as  well  as 
the  enormous  number  of  my  countrymen  who 
visit  England  every  year,  to  add  not  only  to  the 
revenues  of  your  steamship  lines,  but  also  in  an 
enormous  degree  to  the  profit  of  the  London 


hotels,  lodging-house  and  shop-keepers,  and 
manufacturers.  The  tonnage  of  vessels  enter- 
ing and  clearing  from  British  ports  for  the 
United  States  during  the  year  1890,  was 
9,329,720  tons,  of  which  8,219,872  tons  were 
British  bottoms,  and  259,965  were  American , 
and  this  wide  difference  we  propose  to  make 
beautifully  less.  “ The  Germans,  too,  who 
have  but  lately  entered  this  field,”  says 
English  newspaper,  “once  all  our  own,  are 
not  only  challenging,  but  beating  us  hand 
over  hand.  Two  of  their  lines  (the  North 
German  Lloyd  and  the  Hamburg  American) 
actually  carried  more  passengers  to  New  York 
than  all  our  Liverpool  vessels  put  together. 
Furthermore,  they  beat  the  swiftest  of  our 
lines  in  carrying  the  mails  by  no  less  than 
nine  hours  and  fifty-seven  minutes.”  And 
they  are  doing  this  at  a profit. 

In  your  future  trade  with  the  United  States,, 
whether  it  be  as  a customer,  or  a competitor, 
much  will  depend  upon  the  readiness  and 
celerity  which  your  manufacturers  manifest 
in  the  adoption  of  improved  machinery,  and 
in  adapting  themselves  to  the  changing 
methods  of  doing  business,  and  their  output 
to  the  changing  tastes  and  requirements  of 
those  upon  whose  patronage  they  depend — 
that  is  changes  in  fashion.  To  the  lack  of 
these — absolute  requisites  no  matter  at  what 
cost,  to  success  in  this  day  and  generation  — 
is  to  be  attributed  in  large  part  the  dulness 
in  trade  of  which  your  manufacturers  are 
now  complaining,  attributing  all  to  the 
McKinley  Tariff.  In  support  of  this  view,  I 
will  quote  from  a very  interesting  article  which, 
appeared  in  the  Leeds  Mercury  of  January 
5th.  Referring  to  “ the  great  firms  of  Man- 
chester merchant  princes,”  says  the  Mercury 
going  back,  of  yesterday,  “ If  we  look  back 
forty  years,  we  shall  see  that  a great  destruc- 
tive work  has  been  in  operation  among  them, 
and  the  hand  of  death  has  obliterated  many 
of  the  best  known  names.  One  of  the  forces* 
which  have  been  working  against  them  is 
the  tremendous  change  in  the  style  of  busi- 
ness consequent  upon  the  development  of 
railways  and  perfection  of  machinery,  the- 
rapid  turning  over  of  stocks,  &c.  ; and  those- 
only  have  survived  the  new  order  of  things 
that  have  had  the  foresight  and  energy  to 
adapt  themselves  to  the  existing  changes.  As 
a matter  of  fact,  the  names  of  the  large  firms 
who  have  foreseen  and  met  these  changes 
can  be  counted  upon  the  fingers  of  one  hand. 
A similar  weeding  out  process  has  been 
going  on  in  the  manufacturing  trade.  Take 
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the  case  of  Bradford.  Never  perhaps  has  that 
enterprising  town  passed  through  a more 
sifting  time  than  during  the  past  few  years, 
when  a complete  change  of  fashion,  from  the 
bright  haired  wools  — which  the  Bradford 
manufacturer  could  manipulate  at  will — to  the 
softer  and  rougher  Cheviots,  has  been  so 
marked.  Those  who  have  adapted  their  looms 
to  the  popular  demand  have  survived,  while 
many  who  have  clung  to  the  hope  of  a return 
of  fashion  to  the  lustre  goods  have  been  com- 
pelled to  retire ; if,  indeed,  they  have  not  lost 
their  all.  In  the  manufacture  of  plain  Bradford 
goods  also,  such  as  cashmeres,  the  stern  law 
of  the  survival  of  the  fittest  has  been  very 
apparent,  for  the  race  has  been  against  time, 
and  the  man  of  capital  who  could  put  down 
the  newest  and  fastest  machinery  has  done  the 
trade  to  the  exclusion,  and  ultimate  extinction, 
of  his  poorer  rival.  This  feature  is  very 
noticeable  in  the  Huddersfield  trade,  where 
during  the  last  twelve  months  some  twenty 
small  manufacturers  have  ‘gone  to  the  wall,’ 
crowded  out  by  firms  with  larger  capital, 
who  have  put  down  machinery  of  the  most 
modern  construction,  with  running  powers 
from  25  per  cent,  to  50  per  cent,  in  excess  of 
the  old  machines  of  twenty  years  ago.” 

It  is  the  law  of  the  survival  of  the  fittest  in 
the  competition  which  your  own  merchants 
and  manufacturers  make  among  themselves. 
If  your  own  manufacturers  read  your  own 
newspapers,  and  gave  serious  thought  to  what 
they  contain,  including  the  changes  recorded 
in  them  as  taking  place  in  other  parts  of  the 
world,  they  would  find  great  profit  from  so 
doing.  The  merchants  and  manufacturers  in 
the  United  States  are  more  alive  to  what  is 
going  on  in  the  rest  of  the  world,  even  to 
having  samples  sent  him,  from  every  manufac- 
turing centre,  of  anything  new  which  is  pro- 
duced, that  he  may  buy  it  or  copy  it  (if  this  is 
done)  as  the  circumstances  of  the  case  make  most 
profitable.  So  that  your  manufacturer  who  would 
remain  away  from  the  Chicago  Exposition  lest 
his  exhibit  be  copied — as  suggested  by  a 
member  of  the  Liverpool  Chamber  of  Com- 
merce, as  a reason  for  not  co-operating  with 
your  Council — would  only  lose  the  benefit  of 
showing  his  wares,  while  the  American  manu- 
facturer would  be  exhibiting  the  reproduction 
of  the  very  article  which  his  less  enterprising 
competitor  had  thought  to  keep  from  his 
envious  and  rapacious  hand,  if  he  were  dis- 
posed to  copy  patterns,  as  has  been  freely 
stated  ; at  the  same  time  telling  the  visitor  at 
his  stall  in  the  American  Section,  to  whom 
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Great  Britain  and  the  United  States  are  both 
open  as  a source  of  supply,  “ If  you  wish  any- 
thing different,  no  matter  how  divergent  from 
our  present  output,  describe  it,  and  we  will 
submit  patterns  until  you  say  you  are  satisfied, 
and  produce  for  you  just  what  you  want.” 
Nothing  that  I have  said  before  about  our 
becoming  in  time  competitors  with  you  in 
supplying  the  rest  of  the  world  with  manu- 
factured articles  - especially  cotton — bears  in 
the  immediate  future  upon  our  present  rela- 
tions of  interchanging  raw  materials  for 
finished  product.  For  while  our  resources  are 
such  as  to  point  to  our  becoming  in  time  such 
competitors,  we  have  too  much  else  to  do  in 
the  way  of  what  might  be  called  ” opening  up 
the  country”  to  enter  for  the  present  vigor- 
ously upon  that  career  which  will  be  ours  in 
due  time.  We  are  like  the  vanguard  of  a 
great  army  advancing  into,  and  taking  posses* 
sion  of,  an  unknown  and  uncultivated  country, 
rich  as  the  Promised  Land  in  everything  that 
can  contribute  to  the  wants  of  man,  but 
requiring  first  that  forests  be  cleared,  houses, 
built,  crops  planted,  and  allowance  made  for 
the  harvest  to  follow,  seed  time  according  to 
the  laws  of  nature,  and  hence  requiring  to  be 
largely  provisioned  from  a base  of  supplies 
such  as  you  have  been  to  us  from  the  time  the 
first  colony  landed  upon  the  shores  of  Virginia,, 
and  barely  kept  soul  and  body  together  by 
begging  corn  from  the  rude  savage  found  in 
possession  of  the  land.  For  many  years  to 
come  we  will  have  to  send  you  our  corn  now 
produced  beyond  our  own  requirements,  the 
productions  of  which  we  have  well  nigh  brought 
to  its  maximum,  while  in  other  things  we  are 
but  upon  the  margin  of  our  resources  and 
capabilities.  As  your  great  enterprises — 
your  manufactures  and  your  shipping  trade 
had  small  beginning,  and  grew  year  by  year, 
correcting  mistakes  of  inexperience,  improv- 
ing methods,  cheapening  the  art  of  produc- 
tion, so  must  ours  go  through  the  several 
stages  of  imperfection  until  time,  as  it  matures 
the  boy  into  the  man,  brings  them  to  their  full 
stature.  I must  refer  in  the  little  time  that  is 
left  to  one  other  factor  of  no  less  importance 
in  the  trade  relations  of  the  future  between 
Great  Britain  and  the  United  States,  and  that 
is  to  our  purchasing  power,  which  is  increasing 
by  leaps  and  bounds,  and  the  cultivation  of  the 
tastes  of  our  people,  increasing  their  wants  in 
proportion  to  the  ability  to  gratify  them.  I 
can  see  no  better  way  to  carry  an  idea  of  this 
point  to  your  minds  than  by  giving  you 
a few  statistics  as  to  our  internal  com- 
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merce.  The  traffic  upon  our  great  lakes 
compared  with  your  traffic  on  the  sea, 
will  give  you  a fair  idea  of  the  magni- 
tude of  this  internal  commerce.  The  ton- 
nage of  vessels  entering  and  clearing  at 
the  port  of  Chicago,  in  1890,  was  8,774,096, 
while  the  tonnage  of  ships  entering  and  clear- 
ing from  the  port  of  Liverpool  was  9,329,720 
tons.  The  tonnage  of  vessels  that  passed 
through  the  Detroit  River  was  21,288,472  tons, 
•and  that  through  the  Sault  St.  Marie  Canal 
•9,041,213,  as  compared  with  a tonnage  of 
6,723, 187  tons  through  the  Suez  Canal.  The 
tonnage  at  the  port  of  Chicago  doubled  itself 
in  the  last  census  decade,  and  it  is  not  un- 
likely that  1900  will  show  an  increase  in  like 
ratio  over  1890,  for  53,411  miles  of  railway 
terminal  at  that  port,  and  in  a year  move 
43,000,000  tons  of  freight.  In  the  central, 
northern,  and  north-western  States,,  the  total 
freight  moved  was  196,000,000  tons ; and  this 
is  without  mentioning  the  traffic  on  20,000 
miles  of  navigable  rivers  in  the  United  States. 
“In  these  great  channels,  the  domestic  ex- 
changes represent  an  annual  value,  perhaps, 
twenty-five  times  as  great  as  the  total  of 
exports  and  imports/ ’ Mr.  Blaine,  our  Secre- 
tary of  State,  tells  us  in  his  work  “Twenty 
Years  in  Congress.”  The  River  and  Harbour 
Bill  of  the  present  Congress  appropriates 
$21,000,000  for  river  and  harbour  improve- 
ments, $4,000,000  which  is  to  be  expended 
upon  the  Mississippi  River  between  its  mouth 
and  St.  Paul,  and  authorises  the  Secretary  of 
War  to  make  contracts  for  $12,000,000  more 
to  be  spent  on  the  same  work,  to  be  expended 
in  sums  of  $4,000,000  a year.  Besides  those 
expenditures,  provision  is  made  in  another  Bill 
for  improvements  in  the  harbour  of  Galveston, 
Texas.  It  is  to  the  water-ways  that  we  owe 
the  cheap  transportation  which  has  contributed 
so  much  to  our  marvellous  development.  It  is 
interesting  to  compare  the  present  cost  of 
transportation  to  that  of  seventy-five  years 
ago.  In  1817,  it  cost  $140  to  transport  a ton 
of  freight  from  Philadelphia  to  Pittsburgh, 
while  in  1886,  at  the  average  rate  received  by 
the  Pennsylvania  Railroad  for  the  carriage  of 
freight,  three-quarters  of  a cent  per  ton  per 
mile,  it  cost  $2 ’87.  At  the  former  time,  the 
working  man  in  Philadelphia  had  to  pay  $14 
for  moving  a barrel  of  flour  from  Pittsburgh, 
against  28$  now,  and  the  Pittsburgh  consumer 
paid  $7  freight  upon  every  100  pounds  of 
dry  goods  brought  from  Philadelphia,  which 
100  pounds  is  now  hauled  for  14$.  From 
this  you  can  get  some  idea  of  the  work  to 


which  I referred  above  as  “opening  up  the 
country.” 

Behind  this  work  we  have  an  army  of 
65,000,000  people,  honest,  industrious,  facile  of 
brain  and  expert  of  hand,  bold  to  plan  and 
ingenious  to  execute,  and  it  is  not  difficult  to 
forecast  the  future  of  the  United  States  in  the 
ordinary  course  of  events.  But  there  is  still 
room  for  men  of  the  character  who  laid  the 
foundation  of  our  greatness,  and  who  have 
contributed  to  its  upbuilding.  If  changing 
conditions  point  to  the  United  States  as  the 
place  offering  the  best  return  not  only  for 
your  capital  which  you  have  already  largely 
invested  there,  but  also  for  your  ingenuity  and 
labour,  you  will  find  a welcome  for  yourself  as 
well  as  a place  to  invest  your  money  with 
profit. 

I have  endeavoured,  gentlemen,  to  lay 
before  you  as  briefly  as  possible  a resume  of 
your  own  commercial  policy  and  the  view 
taken  of  it  by  other  nations,  in  order  that,  see- 
ing the  question  from  our  standpoint,  you 
might  judge  us  fairly  in  the  policy  we  are 
pursuing.  I hope  I have  met  with  some 
success  in  this  particular. 

In  the  second  part  of  my  address  I have 
endeavoured,  in  reviewing  the  present  condition 
of  trade  between  Great  Britain  and  Ireland  and 
the  United  States,  to  place  before  you  in  a 
stronglight,theothercauseswhich,independent 
of  the  McKinley  Tariff,  were  at  work  before  the 
passage  of  this  Act  to  cause  a shrinkage  in 
trade  which  was  rather  checked  than  accele- 
rated by  the  tariff.  After  this  I have  en- 
deavoured to  point  out  the  probable  future 
course  of  trade  between  the  two  countries  with 
the  causes,  which,  as  I see  them,  will  operate 
in  the  direction  I indicate,  and  then  I have 
shown,  or  endeavoured  to  show,  that  notwith- 
standing these  causes,  at  this  present  time 
operating  in  a very  limited  degree,  for  reasons 
which  I have  also  indicated,  the  exports  of 
Great  Britain  to  the  United  States  must  con- 
tinue to  be  large,  increasing  for  a time  at  least 
from  year  to  year,  and  as  it  reaches  its  maxi- 
mum you  must  expect  to  find  us  running  you 
close  in  the  markets  of  the  world,  foreign  to 
both,  for  we  will  then  be  powerful  competitors 
in  other  fields.  In  order  that  the  thin  end  of 
wedge,  which  I have  pointed  out  to  you  is 
entering  the  field  foreign  to  both,  may  not  be 
driven  in  a marked  degree  further  into  the 
mass  known  as  markets,  when  the  merchants 
from  these  markets  assemble  at  Chicago  in 
1893,  does  it  not  behove  your  manufacturers  to 
be  up  and  doing  in  the  preparation  of  the  great 
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exhibit  which  you  have  the  material  to  assemble 
in  solid  phalanx  in  the  British  Section.  This 
Columbian  Exposition  is  absolutely  unique  in 
that  never  before  has  a country  whose  chief 
exports  are  raw  materials  which  it  exchanges 
for  finished  products,  invited  those  who  com- 
pete with  her  merchants  to  bring  their  wares 
for  display  and  sale.  You  buy  no  manu- 
factured articles  from  us  and  yon  do  not  come  as 
possible  purchasers.  Heretofore  exhibitions, 
beginningwith  your  own  in  1851,  have  been  held 
under  widely  different  circumstances,  the  nations 
holding  not  only  an  exhibition  in  the  modern 
sense,  but  also  a “ fair”  in  the  ancient  sense, 
whither  merchants  flocked  to  buy  the  goods 
displayed.  But  in  our  invitation  to  you  there 
is  even  more  than  this.  We  have  invited  you 
as  our  kinsmen,  a people  in  whose  veins  flows 
the  same  blood,  and  through  whose  institutions 
ramify  the  same  laws  and  customs  ; a people 
who,  worshipping  God  in  their  own  way,  which 
is  our  way,  allow  others  the  privilege  of  wor- 
shipping Him  according  to  the  dictates  of 
their  own  conscience,  as  do  we,  or  even  to 
deny  his  existence,  and  not  lose  caste,  if 
sincere  and  honest  in  such  belief.  Ignoring 
the  creeds,  we  both  stand  for  reaching  out  a 
helping  hand  to  struggling  humanity — the 
poor  and  the  unfortunate,  wherever  found — 
and  not  only  extending  our  trade  over  the 
known  world,  but  with  it  the  mantle  of  religion 
and  justice.  Linking  these  two  great  objects 
together,  we  can  meet  on  the  field  at  Chicago, 
in  1893  as  rivals,  not  only  in  trade,  but  also  in 
elevating  and  purifying  its  methods,  and  in 
extending  the  benefit  of  Christian  civilisation 
to  the  uttermost  parts  of  the  earth.  There  is 
enough  for  both  to  do,  and  for  both  to  reap  in 
profit  and  honour. 

May  a laudable  competition  such  as  this  be 
the  only  contest  which  time  will  bring  in  its 
flight  between  the  two  great  English-speaking 
nations;  and  in  this  hope  we  may  exclaim,  in 
the  words  of  the  gentleman  and  scholar,  poet, 
and  diplomatist,  your  late  Ambassador  to 
Paris : — 

“ Then  blow,  blow  the  clarion  and  let  the  war  roll, 

Strike  steel  upon  steel,  and  strike  soul  upon  soul, 

If  in  striking  you  kindle  keen  flashes  and  bright 

From  the  manhood  in  man  stricken  thus  into  light.” 

And  to  give  expression  to,  and  emphasise 
the  relationship  which  every  thinking  man 
must  feel  should  exist  between  these  two 
members  of  one  family,  in  the  part  which  it  is 
for  them  to  play  in  the  future  history  of  the 


world,  perhaps  we  in  the  United  States  may 
look  forward  to  the  pleasure  of  welcoming  your 
President,  his  Royal  Highness  the  Prince  of 
Wales,  or  some  other  member  of  your  Royal 
Family,  to  represent  your  gracious  Queen,  who 
is  respected  with  us,  and  ail  over  the  wrorld,  as 
she  is  beloved  by  her  own  people. 


DISCUSSION. 

The  Chairman  said  they  were  much  indebted  to 
Mr.  McCormick  for  pointing  out  so  clearly  the  advan- 
tages which  would  be  gained  from  exhibits  at  Chicago. 
He  had  had  the  advantage  of  visiting  the  United 
States  several  times,  and  must  say  that  at  the  Phila- 
delphia Exhibition  the  English  were  received  with 
great  cordiality,  though  even  then  the  protectionist 
policy,  which  had  now  culminated  in  the  McKinley 
tariff,  was  beginning.  He  felt  quite  certain  that  until 
the  protective  tariff  had  produced  such  an  excellence 
in  American  manufactures  as  put  them  on  a level 
with  ourselves,  it  was  an  advantage  to  us,  as  it  pre- 
vented American  competition  in  foreign  markets.  No 
doubt  the  day  w’ould  come  when  their  industries 
would  be  developed,  as  Mr.  McCormick  said  ours  had 
been  by  protection,  and  then  England  would  have  to 
make  great  efforts  to  hold  her  own.  It  wTas  of  the 
highest  importance  to  Great  Britain  that  her  manu- 
facturers should  be  well  represented  at  Chicago, 
which  would  be  the  finest  Exhibition  ever  held,  and 
would  attract  people  from  all  parts  of  the  world,  and 
he  hoped  Englishmen  would  recognise  this  and  exert 
themselves  accordingly.  He  believed  the  Government 
had  recognised  the  importance  of  our  having  a good 
representation  there,  and  there  wras  every  hope  of  a 
large  increase  in  the  grant  made  to  the  Royal  Com- 
mission, so  that  exhibitors  would  not  be  called  upon  to 
pay  for  the  space  they  occupied. 

Mr.  Dredge  complimented  Mr.  McCormick  on 
the  admirable  way  in  which  he  had  acquitted  himself 
of  a somewhat  difficult  and  delicate  task.  He  had 
given  an  interesting  chapter  from  the  commercial 
history  of  England,  and  had  let  Englishmen  see 
themselves  as  other  nations  saw  them,  which  was 
a wholesome  lesson  if  properly  applied.  Free 
trade  views  wrere  so  ingrained  in  us  that  we 
were  apt  to  be  intolerant  of  those  countries  which 
preferred  to  hug  their  chains,  and  live  in  the 
darkness  of  protection ; but  so  long  as  England 
thought  it  was  her  interest  to  maintain  protection,  she 
pushed  both  the  theory  and  practice  to  the  extreme 
limit,  and  maintained  it,  moreover,  on  the  highest  moral 
grounds.  When,  however,  free  trade  was  found  more 
profitable,  it  was  discovered  that  there  was  a still 
higher  commercial  philosophy,  and  protection  was 
denounced  as  something  very  wucked.  We  had  no 
right  to  take  up  that  intolerant  attitude  ; but  on  the 
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other  hand,  we  ought  to  be  thankful  that  in  spite  of 
the  McKinley  tariff,  which  prevented  millions  of 
American  citizens  from  enjoying  the  benefits  which 
British  manufacturers  were  ready  to  shower  upon  them, 
the  United  States  were  still  such  good  customers,  and 
we  ought  to  do  our  best  to  maintain  and  extend  that 
trade.  Next  year  our  foreign  trade  with  South  America, 
with  the  Colonies,  with  China  and  Japan,  would  be 
open  to  attack  by  all  the  manufacturing  countries  that 
exhibited  at  Chicago,  and  it  was  no  use  for  us  to  pose 
as  the  greatest  manufacturing  couutry  in  the  world,  if 
we  did  not  make  our  position  recognised  by  other  coun- 
tries, and  we  should  undoubtedly  be  judged  by  the 
display  we  made  on  that  occasion.  Some  months 
ago  he  called  attention  in  that  room  to  the  wonderful 
organisation  which,  under  the  name  of  the  Latin 
American  Federation,  was  being  worked  with  much 
success  at  Washington,  its  object  being  to  destroy,  as 
far  as  possible,  British  trade  with  the  republics  of 
South  America,  and  divert  it  to  the  United  States. 
Probably  some  success  might  be  achieved  in  the  course 
of  time,  but  we  need  not  fear  any  very  serious  com- 
petition for  some  years  to  come  in  that  quarter. 
There  was,  however,  another  peril  much  nearer  home, 
and  more  imminent.  Germany  had  as  much  reason 
as  ourselves  to  be  dissatisfied  with  the  McKinley 
tariff,  but  they  were  not  hanging  back  on  that 
account  from  the  Exposition ; on  the  contrary,  there 
was  great  enthusiasm  over  it,  thousands  were  apply- 
for  space,  and  the  Government  was  making  a grant 
of  ^100,000.  This  was  not  done  on  merely  senti- 
mental grounds;  the  intention  was  to  make  the  German 
Section  something  to  be  remembered,  a venture  which 
should  bear  a rich  harvest  at  our  expense.  No  doubt 
the  ultimate  object  was  to  share  in  the  South 
American  trade,  but  the  immediate  intention  was  to 
overshadow  the  British  Section,  and  to  obtain  as 
much  as  possible  of  the  £30,000,000  of  trade  which 
we  did  with  the  United  States.  And  this  result 
would  undoubtedly  happen  unless  our  manufacturers 
showed  more  energy. 

Sir  H.  Trueman  Wood  said  he  did  not  propose 
to  follow  Mr.  McCormick  into  the  large  questions  he 
had  raised,  but  was  glad  to  have  the  opportunity  of 
saying  a word  on  that  part  of  the  paper  which  dealt 
with  the  Chicago  Exhibition,  with  which  the  Society 
was  so  closely  associated.  The  Council  had  certain 
advantages  over  other  Royal  Commissions,  and  cer- 
tain special  drawbacks.  Amongst  its  advantages 
was  that  of  having  amongst  them  Mr.  McCormick  as 
special  delegate  from  the  United  States,  a Chicago 
man,  and  thoroughly  in  touch  with  the  executive  of 
the  Exhibition,  who  was  always  ready  to  give  any 
information  and  advice.  Amongst  the  drawbacks, 
he  might  refer  to  the  fact  that  the  matter  had  to  a 
certain  extent  been  drawn  into  the  arena  of  politics, 
though  this  had  not  been  altogether  a dis- 
advantage. Originally,  the  Council  undertook  to 
do  the  work  of  the  Section  with  a sum  of 


,£25,000;  and  he  held  they  would  have  done  so 
with  fair  success,  but  the  question  got  into  Parlia- 
ment ; and  there  was  a unanimous  opinion  in  all 
quarters  that  the  country  was  not  being  properly 
represented  ; that  it  ought  not  to  be  compared  with 
Paraguay  or  Japan,  but  that  the  Commission  repre- 
senting Great  Britain  should  have  sufficient  means  to 
carry  out  its  work  properly.  He  believed,  therefore-,, 
that  the  Government  intended  to  throw  a greater 
burden  on  the  shoulders  of  the  Royal  Commission, 
and  they  would  brace  themselves  to  bear  up  under 
it.  At  all  former  Exhibitions,  the  Commission  was 
left  to  do  its  best,  and  was  then  judged  by  the  results  ; 
but,  on  this  occasion,  questions  were  asked  in  Parlia- 
ment as  to  what  was  being  done ; and  a statement 
had  been  made  that  the  number  of  exhibitors  would 
compare  very  unfavourably  with  those  from  other 
countries.  Of  course,  the  number  of  those  willing 
to  pay  for  space,  and  of  those  willing  to  ask  for  it, 
if  they  could  get  it  for  nothing,  and  could  throw  it  up 
at  any  time,  were  very  different.  But  he  had  reason 
to  believe  that,  even  if  no  further  applications  were 
made,  the  British  Section  at  Chicago  would  very 
fairly  represent  most  of  the  industries  of  the  country- 
Some  of  the  departments  would  be  sadly  lacking,  no 
doubt.  There  would  be  a poor  show  of  machinery,, 
and  very  little  in  the  way  of  agricultural  implements  p 
but  that  was  foreseen  from  the  beginning ; and,  in 
some  other  branches,  we  should  be  represented  as 
well  as  could  be  wished.  A trade  was  better  repre- 
sented by  two  or  three  first  - class  houses  than 
by  20  or  30  small  manufacturers.  For  example, 
at  the  Paris  Exhibition,  Belgium  had  about 
120,000  square  feet  and  1,400  exhibitors  ; whilst 
Britain  had  about  200,000  square  feet,  and  670 
exhibitors,  which  simply  meant  that  they  showed  on 
a much  larger  scale  than  their  Belgian  friends.  The 
great  number  of  Belgian  exhibitors  was  made  up  by 
collective  or  joint  exhibitors.  They  were  told  that  in< 
the  present  case  there  were  2,500  coming  front 
Germany,  but  if  they  were  all  to  be  packed  into  the 
space  allotted  to  Germany,  they  would  not  make  very 
much  show  in  comparison  with  their  number.  It  did 
not  follow,  because  there  were  few  British  exhibitors,, 
that  it  would  be  an  insignificant  show.  There  would 
be  an  excellent  show,  and  if  exhibitors  were  relieved 
of  the  charge  for  space,  they  would  be  able  to  apply 
the  money  in  embellishing  and  setting  off  their 
exhibits.  The  two  great  hindrances  were  the 
McKinley  tariff,  on  which  he  did  not  propose  to  say 
anything  further,  and  the  fear  that  productions  would 
be  copied;  but  when  manufacturers  sent  first-rate  work 
he  did  not  think  they  need  fear  copying.  There  were 
certain  branches  in  which  we  were  ahead  of  America,, 
as  there  were  some  in  which  she  had  the  advantage ;. 
and  in  these  matters,  copy  as  much  as  they  would, 
they  would  not  produce  the  same  thing,  and  the- 
American  customer  would,  as  a rule,  buy  the  genuine 
article  and  not  the  imitation.  It  was  no  use  scolding 
the  British  manufacturer  because  he  did  not  see  fit  to 
exhibit  at  Chicago ; the  proper  way  to  go  to  work 
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was  to  show  him,  as  had  been  done  in  the  paper, 
that  it  was  to  his  advantage,  and  then  he  would  do 
it  fast  enough.  A certain  amount  of  patriotic  feeling 
might  be  relied  on,  and  one  exhibitor,  whom  he  saw 
jpresent,  was  making  one  of  the  finest  exhibits  in  a 
•certain  class,  to  a great  extent  from  purely  patriotic 
motives,  but  the  interest  of  his  firm  was  also  involved. 
He  had  urged  on  the  representative  of  one  of  the 
•largest  engineering  firms  in  the  world  that  such  a firm 
should  not  look  on  the  matter  merely  as  an  advertise- 
ment, but  t hat  it  was  their  duty  to  represent  British 
•engineering.  He  said  they  were  ready  to  do  that, 
-and  did  not  mind  spending  two  or  three  thousand 
pounds  upon  exhibiting,  but  they  were  not  prepared 
to  lose  ten  or  fifteen,  and  that  was,  he  held,  the 
general  feeling.  A word  in  conclusion  on  collective 
exhibits.  The  French,  Germans,  and  Belgians 
were  willing  to  combine  together  to  repre- 
sent the  industry  in  which  they  were  engaged, 
knowing  that  the  result  would  be  to  bring  orders 
to  the  country,  not  necessarily  to  the  particular 
firm  exhibiting.  It  was  worth  consideration  by 
manufacturers  whether  they  would  not  do  well  to 
sink  their  trade  rivalries,  and  combine  together  to 
represent  English  industry  in  any  particular  depart- 
ment. The  attempt  was  being  made  in  some 
instances,  by  the  Institute  of  British  Carriage  Manu- 
facturers for  example,  mainly  at  the  instance  of  Mr. 
Hooper,  and  he  hoped  other  trades  would  follow  the 
‘example. 

Mr.  Robert  Duncan  said  the  Chicago  Exhibition 
’had  adopted  a very  ambitious  title— The  World’s 
Fair — and,  of  course,  claimed  to  represent  the  trade 
:and  industry  of  the  world.  Many  British  manu- 
facturers felt  that  if  they  went  to  such  an  Exhibition, 
it  should  only  be  when  a policy  had  been  adopted 
worthy  of  such  an  ambition,  a policy  which  looked 
■not  merely  to  the  interests  of  the  nation  holding  the 
Exhibition,  but  endeavoured  to  obtain  fair-play  for 
everyone.  That  could  only  be  done  by  working 
harmoniously  together,  not  by  each  nation  trying  to 
get  the  better  of  their  neighbours.  If  the  British 
people  were  thoroughly  convinced  that  the  United 
•States  were  trying  to  get  the  better  of  them  in  the 
markets  of  South  America,  China  and  Japan,  they 
would  naturally  resent  it.  A splendid  move  had  been 
made  in  the  direction  of  a policy  of  harmony,  by  call- 
ing a Conference  of  representatives  of  Chambers  of 
Commerce  from  all  parts  of  the  Empire,  to  meet  iu 
iLondon  this  year,  and  he  hoped  the  same  policy  might 
ke  pursued  in  America. 

Air.  Stephen  Bourne  thought  they  were 
indebted  to  Mr.  AIcCormick,  not  only  for  his 
candour  in  pointing  out  how  we  were  seen  by  others, 
but  also  for  throwing  considerable  light  on  the 
motives  which  had  actuated  the  Americans  in  intro- 
ducing the  McKinley  Tariff,  and  adopting  what 


seemed  to  us  a most  retrograde  policy,  such  as  we 
were  foolish  enough  to  indulge  in  200  years  ago.  It 
was  not  entirely  foolish,  however,  and  there  was  one 
argument  to  be  adduced  in  favour  of  protection. 
When  a country  possessed  natural  advantages  which 
were  certain  to  make  it  successful  in  any  particular 
branch  of  manufacture,  it  was  perfectly  justified  in 
fostering  that  industry  until  it  was  able  to  run  alone. 
We  did  that  with  regard  to  patents,  giving  pro- 
tection for  a time  to  a man,  to  enable  him  to 
do  that  which  he  believed  he  would  be  able  to 
to  do  ultimately  without  any  protection  at  all.  On 
the  other  hand,  we  had  had  such  proof  of  the  advan- 
tages of  free  trade  that  it  was  useless  to  expect  Eng- 
lishmen to  go  back  to  protection.  We  could  not 
afford  to  do  so ; we  lived  by  our  export  trade  with 
other  nations,  and  if  we  handicapped  our  exporters, 
and  so  made  it  more  difficult  and  expensive  for  them 
to  manufacture  the  goods  in  which  they  dealt,  we 
might  say  good-bye  to  a large  portion  of  our  export 
trade.  In  one  respect  the  McKinley  tariff  was  an 
advantage  to  us,  because  America  possessed  such 
enormous  natural  advantages,  that  when  once  she 
adopted  free  trade  she  would  run  many  of  our  manufac- 
turers very  hard  indeed.  Reference  had  been  made  to 
the  decline  in  American  shipping  since  iron  had  taken 
the  place  of  wood,  and  so  long  as  she  enhanced  the 
price  of  iron  by  the  heavy  duty  imposed,  so  long 
would  England  maintain  her  superiority  in  that  field 
of  enterprise  which  yielded  a large  amount  of  her 
wealth.  A comparison  had  been  made  between  the 
tonnage  going  through  the  Detroit  canal  and  Suez 
canal,  and  between  that  entering  Chicago  and  Liver- 
pool respectively  ; but  such  comparisons  were  illusory 
unless  the  tonnage  were  multiplied  by  the  mileage  it 
had  been  carried.  He  regretted  that  so  much  atten- 
tion had  been  given  to  what  was  really  a side  issue — 
the  Chicago  Exhibition — though  it  was  very  useful 
to  have  had  Sir  Henry  Wood’s  clear  exposition  of 
the  matter.  He  was  glad  to  hear  that  British 
manufacturers  would  be  well  represented,  but 
it  must  be  remembered  that  we  started  Exhi- 
bitions, and  were,  perhaps,  beginning  to  get 
a little  tired  of  them.  He  did  not  think  Englishmen 
need  be  in  much  fear  of  being  ruined  by  the  Nicar- 
aguan Canal,  even  when  it  had  been  successfully 
accomplished.  New  York  would  be  no  nearer  Africa 
than  it  was  now  ; and  it  was  in  that  direction  that 
our  manufacturers  must  look  for  an  extension  of  their 
trade.  With  such  a large  Colonial  Empire,  it  was 
not  altogether  a bad  thing  to  be  driven  to  rely  on  our 
own  resources  instead  of  on  foreigners,  and  we  should 
then  be  independent  of  the  protective  policy  of  any- 
one. 

Air.  Oliver  Williams  asked  if  it  was  not  under- 
stood that  the  Exhibition  at  Chicago  would  be 
equivalent  to  a bonded  warehouse,  so  that  the  tariff 
would  not  affect  goods  merely  sent  for  exhibition. 

The  Chairman  said  that  was  so. 
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Mr.  Halsey  did  not  understand  why  the  factory 
should  go  to  the  cotton  field,  as  was  suggested  in  the 
paper ; why  should  it  not  go  to  the  coal  and  iron,  as 
it  had  done  in  England,  and  to  the  place  where  there 
was  cheap  labour. 

The  Chairman  then  proposed  a vote  of  thanks 
to  Mr.  McCormick,  which  was  carried  unanimously. 

Mr.  McCormick,  in  acknowledging  the  compli- 
ment, said  the  cotton  mills  in  England  went  to  the 
coal  and  iron  fields ; and  as  enormous  beds  of  coal 
and  iron  had  recently  been  found  in  the  South,  it  led 
him  to  think  that  the  cotton  mills  would  be  estab- 
lished there  also. 


Correspondence. 

+ 

SPONTANEOUS  COMBUSTION  OF  COAL. 

Mr.  W.  Cave  Thomas  advances  the  theory  that 
pressure  of  the  superincumbent  mass  is  the  chief  factor 
in  leading  to  the  spontaneous  ignition  of  coal.  This 
idea  is  by  no  means  new,  and  can  easily  be  shown  to 
be  utterly  fallacious.  Supposing  a cargo  of  coal  to  be 
33  feet  deep,  and  to  be  solid,  the  weight  earned  by  the 
lowest  portion  would  be  a little  under  20  lbs.  on  the 
square  inch ; and  if  Mr.  Thomas  will  take  a lump  of 
coal  of  a land  known  to  be  liable  to  spontaneous 
ignition,  and  will  bring  ten  times  that  pressure  to 
bear  upon  it,  he  will  find  that  any  rise  in  temperature 
is  so  slight  that  he  will  have  difficulty  in  recording  it. 
If  he  will  then  powder  the  same  coal  and  place  it  in  a 
large  square  biscuit  tin,  and  will  keep  it  in  the  oven  at 
a temperature  of  a little  over  ioo°  C.  for  some  hours, 
he  will  find  that  the  coal  catches  fire  although  no 
pressure  is  upon  it.  In  masses  of  coal  the  ignition 
always  take  place  at  the  bottom,  because  it  is  at  this 
part  that  the  maximum  temperature  is  attained,  as  it 
is  furthest  away  from  the  cooling  action  of  the  air, 
and  is  surrounded  with  the  largest  amount  of  non- 
conducting material. 

Vivian  B.  Lewes. 


MEETINGS  OF  THE  SOCIETY. 

Applied  Art  Section. 

Tuesday  evenings,  at  Bight  o’clock  : — 
April  12.  — C.  Purdon  Clarke,  C.I.E., 
“ English  Brocades  and  Figured  Silks.”  The  Lord 
Mash  am  will  preside. 


Cantor  Lectures. 

Monday  evenings,  at  Eight  o’clock  : — 
Bennett  H.  Brough,  Assoc. R.S.M.,  F.G.S., 
“ Mine  Surveying.”  Three  Lectures. 


Lecture  III. — April  1 r.  — Levelling.  — The 
level  and  staff  for  underground  use — Applications  of 
levelling  in  mining  operations — The  Carrara  marble 
railway — Aerial  wire  ropeways— Hydraulic  mining 
ditches — The  St.  Gothard,  Mont  Cenis,  and  Croton 
aqueduct  tunnels— The  Ernst- August  adit-level  — 
Mapping  bore-holes. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  April  11.. .SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lecture.)  Mr. 
Bennet  H.  Brough,  “ Mine  Surveying.”  (Lec- 
ture III.) 

Scottish  Society  of  Arts,  117,  George-street,  Edin- 
burgh, 8 p.m.  r.  Professor  Stanfield,  “ Ore  Con- 
centration (New  Dry  Method)  ; ” illustrated  by 
working  model  of  machine,  and  lantern  slides. 
2.  Dr.  W.  G.  Black,  “ A Floating  Rain  Gauge 
and  Evaporator  for  Ponds.”  3.  Mr.  William  Gray, 
“ Heat.” 

Geographical,  University  of  London,  Burlington- 
gardens,  W.,  8g  p.m. 

Medical,  n,  Chandos-street,  W.,  8J  p.m. 

Victoria  Institute,  ia,  Adelphi -terrace,  W.C.,  8 p.m. 
Professor  Geikie,  “ The  Glacial  Period.” 

Tuesday,  April  12. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Applied  Art  Section.) 
Mr.  C.  Purdon  Clarke,  “ English  Brocades  and 
Figured  Silks.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 

Medical  and  Chirurgical,  20,  Hanover-square,  W., 
82  p.m. 

Civil  Engineers,  25,  Great  George  - street,  S.W., 
8 p.m.  Discussion  on  Mr.  H.  Alfred  Roechling’s 
paper,  “ The  Sewage-Farms  of  Berlin.” 

Photographic,  5A,  Pall-mall  East,  S.W.,  8 p.m. 

Colonial  Institute,  Whitehall  Rooms,  Hotel  Metro- 
pole,  Whitehall  - place,  S.W  , 8 p.m.  Mr.  E. 
A.  Maund,  “ Mashonaland,  and  its  Development.” 

Asiatic,  22,  Albemarle-street,  W.,  4 p.m. 

Wednesday,  April  13. ..Pharmaceutical,  17,  Bloomsbury- 
square,  W.C.,  8 p.m. 

Royal  Literary  Fund,  7,  Adelphi-terrace,  W.C., 
3 P-m- 

Photographic  Club,  Anderton’s  Hotel,  Fleet-street, 
E.C.,  8 p.m.  Mr.  J.  Traill  Taylor,  “The  Choice 
of  Lenses.” 

Civil  and  Mechanical  Engineers,  12,  Delahay-street, 
S.W.,  7 p.m.  Mr.  G.  Macdonnel  Lemmi,  “ Re- 
marks on  the  Development  of  Ordnance.” 

Thursday,  April  14. ..Institute  of  Architecture,  Science, 
and  Art,  Dundee,  8 p.m.  Mr.  W.  D.  M'Kay, 
“ The  Art  of  the  Low  Countries.” 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m. 


Correction. — In  tbe  Obituary  notice  of  the  late 
Sir  Francis  Charles  Knowles,  Bart.,  F.R.S.,  in  the 
last  number  of  the  Journal  (p.  509),  the  name  was 
unfortunately  misprinted  as  “ Knollys.” 


The  Telegraphic  Address  of  the  Society  of  Arts , 
and  of  the  Royal  Commission  for  the  Chicago 
Exhibition , is  ‘ ‘ Praxiteles,  London 
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journal  of  the  $ocietij  of  guls- 

No.  2,056.  Vol.  XL. 

+ 

FRIDAY,  APRIL  15,  1892. 


All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi,  London,  JV.C. 


Notices. 

♦ 

CANTOR  LECTURES . 

On  Monday  evening,  nth  inst.,  Mr.  BENNETT 
H.  Brough,  Assoc. R.S.M.,  F.G.S.,  delivered 
the  third  and  last  lecture  of  the  course  on 
“ Mine  Surveying.” 

On  the  motion  of  the  CHAIRMAN  ("Professor 
W.  C.  Roberts-Austen,  C.B.,  F.R.S.),  the 
thanks  of  the  meeting  were  voted  to  Mr. 
Brough  for  his  interesting  course  of  lectures. 

The  lectures  will  be  printed  in  the  Journal 
during  the  autumn  recess. 


Chicago  Exhibition,  1893. 

♦ 

The  Royal  Commission  have  received  in- 
formation that  Her  Majesty’s  Government  have 
it  in  contemplation  to  increase  the  grant  of 
£25,000  made  for  the  purposes  of  the  British 
Section,  in  order  that  the  charges  for  space 
may  be  remitted.  As  soon  as  they  receive  in- 
formation of  the  final  decision  of  the  Govern- 
ment on  this  point,  they  will  communicate 
immediately  to  the  exhibitors,  and  will  arrange 
for  the  payments  already  received  to  be  returned. 


PUBLIC  MEEIINGAI  MANCHESTER. 

A meeting  of  manufacturers,  merchants,  and 
others  interested  in  the  Exhibition  was  held  on 
Friday  afternoon,  8th  inst.,  at  the  Manchester 
Town  Hall. 

The  Mayqr  (Mr.  Alderman  Leech)  who  presided 
said  that  considering  the  importance  of  the  Ex- 
hibition, he  readily  consented  to  the  wish  expressed 
by  the  Royal  Commission  that  he  should  call  a public 
meeting  to  consider  the  matter.  The  Exhibition 
would  be  on  perhaps  a larger  scale  than  any  yet  held, 
and  the  inhabitants  of  Chicago  had  themselves  formed 
a guarantee  fund  of  £2,000,000  sterling  in  order  to 


ensure  its  success.  The  English  Government  had 
voted  £25,000  to  assist  the  representation  of  this 
country  at  the  Exhibition,  but  it  was  believed  that 
this  sum  would  be  increased  to  £60,000.  No  doubt 
there  was  some  soreness  in  this  country  with  regard 
to  the  M‘Kinley  Tariff;  but  other  countries  had  to 
submit  to  the  same  regulations,  and  France  and 
Germany  were  making  great  efforts  to  be  thoroughly 
represented. 

Sir  Douglas  Galton,  K.C.B.,  said  he  and  his 
fellow  Commissioners  had  come  down  here  because 
they  felt  the  enormous  importance  of  having  England 
properly  represented  at  the  Chicago  Exhibition.  He 
might  be  met  by  remarks  as  to  the  McKinley  tariff, 
but  it  was  his  very  strong  opinion  that  our  manu- 
facturers benefited  by  the  protection  which  existed  in 
America.  If  the  Americans  had  not  had  protection 
for  their  manufactures  and  industries,  they  would  now 
be  competing  with  us  more  than  any  other  nation,  in 
every  market  in  the  world,  and  probably,  with  their 
wonderful  skill  and  talent,  would  be  beating  us.  It 
was  not  so  much  for  the  sale  of  our  goods  in  the 
United  States  that  we  ought  to  exhibit  at  this 
Exhibition.  The  Exhibition  would  not  only  repre- 
sent the  United  States,  but  would  be  an  exhibition  on 
the  part  of  all  nations  in  the  world.  The  South 
American  Republics,  with  which  we  had  a large 
trade,  would  be  fully  represented.  There  would  be 
China  and  Japan,  and  also  other  nations  to  whom  we 
now  send  goods.  tThere  would,  in  addition,  be  a 
strong  representation  of  the  industries  of  Germany 
and  France.  The  Government  were  extremely  desirous 
that  England  should  be  thoroughly  represented,  and 
for  that  reason  they  were  now  considering  the  question 
of  increasing  the  amount  to  be  devoted  to  this  purpose 
from  £25,000  to  £ 60,000.  The  increase  in  the  grant 
would  enable  them  to  offer  space  to  the  exhibitors 
free  of  charge.  The  Royal  Commission  earnestly 
hoped  that  the  various  great  industrial  centres  of 
England  would  take  up  this  question,  and  organise 
exhibits  of  their  various  industries. 

Mr.  R.  McCormick,  the  Commissioner  from 
Chicago,  said  it  gave  him  great  pleasure  to  be  in 
Manchester.  In  America,  Manchester  was  regarded 
as  the  Chicago  of  Great  Britain.  There  was,  how* 
ever,  a marked  difference  between  the  two  places. 
Manchester  was  the  centre  of  a great  manufacturing 
district,  and  Chicago  was  the  centre  of  a great  agri- 
cultural district.  The  population  of  each  place  was 
about  1,000,000,  and,  like  Manchester,  Chicago  was 
about  to  make  a canal  which  would  save  the  transship- 
ment of  goods.  He  did  not  propose  to  discuss  the 
M'Kinley  larift',  but  he  would  like  to  point  out  that, 
notwithstanding  that  tariff,  the  United  States  were 
still  by  far  our  best  customers.  Chicago,  moreover 
was  the  centre  of  a large  district  where  there  had 
been  a great  deal  of  opposition  to  the  tariff.  By 
sending  goods  to  the  Exhibition,  English  manufac. 
turers  would  be  able  to  demonstrate  to  the  merchants 
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and  agriculturists  of  the  Great  West  how  much 
cheaper  they  could  sell  their  goods  without  the  tariff. 
Exhibitors  would  be  allowed  to  mark  on  their  goods 
the  cost  to  the  buyer  at  Chicago  without  the  tariff, 
and  the  cost  with  the  tariff.  This  would  be  a prac- 
tical demonstration  of  the  benefit  there  would  be  in 
doing  away  with  the  tariff.  The  Chicago  Exhibi- 
tion would  be  absolutely  unique.  Hitherto  exhibitions 
had  been  held  in  countries  which  were  not  only  large 
manufacturers  but  large  exporters  of  manufactured 
goods.  The  United  States,  on  the  other  hand,  did 
not  export  manufactured  goods,  or  at  any  rate  not  in 
large  quantities.  It  exported  raw  materials,  and 
principally  to  this  country,  taking  back  from  us 
manufactured  goods.  Efforts  were  about  to  be  made 
in  the  United  States  to  secure  a share  of  the  cotton 
trade  with  South  America,  which  had  hitherto  been 
controlled  by  Great  Britain. 

Sir  Philip  Cunliffe-Owen,  K.C.B.,  K.C.M.G., 
said  Manchester  was  always  first  in  every  good  work, 
and  he  was  sure  the  Manchester  manufacturers  would 
take  a prominent  part  in  this  exhibition.  It  would  be 
no  ordinary  exhibition.  It  would  not  be  an  exhibition 
for  purposes  of  amusement,  like  that  at  Paris.  It 
would  be  anexhibitionforbusinessmenandintendedfor 
business  purposes.  He  hoped  England  would  make 
a good  exhibit,  and  show  what  the  old  country  could 
do.  It  would  be  a great  mistake  if  we  did  not  offer 
the  right  hand  of  fellowship  to  the  United  States  on 
this  occasion.  It  would,  moreover,  be  very  important 
to  show  the  American  people  the  prices  at  which  our 
goods  could  be  manufactured,  and  what  it  cost  them 
to  have  a tariff. 

Sir  H.  Trueman  Wood  said  the  arrangements 
were  so  far  completed  that,  even  if  no  further  pro- 
gress was  made  with  the  British  section,  England 
would  have  no  reason  to  be  ashamed  of  her  show 
there.  The  greater  portion  of  the  space  placed  at 
the  disposal  of  the  Royal  Commission  was  already 
occupied,  and  he  hoped  Manchester  would  come 
forward. 

Mr.  Alderman  Bailey  said  he  did  not  know  a 
single  engineer  in  this  district  who  proposed  to  be  an 
exhibitor,  and  he  was  not  at  all  surprised.  The 
Americans  had  already  copied  our  machinery  to  a 
great  extent,  and  why  should  we,  at  our  own  cost, 
give  them  further  facilities  to  do  so. 

Mr.  McCormick,  in  answer  to  Mr.  E.  Sowerbutts, 
said  that  steps  would  be  taken  to  protect,  while  it 
was  in  America,  any  article  which  was  patented  here, 
but  not  in  that  country.  He  further  remarked  that 
the  English  manufacturers  could  not  please  their 
brethren  in  America  better  than  by  staying  away. 
The  Americans  were  beginning  to  be  exporters  of 
iron  goods,  and  it  would  quite  suit  them  if  that  class 
of  goods  was  not  represented  from  this  country. 


The  Mayor  of  Oldham  (Mr.  Alderman  Emmott) 
said  the  makers  of  machinery  in  England  did  most  of 
their  business,  he  believed,  with  foreign  countries  ; 
and,  as  they  sometimes  complained  that  their  goods 
were  not  known,  he  did  not  see  why  they  should 
object  to  the  advertisement  they  would  get  at 
Chicago. 

Votes  of  thanks  to  the  Royal  Commissioners  and 
to  Mr.  McCormick  were  passed. 


APPLICATIONS  POP  SPA  CP  IN 
THE  BRITISH  SECTION 

Intending  exhibitors  are  reminded  that 
applications  for  space  must  be  made  imme- 
diately, as  the  allotment  of  space  is  now 
proceeding.  Most  of  the  available  space  is 
now  occupied,  and  no  time  should  therefore 
be  lost  by  manufacturers  desiring  to  be  repre- 
sented. 

All  applications  must  be  made  upon  forms 
to  be  obtained  from  the  Secretary  of  the  Com- 
mission at  their  offices,  Society  of  Arts,  John- 
street,  Adelphi,  London,  W.C.  They  must 
be  sent  in,  properly  filled  up,  and  addressed 
to  the  Secretary,  as  above. 


Proceedings  of  the  Society. 


FOREIGN  6°  COLONIAL  SECTION 

Tuesday,  April  5th,  1892  ; Sir  Charles 
Tupper,  G.C.M.G.,  C.B.,  in  the  chair. 

The  paper  read  was — 

THE  RED  AND  WHITE  RACES  IN 

MANITOBA  AND  THE  NORTH-WEST. 

By  The  Rev.  John  Maclean,  D.D. 

To  the  West ! is  the  inspiring  cry  of  the 
young  hearts  of  the  Old  World.  The  develop- 
ment of  the  western  world  is  the  answer  to 
this  joyous  shout  of  young  Britain.  The  tide 
of  conquest  is  flowing  toward  the  majestic 
mountains  of  Greater  Canada,  and  to-day  the 
songs  of  love  and  labour  may  be  heard  upon 
the  prairies  and  upon  the  hills  of  the  fairest 
land,  whose  dwellers  reverently  uncover  their 
heads  as  they  gaze  upon  the  unfurled  flag  of  a 
thousand  battles. 

When  I travelled  westward*  in  the  spring 
of  1880,  under  the  impulse  of  duty,  the 
prairies  resounded  with  the  tread  of  tens  of 
thousands  of  buffalo.  Courageous  would  that 
man  be  who  would  dare  to  tell  to  a British 
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audience  the  numbers  in  the  vast  herds  of 
buffalo  which  he  has  seen  in  the  early  years  on 
the  western  plains.  The  possibility  of  grasp- 
ing the  immensity  of  numbers  may  be  helped 
by  the  assurance  that,  when  we  visited  that 
wondrous  land  for  four  successive  years, 
as  we  journeyed  for  hundreds  of  miles,  the 
camp  fires  were  made  of  the  excrement  of 
these  animals,  and  this  lay  in  such  abundance, 
that,  within  an  area  of  fifty  yards,  sufficient 
was  obtained  for  all  the  necessary  purposes  of 
fire  for  cooking. 

The  barn-yards  and  pasture  fields  of  England 
do  not  offer  such  evidence  of  the  presence  of 
cattle  as  we  saw  for  hundreds  of  miles  all  over 
the  country.  I have  not  the  note  books  with 
me  containing  the  exact  statistics  showing  the 
expenditure  of  money  in  the  purchase  of  bones 
in  the  Moosejaw  district,  during  a period  of 
five  years,  but  convincing  evidence  can  be  given 
to  prove  that,  within  an  area  of  fifty  miles, 
several  hundred  thousand  of  these  animals 
have  died.  Eastward  they  roamed  for  several 
hundred  miles,  and  westward  for  five  hundred, 
while,  southward  and  northward,  the  range  of 
the  buffalo  must  be  reckoned  by  more  than  a 
thousand  miles.  What  will  be  the  destiny  of 
a land  of  such  abounding  fruitfulness,  in  sus- 
taining countless  numbers  of  animals,  whose 
life  and  death  have  prepared  the  soil  for  the 
millions  of  men  and  women  who  shall  ulti- 
mately claim  these  fertile  acres  as  an  undying 
heritage  for  posterity  ? The  red  men  of  the 
West,  undaunted,  rode  over  the  boundless 
plains  in  quest  of  food.  Men  of  daring — 
members  of  the  white  race — greedy  of  gain, 
and  delighting  in  adventnre,  sought  out  the 
hardy  children  of  the  wilderness,  and  hence- 
forth an  increased  value  was  placed  upon  the 
hides  of  the  buffalo.  Liquor  was  introduced, 
and  debauchery  speedily  followed.  Mission- 
aries and  loyal-hearted  citizens  interposed, 
and,  in  answer  to  their  petitions,  the  Canadian 
Government  sent  forth,  in  the  year  1874,  the 
North-West  Mounted  Police.  Faithful  in  the 
discharge  of  their  duties,  these  men  won 
the  hearts  of  the  Indians,  destroyed  the  in- 
fluence of  the  regime  of  the  whiskey-traders  ; 
but  it  was  too  late  to  save  the  buffaloes,  for  they 
fell  before  advancing  civilisation,  and  in  its 
interests,  so  that  the  countless  herds  have 
gone  to  return  no  more.  The  buffaloes  were 
slain,  the  Indians  became  destitute,  and  civili- 
sation advanced.  Had  they  remained,  the 
native  culture  of  the  red  men  would  not  have 
rapidly  died  away.  The  Union  Jack  and  the 
red- coats  of  the  mounted  police  are  respected 


by  the  Indians,  as  they  represent  just  treat- 
ment, the  power  of  liberty  and  protection  on 
the  throne  and  behind  it.  They  speak  gravely 
in  their  lodges  of  these  matters,  and  the  Great 
Mother  is  synonymous  with  justice,  peace, 
and  strength.  Unbroken  treaties  are  the  con- 
sequence of  this  unity  of  sentiment  among 
the  Canadian  Indians,  and  not  a single  Indian 
war  degrades  the  annals  of  our  glory.  The 
laws  of  England  are,  to  them,  a strong 
bulwark,  and  if  the  Great  Mother  has  issued 
a decree,  fearlessly  will  they  defend  the  honour 
and  glory  of  the  Empire. 

There  exists  amongst  the  native  tribes  a 
distinctive  civilisation,  differing  greatly  from 
the  culture  of  the  white  race,  yet  nevertheless 
true.  It  is  a civilisation  of  nature,  not  a culture 
derived  from  books.  Cruel  savages  they  are 
not,  and  there  are  not  any  peoples  more 
devoted  to  their  religious  rites  than  are  these 
men,  as  shown  by  their  belief  in  prayer,  the 
duty  of  sacrifice,  the  existence  of  Deity,  the 
immortality  of  the  soul,  and  the  knowledge  of 
a future  state.  The  sun  dance,  sweat-lodge, 
and  gifts  to  the  great  sun  reveal  the  piety  of 
these  prairie  heroes.  Traditions  of  creation, 
the  origin  of  man,  the  flood,  the  advent  of  a 
teacher  for  the  race,  are  numerous.  Polygamy, 
as  a consequence  of  war,  is  rapidly  passing 
away  before  nature’s  wise  law,  which  makes 
provision  for  the  equality  of  the  sexes.  A 
strong,  accurate,  euphonious,  and  expansive 
language  exists,  which  reveals  the  wisdom  and 
strength  inherent  in  the  intellectual  life  of 
these  men. 

In  the  interests  of  civilisation,  to  maintain 
peace  between  the  red  and  white  races,  and  to 
begin  a course  of  training  among  the  Indians, 
it  became  necessary  to  select  tracts  of  land  for 
distinctive  occupation  of  the  natives,  which 
are  called  “reservations.”  These  reservations 
have  invariably  been  granted  to  the  natives  after 
they  have  selected  them,  a worthy  act  on  the 
part  of  the  Government.  Peaceable  and  con- 
tented, the  people  have  dwelt  upon  these 
beautiful  tracts  of  land.  The  reservations  are 
well  watered,  partly  wooded,  and  the  soil  and 
pasture  is  excellent.  The  departure  of  the 
buffalo  predicted  utter  destitution  and  death, 
but  the  authorities  were  not  slow  to  supply  the 
wants  of  the  starving  people,  and  a system  of 
feeding  was  instituted,  which  has  been  con- 
tinued in  a modified  manner  upon  some  of  the 
reserves  until  the  present  time.  The  reserves 
and  people  have  been  placed  under  the  care  of 
agents  and  officials  who  belong  to  the  Indian 
Department.  One  of  the  principal  objects  of 
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the  Indian  Department  has  been  to  teach  the 
people  farming.  Success  has  attended  the 
labours  of  the  agents  and  farming  instructors. 
The  average  reader  or  traveller,  ignorant  of 
the  principles  of  ethnology  or  sociology, 
makes  serious  mistakes  in  judging  the  results 
of  all  the  expenditure  of  money  and  men, 
and  in  believing  that  the  demands  made  for 
the  outlay  are  unjust.  Before  the  advent  of  the 
white  men,  the  Indian  was  a hunter.  He  toiled 
hard  to  support  his  family,  and  was  oftentimes 
absent  for  weeks,  seeking  to  procure  the 
necessaries  of  life  for  his  family.  When  he 
returned,  hungry  and  tired,  from  his  hunting 
expedition,  he  threw  down  the  produce  of  the 
chase,  which  was  claimed  by  his  wife.  The 
few  days  spent  at  home  in  the  camp  were  used 
in  gathering  strength  for  future  toil.  The 
wood  and  water  for  the  household  were  pro- 
cured by  his  wife ; and  the  small  patch  of 
ground,  which  represented  the  interests  of  agri- 
culture, was  carefully  tended  by  the  female 
portion  of  the  house.  Hunting  was  a manly 
occupation,  and  agriculture  was  a trade  which 
belonged  to  the  women.  So  strongly  imbedded 
were  these  divisions  of  labour  in  the  minds  of 
the  people,  that  no  one  was  bold  enough  to 
defy  them  ; and  there  were  not  found  men 
and  women  in  the  tribes  who  dared  to  sub- 
ject themselves  to  the  jeers  of  their  fellows, 
by  choosing  the  trade  which  belonged  to 
the  other  sex.  When,  in  the  early  years, 
I requested  a Blackfoot  Indian  to  saw  some 
wood,  I received  the  reply,  “ I will  bring 
my  wives  to  saw  the  wood.”  Requesting 
another  to  carry  some  water,  he  said,  “ Do 
you  think  I am  a woman  ? ” If  white 
men  and  women  recognise  the  division  of 
labour  among  the  sexes,  and  will  not  inter- 
fere with  the  occupations  of  each  other, 
how  can  we  expect  the  natives  to  break 
through  the  customs  of  the  camps  ? Missionary 
labour,  political  and  religious,  has  aimed  at  the 
overthrow  of  these  distinctions,  but  this  can- 
not be  done  within  a few  years.  Many  centuries 
have  passed  by  since  our  ancestors  rode  along 
the  banks  of  the  rivers,  securing  pasturage  for 
their  cattle,  wandering  over  vast  expanses  of 
country,  unsettled,  contentious  and  savage. 
The  civilised  man  of  the  19th  century  is  not 
the  product  of  a few  decades,  but  of  centuries. 
Surely  it  is  unscientific  to  ask  for  an  ideal  white 
man  to  be  evolved  from  the  members  of  the  red 
race  within  a few  years.  We  cannot  compare 
the  races,  but  we  may  contrast  them.  There 
is  a culture  of  the  red  race  as  there  exists  a 
civilisation  of  the  white  race.  If  there  is  to  be 


a grafting  of  the  old  world  customs  of  the 
natives  of  the  new,  there  will  be  failure.  The 
exaltation  of  the  red  man  will  become  a reality 
through  the  destruction  of  the  native  customs, 
and  this  can  be  done  through  a gradual  under- 
mining of  the  life  and  thought  of  the  dwellers 
in  the  camps  upon  the  plains. 

The  thorough  acceptance  of  the  modes  of 
life  and  thinking  of  the  white  race  by  the 
natives,  must  be  the  work  of  many,  very  many 
years,  and  unjust  is  that  man  who  demands 
results  within  two  or  three  decades,  or  con- 
demns men  and  methods,  because  the  people 
do  not  speedily  conform  to  the  ideas  of  the 
critic. 

The  Indian  schools  upon  the  reservations  are 
slowly  changing  the  traditions,  customs,  and 
language  of  the  people.  Not  fully  have  the 
natives  grasped  the  ideas  inherent  in  our 
systems  of  education.  So  antagonistic  are  our 
methods,  and  so  subtle  our  principles,  that  the 
men  who  are  ever  living  for  the  present  fail 
to  appreciate  the  benefits  which  lie  so  far  dis- 
tant. If  it  can  be  shown  that  by  means  of 
education  the  men  will  become  better  hunters, 
and  the  women  tan  the  skins  and  make  mocas- 
sins better  than  in  former  years,  eagerly  will 
they  grasp  at  this  kind  of  knowledge.  Slowly 
but  surely  will  education  win  its  way  into  the 
hearts  and  homes  of  the  red  men,  uniting 
them  in  one  common  interest.  Industrial 
schools  have  been  established  with  the  noble 
aim  of  uplifting  the  children  of  the  natives  of 
the  west.  The  wise  treatment  of  the  red  men 
by  the  authorities  has  maintained  peace,  and 
made  it  possible  among  a warlike  people  to 
introduce  the  arts  of  civilisation,  build  rail- 
roads, villages,  and  towns,  and  further  the 
interests  of  emigration.  The  settler’s  hut  and 
the  miner’s  shanty  remain  in  peace,  un- 
molested, and  the  inhabitants  have  no  dread 
of  danger,  for  there  is  none.  Our  mothers 
and  daughters  welcome  the  natives,  and  pur- 
chase game  or  wild  fruits,  or  help  them  with  a 
pittance  from  their  small  stores  of  goods. 

European  civilisation  has  sounded  the 
war-cry  of  destiny  in  the  overthrow  of  all 
the  native  tribes.  Step  by  step,  as  the 
white  man  advances,  the  red  man  re- 
treats, or  bows  his  head  and  dies.  Not  so 
much  through  the  introduction  of  disease — 
although  this  is  fatal — as  by  the  more  powerful 
factor  in  civilisation,  the  limitation  of  freedom, 
is  the  destruction  of  the  native  races  effected. 
These  people  fadeaway,  as  the  story  of  statistics 
invariably  tells  us.  The  Blue-books  show  a 
maintenance  of  strength  in  numbers,  but  it  is 
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the  strength  which  is  undermined.  Decrease 
by  absorption  is  the  law.  In  tribes  far 
removed  from  the  haunts  of  the  white  man, 
there  is  progression  in  numbers,  but,  so  soon 
as  the  white  race  appears,  there  begins 
declension.  This  is  an  unwritten  law,  which 
we  may  retard  in  its  work,  but  which  we  cannot 
defeat.  No  man  loves  freedom  so  intensely 
as  the  dwellers  on  the  prairies.  He  roams  at 
will  across  the  plains,  monarch  of  all  his  eye 
surveys  : the  countless  herds  of  buffaloes  he 
claims  for  his  possessions,  and  he  owns  no 
man  as  lord  and  master.  The  advent  of  the 
white  man  is  conquest,  and  the  heroes  of  the 
plains  are  destined  to  occupy  an  inferior 
position.  Frequently  do  we  see  the  aged 
man  slowly  wending  his  weary  way  to  the 
camp,  with  his  hand  upon  his  mouth,  sing- 
ing the  song  of  the  shadow.  If  we  accost 
him,  to  ask  the  cause  of  his  sorrow,  with 
a wave  of  his  hand,  after  a sign  of  re- 
cognition, he  will  point  to  the  prairies,  and 
recount  the  years  when  the  buffalo  roamed 
in  tens  of  thousands,  the  warriors  were 
numerous,  and  the  lands  were  his  property, 
but  now  the  towns  of  the  white  men  are  there, 
the  fences  express  the  claim  of  the  pale-face, 
and  cattle  have  replaced  the  bison.  “Gone  ! 
they  are  all  gone  ! ” he  sighs,  and  he  departs 
to  his  lodge  to  die  a broken-hearted  man. 
Not  by  ill-treatment  are  the  natives  decreas- 
ing, but  they  have  been  conquered,  and  their 
ultimate  destiny  is  extinction  through  death, 
and  absorption  by  the  white  race. 

Greater  Canada,  from  the  eastern  boundary 
of  Manitoba  to  the  western  limit  of  Alberta, 
and  from  the  International  boundary  to  the 
North  Pole,  is  a vast  expanse  of  territory, 
larger  than  the  combined  land  areas  of 
the  following  countries  : — England,  Scotland, 
Ireland,  Wales,  France,  Spain,  Portugal,  Italy, 
Norway,  Sweden,  the  German  Empire,  Japan, 
and  China,  exclusive  of  her  dependencies. 
These  countries  have  a united  population  of 

600.000. 000,  and  if  Greater  Canada  is  larger, 
making  allowance  for  cold  and  inequalities 
of  soil,  surely  there  could  be  maintained  at 
least  one-half,  or  a combined  population  of 

300.000. 000.  This  is  only  a small  portion  of 
our  dominion.  Winnipeg  occupies  a central 
position  between  the  Atlantic  and  Pacific,  and 
the  centres  of  population  must  travel  west- 
ward towards  the  mountains  and  prairies,  and 
the  golden  sea. 

In  such  a vast  country  the  soil  is  of  various 
qualities,  adapted  for  every  kind  of  grain  and 
fruit.  In  the  Dominion,  there  exists  every  kind 
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of  climate,  from  the  soft  breezes  of  Southern 
Albertaand  British  Columbia  to  the  intense  cold 
of  the  Arctic  regions.  The  winters  of  Manitoba 
differ  from  those  of  Assiniboia,  Alberta,  and 
Saskatchewan.  The  invigorating  winter  of 
Manitoba  is  productive  of  health  and  man- 
hood. Enterprising  men  and  women  in  quest 
of  health  and  comfort  prefer  the  cold  of  Mani- 
toba to  the  damp  temperate  breezes  of  more 
southern  climes.  So  vast  is  the  Canadian 
North-West,  that  the  settler  can  choose  any 
kind  of  soil  (prairie  land  or  forest,  with  water 
or  hay  lands  suitable  for  grazing  or  farming), 
and  varieties  of  climate  can  there  be  found. 
The  air  is  rare,  and  the  cold  weather  does  not 
produce  that  raw  feeling  which  belongs  to 
moist  climes.  It  is  invigorating,  giving  that 
bracing  sensation  which  is  the  delight  of 
young  manhood.  The  Chinook  winds  of 
Alberta  and  Assiniboia  cause  the  ice  in  the 
rivers  to  break  up  several  times  during  the 
winter,  and  the  snow  upon  the  prairies  de- 
parts at  the  presence  of  this  warm  wind.  I 
have  listened  to  the  sough  of  this  western  wind 
in  the  mountains,  and  gazed  upon  the  mist 
rising,  indicating  the  coming  of  the  wind.  So 
soon  as  it  comes,  the  cattle  in  the  villages 
and  coulees  speedily  seek  the  prairies,  as  the 
Indians  leave  their  shelter  in  the  bush.  It  is 
this  delightful  breeze  which  has  given  Alberta 
and  Assiniboia  the  fame  of  the  Range  country, 
where  roam  the  countless  herds  of  wild  cattle 
and  horses,  unhoused  and  unfed,  yet  fatter 
and  sleeker  after  the  severity  of  the  winter 
than  the  best  stall-fed  cattle  of  eastern  lands. 

The  coalfields  of  the  North-West  are  very 
wide.  Along  the  rivers  the  coal  crops  out  in 
seams,  varying  from  four  feet  to  ten  and  twelve 
feet  in  thickness.  Bituminous  and  anthracite 
coal,  of  excellent  quality,  is  found  in  abund- 
ance, from  the  St.  Mary’s  River,  in  Southern 
Alberta,  to  Edmonton,  in  Northern  Alberta, 
and,  from  the  coalfields  of  Manitoba,  to  Banff, 
in  the  Rocky  Mountains.  The  coal  mines  at 
Lethbridge  and  Anthracite  are  sufficient  proof 
of  the  wealth  and  possibilities  of  this  industry. 
Pottery-clay,  of  good  quality,  and  minerals  of 
various  kinds  are  to  be  found  throughout  the 
territories,  and  not  far  distant  from  the  line  of 
railroad.  Timber  is  abundant  in  the  district 
of  Saskatchewan  and  the  northern  and  western 
portions  of  Alberta. 

So  soon  as  the  immigrant  enters  Manitoba 
or  the  North-West,  he  receives  from  the 
Government  a homestead  of  160  acres,  upon 
which  he  performs  the  settlers’  duties  for  three 
years,  when  it  becomes  his  sole  property.  The 
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soil  is  productive,  and  the  yield  of  grain 
abundant.  There  are  good  and  bad  sections 
in  every  district,  as  we  find  such  in  every 
country.  Failures  there  will  be,  if  men  lack 
common  sense  and  energy.  The  same  con- 
tingencies apply  to  farming  in  Canada  as  in 
other  lands,  gold  and  silver  pieces  are  not 
strewn  upon  the  surface  of  the  prairie,  but  they 
lie  imbedded  in  the  soil,  and  the  plough  will 
bring  them  forth.  New  lands  require  new  and 
improved  methods  of  farming,  and  the  men 
who  can  adapt  themselves  to  the  country  will 
soon  reach  positions  of  comfort,  and  enjoy  a 
social  status  which  they  cannot  attain  within 
the  same  period  in  the  Old  World.  The  wheat 
fields  of  Manitoba  and  the  North-West  are 
eminently  productive,  when  the  settlers  expend 
the  labour  necessary  for  proper  fertilisation. 
The  railroad  cars  which  annually  are  sent  to 
Ontario  filled  with  the  specimen  products  of 
the  field  and  garden  from  the  districts  of 
Calgary,  Regina,  Brandon,  and  Winnipeg, 
astonish  the  people  who  dwell  in  Eastern 
Canada,  giving  rise  to  the  belief  that  these 
exhibits  are  forced.  Such,  however,  is  not  the 
case.  Very  fine  garden  produce  has  been  ex- 
hibited, and  as  an  evidence  of  what  can  be 
done,  there  have  been  shown  cabbages,  grown 
at  Qu’Appelle  and  Edmonton,  two  widely 
separated  districts,  the  diameter  of  which  was 
2\  feet,  and  the  solid  head  feet. 

In  the  Range  country  the  buffalo  roamed  in 
thousands,  and  when  the  herds  were  destroyed, 
civilised  man  introduced  domestic  cattle.  The 
grasses  of  the  ranching  districts  are  very 
nutritious,  insomuch  that  when  travelling  in 
the  early  years  in  Southern  Alberta,  we  fed  our 
horses  solely  on  the  buffalo  grass,  popularly 
termed  “bunch  grass.”  One  of  my  friends 
now  resident  at  Lethbridge,  within  an  area  of 
100  yards  square  at  the  foot  of  the  Rocky 
Mountains,  gathered  in  the  spring  specimens 
of  100  varieties  of  flowers.  Cattle  and  horses, 
sheep  and  hogs,  can  be  bred  with  little  expense, 
save  that  which  is  incurred  in  labour.  In  such 
a country  we  seem  to  be  lost  through  lack  of 
men  and  money  to  develop  its  resources.  Here 
is  a field  for  the  development  of  industries. 
Tanneries,  woollen  factories,  cheese  and  butter 
factories,  and  various  other  branches  of  indus- 
try, can  be  carried  on  successfully,  and  yet  we 
are  without  these,  except  in  rare  instances. 

The  settlers  in  Manitoba  and  the  North- 
West  are  sober  and  industrious  ; and  so  soon 
as  the  first  difficulties  of  settlement  are  over- 
come, schools  and  churches  are  begun.  Nine 
years  have  not  passed  by  since  the  first  school 


was  started  in  the  Canadian  North-West,  and 
at  the  present  time  there  are  over  250  schools 
scattered  over  the  territories.  Education  is 
free  and  compulsory.  There  are  public  and 
grammar  or  high  schools  ; the  headmasters  of 
the  latter  must  be  graduates  in  arts  of  a 
British  or  Canadian  university.  The  effects 
of  our  educational  system  are  seen  in  a sturdy 
manhood  and  an  industrious  people.  In  the 
log-shanty  of  the  settler  oftentimes  we  meet 
graduates  of  Oxford  and  Cambridge  and  young- 
men  who  have  been  trained  in  the  universities 
of  Glasgow,  Edinburgh,  and  Dublin.  Some- 
times we  are  entertained  in  the  settler’s  home 
by  lady  graduates  of  our  colleges,  and  grace- 
fully they  perform  their  domestic  duties, 
although  bereft  of  the  blessings  of  civilised 
life.  Culture  and  manual  labour  are  com- 
panions on  the  prairie. 

The  growth  of  our  cities  is  rapid  and  stable. 
Winnipeg  and  Calgary  are  notable  instances 
of  speedy  and  permanent  development.  Un- 
hampered by  the  vested  interests  of  old  trades 
and  professions,  the  most  modern  appliances 
of  art  and  science  are  sought  and  used  in  the 
development  of  industry.  Thus  we  have  in- 
Winnipeg,  Brandon,  Regina,  Moosejaw,  and 
Calgary  the  electric  light  and  telephone.  In 
the  three  last-mentioned  places  there  never 
was  any  gas,  hence  the  transition  was  easy 
from  the  oil  lamp  to  the  electric  light.  Port- 
age La  Prairie,  Moosomin,  Prince  Albert, 
Medicine  Hat,  Lethbridge,  and  Edmonton 
have  developed  rapidly,  and  numerous  towns 
and  villages  are  springing  up  as  the  settlers 
advance.  Twelve  years  progress  marks  the 
beginning  and  growth  of  villages  and  towns  in 
Manitoba  and  the  North-West. 

Since  the  building  of  the  Canadian  Pacific 
Railroad,  the  country  has  been  studied  as  it 
never  was  before  ; and  settlers  from  many  lands 
have  found  their  way  towards  the  prairies  and 
mountains  of  that  western  land.  The  con- 
struction of  this  railroad  was  attended  with  an 
almost  absence  of  crime,  owing  to  the  pro- 
hibition of  liquor  and  to  the  executive  ability 
displayed  in  its  management. 

Representatives  of  the  leading  religious 
denominations  are  to  be  found  toiling  nobly 
upon  the  Indian  reservations  and  among  the 
settlers.  Harmoniously  they  toil  for  the  up- 
lifting of  the  people,  and  the  strengthening  of 
the  bonds  of  patriotism  and  religion. 

The  future  of  Manitoba  and  the  North-West 
will  depend  largely  upon  the  classes  of  settlers 
introduced.  The  tourist  will  find  in  the  moun- 
tains scenery  unexcelled,  vigour  and  pleasure 
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in  the  National-park  at  Banff,  with  its  hot 
springs  of  Continental  fame.  In  the  harvest 
time,  upon  the  prairies,  he  will  gaze  enraptured 
upon  the  wheat-fields  of  the  west,  and,  under 
the  shadow  of  the  Rockies,  the  herds  of  cattle 
and  horses  will  reveal  a new  industry,  destined 
to  assume  gigantic  proportions  at  no  distant 
date.  We  have  faith  in  our  country  and  the 
people.  Let  doubting  ones  come  to  our 
western  land,  and  they  will  return  with  know- 
ledge increased,  and  love  begotten  for  the 
fairest  colony  of  the  British  Empire. 


DISCUSSION. 

Mr.  C.  M.  Kennedy,  C.B.,  said  in  the  first  place  he 
wished  to  thank  his  friend  Sir  Charles  Tupper  for  tak- 
ing the  chair  that  evening.  In  him  they  recognised  a 
statesman  who  had  rendered  great  services  to  the 
best  interest  of  the  Empire — who,  at  home,  took  a 
leading  part  in  the  formation  of  the  Dominion — 
a most  important  event  in  colonial  history ; and 
who,  as  High  Commissioner  in  London,  had  on  every 
occasion  sought  to  unite  and  strengthen  the  interests 
of  the  mother  country  and  the  colonies.  They  were 
glad  to  have  him  present  that  evening,  and  hoped  to 
see  him  amongst  them  on  many  future  occasions. 
As  regards  the  very  interesting  paper  to  which  they 
had  listened,  they  had  to  consider  the  topics 
brought  before  them  from  many  points  of  view. 
They  possessed  the  great  interest  which  a narra- 
tive of  personal  experience  and  work  well  per- 
formed always  possessed,  and  opened  out  ques- 
tions which  bore  on  some  of  the  most  interesting 
problems  of  the  history  of  the  human  race.  They 
were  particularly  appropriate  to  us  at  the  present 
time,  as  the  Society  was  charged  with  responsible 
duties  in  connection  with  the  forthcoming  Exhibition 
in  America.  It  is  now  four  centuries  since  what 
was  termed,  in  those  days,  “ the  great  news”  spread 
over  Europe  that  European  navigators  had  found, 
far  off  in  what  was  then  termed  the  region  of  the 
setting  sun,  islands  rich  in  treasures,  lying,  as  it  was 
thought,  off  the  coast  of  India  and  Cathay.  The  land 
which  Dr.  Maclean  had  described  was  a veritable  land 
of  promise  to  emigrants ; and  if,  in  present  circum. 
stances,  men  had  to  leave  the  old  country,  in  British 
North  America,  they  would  not  find  themselves 
strangers ; they  would  find  there  a land  of  free 
institutions,  and  would  remain  under  the  flag  of  the 
old  country.  They  would  not  be  misled  and  preyed 
upon  as  emigrants  often  were  who  went  to  alien 
shores.  He  thought  the  paper  would  be  a valuable 
contribution  to  the  Journal , and  hoped  the  informa- 
tion contained  in  it  would  thus  become  widely  known. 

The  Chairman  said  he  was  quite  prepared  to 
expect  an  interesting  statement  from  Dr.  Maclean, 
knowing  that  he  had  an  opportunity  of  spending 
several  years  among  the  Indians  of  Manitoba,  and  the 


North-West,  so  that  he  was  quite  certain  he  would 
bring  to  our  instruction  a great  deal  of  insight  into 
the  habits  and  manners  of  that  people,  but  he  con- 
fessed he  was  hardly  prepared  to  learn  that  the  art  of 
scalping  was  an  evidence  of  a high  form  of  civilisation. 
He  quite  agreed  with  Dr.  Maclean  in  regarding  it  as 
a very  capital  illustration  of  civilisation,  and  there  wa- 
no  doubt  at  all  that  a great  moral  underlies  the  state- 
ment that  he  had  made  in  that  respect,  and  that  was 
that  in  order  to  judge,  especially  a savage  people,  or 
those  who  were  called  a savage  people,  people  with 
manners  and  customs  unlike  our  own,  it  was  necessary 
to  put  oneself  as  far  as  possible  in  their  place,  and  to 
look  at  this  action  from  the  standpoint  which  they 
occupied,  and  not  from  that  occupied  by  a different 
people.  He  was  quite  prepared  to  confirm  the  state- 
ment as  to  the  loyalty  of  the  Indians  in  Canada  to  the 
Queen.  It  appeared  from  the  most  interesting  book 
of  Milton  and  Cheadle  that  the  then  savage  tribes  of 
Rupert’s  Land  had  a marked  respect  for  her  Majesty 
the  Queen,  and  evinced  on  all  occasions  the  greatest 
possible  loyalty.  He  had  himself  had  an  opportunity 
of  seeing  something  of  that  in  his  first  visit  to  Fort 
Garry,  or  Winnipeg  as  it  was  then  called,  about  22 
years  ago.  Manitoba  was  then  in  the  occupation  of 
Riel,  who  had  incited  a rebellion  and  induced  the 
French  half  breeds  to  join  with  him.  The  communica- 
tion with  the  north-west  territory  was  stopped  by  Riel, 
but  he  (the  Chairman)  had  occasion  to  pay  him  a visit. 
Having  to  adopt  the  custom  of  sleeping  in  the  open  air 
with  the  thermometer  30°  below  zero,  he  was  able 
to  bear  testimony  to  the  fact  that,  having  travelled 
no  less  than  400  miles  going  and  returning  in  that 
way,  this  occasioned  no  discomfort,  and  he  never 
knew  what  it  was  to  be  cold,  except  on  one  night 
when  a snow  storm  obliged  them  to  put  up  the  tent. 
In  the  journey  from  Fort  Breckonbridge  to  the 
boundaries  of  the  north-west  territory,  a distance  of 
some  200  miles,  he  only  came  across  one  house, 
namely,  at  York-town,  which  was  about  half-way. 
The  line  he  travelled  from  Fort  Breckonbridge  to  the 
boundary  of  Canada,  200  miles,  was  the  scene  of  the 
Sioux  massacre  of  1862,  when  the  Sioux  Indians  rose 
in  revolt  against  the  United  States  authority,  and 
burned  every  house  to  the  ground,  slaughtering  the 
inhabitants  for  the  entire  distance.  The  single  house 
to  which  he  had  referred,  was  that  of  the  Hudson 
Bay  Company,  in  which  he  spent  the  night,  and  the 
person  who  was  in  charge  ot  the  post  at  the  time 
of  the  massacre,  and  his  wife,  remained  in  perfect 
safety  in  consequence  of  putting  a little  Hudson 
Bay  Company’s  flag  over  it.  When  the  Indians 
came  to  it,  bringing  fire  and  slaughter  in  their 
track,  they  said,  “That  is  the  queen,”  and  they 
allowed  the  man  and  his  wife  to  remain  in  perfect 
safety.  He  mentioned  that  as  an  illustration,  and 
took  the  opportunity  of  saying  that  that  was  largely 
owing  to  the  fact  that  the  Hudson  Bay  Company, 
who  then  had  under  their  control  the  whole  of  the 
great  Rupert’s  Land,  had  adopted  a policy  of  fairness 
and  justice  to  the  Indians  which  inspired  them  with 
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respect  and  confidence  in  the  flag  of  England.  The 
same  thing  was  illustrated  in  a most  striking  manner 
from  1872  to  1876,  when  the  boundary  was  being 
surveyed  from  the  lake  of  the  woods  to  the  foot  of 
the  Rocky  Mountains,  a distance  of  600  miles  be- 
tween the  United  States  and  the  north-west  territory 
of  Canada.  This  work  was  performed  by  a joint 
Commission,  one  formed  by  the  United  States  of 
America,  and  the  other  by  the  British  Government. 
The  gentleman  in  charge  of  the  survey,  her  Majesty’s 
Commissioner,  required  the  assistance  and  support  of 
no  person  except  the  staff  and  the  necessary  people  to 
provide  for  the  work  and  sustenance  of  the  party,  while 
the  American  Commissioner  alongside  of  him  in  the 
same  country  had  an  army  at  his  back,  and  could 
not  advance  a mile  without  the  presence  of  a 
large  force  of  United  States  troops.  The  only 
danger  that  any  of  the  British  party  ever  encoun- 
tered was  when  he  purchased  a hat  or  a pair  of 
boots  of  American  construction,  and  strayed  away 
from  the  party,  being  thus  liable  to  be  mistaken  for  a 
citizen  of  the  United  States.  As  Dr.  Maclean  had 
shown,  this  matter  was  all  now  changed  by  the 
advancing  civilisation  of  the  Indian  ; all  the  dangers 
that  were  undergone  with  these  then  considered 
savage  tribes— and  judged  by  our  standpoint  they  had 
a great  many  of  the  traits  of  savage  life — were 
changed  by  the  advance  of  civilisation.  He  was  glad 
to  take  this  opportunity  of  bearing  testimony  to  the 
deep  obligation  that  was  due  to  those  missionaries  of 
the  cross,  the  clergymen  of  the  Roman  Catholic  and 
of  the  Protestant  churches  who,  in  the  earliest 
history  of  that  country,  long  before  the  commence- 
ment of  its  occupation  by  civilised  parties  at  all,  had 
devoted  with  unstinted  labour  and  toil  their  lives  and 
services  to  civilise  the  Indians.  Readers  of  those 
charming  histories  that  Parkman  had  given  of  Indian 
life  both  in  Canada  and  in  the  north-western  and 
northern  States  would  bear  out  the  fact  of  the 
devoted  labourers  and  missionaries  w'ho  had  spent  the 
whole  of  their  lives  in  Christianising  Indians.  He 
was  glad  to  hear  Dr.  Maclean  bear  testimony  to  the 
manner  in  which  the  Government  of  Canada  had 
treated  the  Indians  since  they  came  into  possession  of 
the  country.  There  was  not  a foot  of  ground  in 
Canada  which  had  been  obtained  from  the  tribes  ex- 
cept by  a fair  and  honest  bargain,  and  the  treaties 
down  to  the  present  hour  were  religiously  carried  out. 
The  soil  had  been  handed  over  by  the  Indians  upon 
terms  which  they  considered  satisfactory.  Dr.  Maclean 
had  spoken  of  the  spots  that  were  reserved  for  the 
Indians,  but  he  thought  if  the  sizes  of  these  spots 
had  been  given,  one  would  have  been  greatly 
astounded.  Manitoba  and  the  north-west  territory 
was  a splendid  wheat- growing  district,  and  it  was  the 
best  part  of  the  country  which  had  been  reserved  for 
the  Indians.  Now  that  game  had  been  driven  away, 
the  Government  of  Canada  were  providing  the  means 
of  living  for  the  Indians;  schools  were  erected  for 
the  children,  and  the  Indians  were  not  only  cultivating 
their  land,  but  at  the  Agricultural  Shows  prizes  were 


not  infrequently  awarded  to  the  Indians  in  com- 
petition with  the  agriculturists  of  the  country. 
Many  of  the  Indians  were  now  living  in  com- 
fortable houses,  and  adopted,  to  a large  extent,  the 
dress  of  civilisation.  They  were  making  in  every 
respect  a steady  and  most  satisfactoiy  advance  in 
reference  to  the  acquisition  of  those  manners  and 
habits  which  their  changed  position  rendered  neces- 
sary. The  inhabitants  of  British  Columbia  were  more 
responsive  to  the  efforts  of  civilisation  than  those  in 
other  parts.  The  reason  for  this  was  that  they  had 
been  less  devoted  to  the  chase  than  the  plain  Indians. 
It  appeared  from  one  of  the  latest  Royal  Gazettes 
which  he  received,  that  a proclamation  had  been  issued 
providing  for  the  enfranchisement  of  the  Indians. 
The  natives  had  always  been  treated  as  minors — as 
persons  for  whom  the  State  should  act  as  trustees  in 
the  preservation  of  property,  but  such  was  the  advance 
of  civilisation  that  in  Ontario  it  had  been  found 
practicable  to  place  them  on  a much  higher  level. 
The  same  arrangements  were  now  being  made  in 
British  Columbia,  which  was  entirely  owing  to  the 
steady  advance  of  civilisation.  In  conclusion  he 
proposed  a hearty  vote  of  thanks  to  Dr.  Maclean  for 
his  instructive  and  interesting  paper. 

Dr.  Maclean,  in  acknowledging  the  vote,  said  the 
size  of  a reserve  spot  was  very  often  100  miles  long 
by  40  miles  wide. 


INDIAN  SECTION. 

Thursday,  April  7,  1892  ; Sir  John 

Strachey,  G.C.S.I.,  in  the  chair. 

The  paper  read  was — 

THE  AGRICULTURAL  NEEDS  OF 
INDIA. 

By  Dr.  J.  Augustus  Voelcker. 

To  all  who  have  any  acquaintance  with 
India,  the  recurrence  of  discussions  upon  the 
agricultural  improvement  of  that  vast  empire 
will  not  appear  more  frequent  than  the  import- 
ance of  the  subject  demands.  The  Society  of 
Arts,  through  its  Indian  Section,  is  always 
ready  to  avail  itself  of  an  opportunity  which 
presents  of  regarding  this  question  from  the 
most  recent  point  of  view,  and  hence,  I take 
it,  I have  been  asked  to  bring  before  the 
Section,  in  brief  review,  the  main  conclusions 
formed  during  my  late  inquiry  into  the  condi- 
tions of  Indian  agriculture.  I may  be  allowed 
to  consider  myself  as  the  third  of  the  succes- 
sive “inquirers”  who,  in  recent  times,  have 
gone  out  from  England  to  India  with  this 
special  object,  and  as  the  second  of  those  who 
have  been  specially  deputed  by  the  Council  of 
India. 
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The  first  was  the  late  Sir  James  Caird, 
whose  great  services  to  agriculture  we  all 
sincerely  acknowledge,  and  whose  loss  we  all 
regret.  To  myself  it  is  a special  sorrow  that 
we  have  not  Sir  James  Caird  with  us  ; for  not 
only  was  it  through  my  selection  by  him  that 
I was  privileged  to  go  to  India,  but  he  had 
also  most  kindly  promised  to  occupy  the  chair 
on  the  present  occasion.  I congratulate  my- 
self, however,  on  having  the  vacant  place 
filled  by  one  who  has  so  deeply  interested 
himself  in  Indian  agriculture  as  Sir  John 
Strachey  has,  and  who,  when  in  India,  did  so 
much  towards  its  improvement. 

The  second  visitor  was  Professor  Wallace, 
of  Edinburgh,  who,  with  the  eagerness  and 
activity  for  which  he  is  distinguished,  went  out 
on  his  own  account  to  inform  himself  upon  the 
agricultural  conditions  of  India. 

The  third  was  myself,  charged,  like  Sir 
James  Caird,  with  an  official  mission.  Of  the 
special  power  which  the  bright  intellect  and 
the  authoritative  weight  of  experience  possessed 
by  Sir  James  Caird  brought  to  bear  upon  the 
subject,  I need  not  remind  you  ; while  Prof. 
Wallace,  as  a practical  agriculturist  and 
teacher,  is  well  known  to  you  also.  It  was 
left  for  me,  however,  to  take  up  the  inquiry 
from  the  point  of  the  scientific  inquirer 
rather  than  of  the  agricultural,  economical, 
or  practical  farmer.  Hence  it  is  that  my 
treatment  of  the  subject  will  be  somewhat 
•different  from  that  of  my  predecessors,  and 
•different,  too,  from  that  of  others  who  have 
read  similar  papers  before  this  Society.  If, 
therefore,  I confine  myself  more  to  the  strictly 
agricultural  needs,  and  deal  less  with  such 
great  questions  as  those  of  the  relations  of  the 
State  to  the  cultivators,  or  of  the  economical 
conditions  of  the  country,  you  will  take  it  that 
I do  so  because  I feel  myself  but  little  qualified 
to  treat  of  the  latter.  Again,  it  will  be  my 
object,  not  to  describe  what  I saw  of  the  agri- 
culture, but  to  keep  myself  to  such  matters  as 
indicate  the  existence  of  agricultural  needs  for 
which  a remedy  may,  I consider,  be  found. 
The  recurrence,  within  the  last  few  months,  of 
a time  of  widespread  scarcity,  not  to  say  famine, 
has  brought  into  special  prominence  the  need 
of  turning  renewed  and  serious  attention  to  the 
agricultural  requirements  of  India,  whereby  the 
■country  may  be  enabled  to  provide  for  the 
rapid  increase  of  population  shown  in  the 
recent  census  returns.  The  indignation — often 
only  too  well  justified— of  Anglo-Indians  of 
experience,  against  the  ipse  dixits  of 
“specialists”  who  go  out  to  India  fora  few 


months  in  the  cold  season,  and  then  return 
with  ready  but  impracticable  suggestions  for 
improvement  of  the  country’s  government, 
trade,  institutions,  or  agriculture,  or  all  of  them 
together,  makes  me  hesitate  when  entering  on 
the  same  path.  Fortified,  however,  with  the 
knowledge  that  I spent  over  a year  upon  my 
inquiry,  and  that  I passed  a “hot  season” 
there  as  well  as  a “ rainy”  and  a “ cold  ” one 
I approach  my  subject  in  the  honest  attempt  t 
while  suggesting  lines  of  improvement,  to  do, 
nevertheless,  no  injustice  to  individuals  for  whom 
I have  a very  high  esteem,  and  who  have  borne 
the  heat  and  burden  of  many  a long  day  in  the 
service  of  their  country,  and  taken  part  in  the 
wonderfully  able  administration  of  our  Indian 
Empire. 

By  way  of  explanation  of  my  presence  in 
India,  let  me  say  that  the  primary  reason  of 
my  visit  was  the  repeated  applications  of  the 
Government  of  India  to  the  Secretary  of  State 
to  send  out  to  them  an  agricultural  chemist, 
and  to  enable  them  to  complete  the  scheme 
which  had  been  drawn  up  by  the  Imperial  Land 
Revenue  and  Agricultural  Department,  with 
the  view  of  meeting  the  obligations  imposed 
upon  them  by  the  Famine  Commissioners  of 
1879.  Into  the  desirability  of  this  proposal  I was 
instructed  to  inquire. 

Leaving  England  towards  the  close  of 
November,  1889,  I was  absent  over  14  months, 
spending  just  13  months  in  India  itself.  Ex- 
cluding Burma  and  Assam,  I visited  each  of 
the  provinces  in  two  different  seasons,  and  I 
may  fairly  say  that  the  greater  part  of  my 
time  was  spent  in  going  about  the  country, 
with  the  view  of  seeing  as  much  as  I could  of 
its  agriculture.  Through  the  special  facilities 
placed  at  my  disposal  by  the  Government  of 
India,  I was  enabled  to  pursue  my  inquiries 
under  the  most  favourable  auspices,  and  to 
enjoy  exceptional  advantages  of  meeting  with 
men  of  experience  and  of  discussing  agri- 
cultural matters  with  them.  I cannot  pass 
from  this  without  expressing  my  sincere 
acknowledgment  for  the  kindness  everywhere 
shown  me  by  those,  whether  officials  or  private 
individuals,  to  whom  I was  commended,  and 
to  those  who  provided  me  with  such  splendid 
opportunities  of  acquainting  myself  with  the 
subject  which  I went  out  to  study.  With  this 
introduction  of  the  circumstances  which  led  to 
my  going  to  India,  I pass  on  to  my  subject 
proper — the  agricultural  needs  of  India,  and 
how  they  may  be  met. 

Much  has  been  written,  and  various  opinions 
have  been  formed,  as  to  the  real  condition  of 
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Indian  agriculture,  and,  at  the  outset,  I maybe 
expected  to  state  in  general  terms  whether  I 
consider  the  agriculture  good  or  bad,  and 
whether  it  is  capable  of  little  or  of  much 
improvement.  Briefly,  then,  let  me  say  that 
so  many  diversities  present  themselves  in  the 
conditions  under  which  Indian  agriculture  is 
pursued,  that  a general  opinion  can  only  be 
given  with  so  much  reservation,  that  it  ceases 
to  be  general.  In  many  parts,  for  instance,  I 
have  seen  magnificent  agriculture,  which 
leaves  little  or  no  room  for  improvement ; in 
others,  I have  seen  inferior  cultivation,  which, 
it  strikes  one,  might  be  bettered.  But,  when 
the  task  of  improvement  is  attempted,  I am 
free  to  confess  that  it  is  seen  to  be  surrounded 
with  difficulties  such  as  are  not  to  be  met  with 
in  English  agriculture,  and  which  require  care- 
ful and  special  study.  At  its  best,  the  agri- 
culture is  a “picture”  such  as  might  be  a 
model  to  many  a British  farmer ; at  its  worst,  the 
inferiority  is  the  outcome  mainly  of  the  want  of 
natural  facilities,  a want  which  presents  difficul- 
ties probably  unequalled  in  any  other  country. 

I do  not  deny  that  instances  may  be  met 
with  where  inferior  cultivation  exists  along- 
side superior,  but  I came  to  the  conclusion 
that  the  determining  causes  are  bound  up  with 
considerations  of  a complexity  peculiar  to 
India,  arid  which  cannot  be  treated  in  the 
same  way  as  one  might  deal  with  questions 
that  present  themselves  in  English  agricul- 
ture. The  work  of  discovering  the  agricultual 
needs  may  not  be  so  hard  a one,  but  that  of 
supplying  them  will  invariably  be  very  difficult. 
When  the  cultivated  area  of  a country  is  split 
up  into  small  holdings  of  five  acres  or  less, 
when  capital  is  correspondingly  small,  and 
the  numbers  living  on  the  holdings  are  by 
contrast  great,  when  the  land  is  subdivided 
among  the  members  of  a family,  and  they  re- 
fuse to  migrate  elsewhere,  it  becomes  hard  to 
say  how  to  proceed  in  the  way  of  improvement- 
I cannot  do  better  than  quote  here  the  words 
of  one  to  whom  I am  indebted  for  much  of  the 
insight  I have  have  had  into  this  subject.  I 
refer  to  Mr.  R.  H.  Elliot,  of  Kelso,  with  whom 
I travelled  to  India,  and  with  whom  I subse- 
quently stayed  in  Mysore.  In  a paper  read 
before  this  Society,  in  1875,  he  said  : — 

“If,  indeed,  I could  put  nine-tenths  of  the  in- 
habitants to  the  sword,  take  their  capital,  and  hand  it 
over  to  the  survivors,  then  divide  the  best  of  the 
country  into  200  acre  farms,  or  farms  of  sufficient 
size  to  enable  them  to  spare  a considerable  portion 
of  the  land  for  growing  cattle  fodder;  and  if,  in 
addition,  I could  destroy  the  whole  social  system  of 


the  Hindoos,  prevent  the  subdivision  of  the  land, 
teach  the  people  to  emigrate  ....  remove  their 
objections  to  killing  off  the  old  and  worthless  cattle 
....  and  finally  overcome  their  objections  to  the  use 
of  night-soil.  If  I could  effect  all  that,  I could  easily 
put  Indian  agriculture  on  a satisfactory  footing. 
But,  in  the  absence  of  such  a possibility,  I will  defy 
anyone  to  do  more  than  produce,  by  slow  and  painful 
steps,  some  amelioration  of  the  existing  state  of 
things.” 

These  are,  in  the  main,  the  views  I too  have 
formed ; and  I am  convinced  that  the  work  of 
improvement  will  be  a slow  and  a difficult  one. 
A circumstance,  which  tells  much  in  favour 
of  this  conclusion  is,  that  wherever  I have 
found  an  English  landholder  with  native 
tenants,  he  has  invariably  left  them  to  pursue 
their  agriculture  in  their  own  way,  and  has 
not  set  about  importing  English  methods  or 
English  implements  upon  his  estate,  but  has 
been  content  to  introduce  this  or  that  improve- 
ment just  as  he  has  seen  the  opportunity  for  its 
successful  adoption.  Sir  James  Caird  ex- 
pressed himself  as  assured  of  the  “ practical 
ability  and  knowledge  of  the  cultivators  of 
India,”  and  the  Famine  Commissioners  clearly 
stated  their  conviction  that  the  work  of  im- 
provement must  be  on  native  lines,  and  be 
the  outcome  of  careful  inquiry  into  existing 
methods  and  practices.  In  agreement  with 
these  authorities,  I think  that  wherever  im- 
provement can  be  made,  it  will  come  about  by 
a transfer  of  the  practice  of  a better  part  to  an 
inferior  one,  and  by  the  increase  of  facilities, 
such  as  the  supply  of  water,  manure,  wood, 
and  grazing,  where  they  are  deficient,  rather 
than  by  any  considerable  introduction  of 
European  methods  or  implements.  That  there 
are  differences  in  the  agricultural  conditions 
and  practices  in  different  parts  of  India  gives 
the  warrant  for  believing  that  an  improvement 
may  be  effected  in  the  inferior  districts  ; and 
that  much  has  been  already  done  by  Govern- 
ment in  supplying  facilities  to  some  parts 
which  did  not  previously  possess  them,  con- 
stitutes the  ground  for  urging  further  advance 
in  this  direction.  But  the  line  that  improve- 
ment will  take  is,  I think,  that  of  improvement 
from  within  rather  than  from  without. 

I proceed  now  to  consider  different  ways  in 
which  the  agricultural  needs  present  them- 
selves, and  to  attempt  to  give  suggestions  for 
their  remedy. 

The  People  as  Cultivating  Classes. — On  the 
very  threshold  we  are  met  with  a difficulty 
which  acquires  a peculiar  significance  in  India, 
and  which  is  comprehended  in  the  mention 
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of  the  word  “caste.”  The  fact  that,  either 
by  religious  prejudice  or  by  hereditary  practice, 
some  divisions  of  the  people  are  prevented  from 
being  as  good  cultivators  as  others,  must 
necessarily  constitute  a great  obstacle  to  im- 
provement. The  Brahmin  or  Rajput,  who 
thinks  it  undignified  to  engage  in  manual 
labour,  will,  as  a cultivator,  be  the  inferior  of 
many  of  the  lower  but  more  skilful  and  laborious 
•castes.  The  “market-gardener”  will  cause 
one  to  look  on  with  astonishment  at  his  careful 
toil,  and  the  Kachhi,  who  does  not  scruple  to 
make  use  of  night-soil  for  his  land,  will  show 
results  of  his  cultivation  far  ahead  of  that  of 
those  who  think  the  practice  a derogatory  one. 
Not  only  are  these  “castes”  of  different  agri- 
cultural repute,  but  likewise  races,  each  keeping 
to  his  own  particular  vocation,  be  he  goatherd 
or  grazier,  cattle-breeder  or  milkman,  but  never 
•departing  therefrom.  Whether  it  be  caste  or 
prejudice,  religious  or  otherwise,  the  breaking 
down  of  differences  in  these  respects  constitutes 
the  first  of  India’s  agricultural  needs.  And 
yet,  progress  in  this  direction  will  probably  be 
slower  than  in  any  other  matter,  although  there 
are,  even  at  the  present  time,  indications  of  a 
change  going  on.  The  cultivation  of  indigo 
used  to  be  considered  an  unclean  thing,  but  is 
now  pursued  by  castes  who  before  would  have 
nothing  to  do  with  it ; the  potato  used  to  be 
looked  on  as  “ flesh,”  and  hence  as  a thing  to 
be  abhorred  by  Hindoos,  but  now  it  is  exten- 
sively raised;  at  Nagpur  may  be  seen  even 
Brahmins  cultivating  sugar-cane  by  the  use  of 
the  town-refuse,  and  Brahmin  lads  ploughing 
and  doing  other  field  operations  with  their  own 
hands.  The  breaking  down  of  caste  and  of 
prejudice  will  undoubtedly  be  a slow  work,  but 
it  will  most  certainly  proceed,  and  more 
•especially  when  the  pressure  of  circumstances 
•obliges  the  adoption  of  the  more  remunerative 
practices  of  cultivation.  It  will  be  effected 
partly  by  example,  that  is,  the  result  of  a better 
practice,  and  also  very  materially  by  the  spread 
of  education.  The  exigencies  of  circumstances 
which  demand  the  giving  of  more  attention 
to  the  cultivation  of  the  land,  and  the  interest 
in  agriculture  aroused  in  consequence  of  the 
spread  of  education,  will  be  the  main  factors  in 
weakening  those  prejudices  and  lessening  those 
hereditary  differences  which  have  stood  in  the 
way  of  the  extension  of  the  better  agricultural 
practices.  The  educational  work  carried  on 
by  Government  has  thus  an  important  bearing 
upon  the  improvement  of  agriculture. 

Climate. — The  past  agricultural  year  in 
England  was  particularly  marked  by  the 


absence  of  sunshine  during  the  ripening  of  the 
com  crops  and  at  harvest  time.  This  cannot 
be  said  to  constitute  an  agricultural  need  of 
India  ; indeed,  the  reverse  is  rather  the  case  ; 
and,  under  the  head  of  climate,  what  is  gene- 
rally required  is  a more  certain  and  more  dis- 
tributed rainfall,  with  provision  of  shade  and 
shelter.  The  alteration  or  modification  of  the 
severities  of  climate  is  a matter  almost  entirely 
beyond  human  power.  People,  cattle,  and 
crops,  as  well  as  agricultural  practices,  are 
influenced  by  climate  ; and  it  is  a factor  which 
has  to  be  reckoned  with,  but  cannot  be  re- 
moved. The  most  that  can  be  done  is  to 
mitigate  the  evils  resulting  from  its  severity  ; 
and,  in  two  directions,  this  may,  to  a certain 
extent,  be  accomplished.  If  canals  and 
other  means  of  irrigation  were  to  be  con- 
veyed to  those  drier  tracts  of  the  country  which 
suffer  from  a scarcity  of  water  ; and  if  the  bare 
surface  of  the  land  could  be  once  again 
covered  with  trees  and  forest,  undoubtedly 
some  improvement  would  be  effected  in  the 
climatic  conditions  of  India.  Everyone  is 
ready  to  concede  the  first  point ; but  the 
influence  of  trees  is  not  so  easily  apparent. 
It  cannot  be  positively  asserted  that,  if  there 
were  more  trees  and  forest,  an  increase  of 
rainfall  would  be  the  result.  But  there  is  no 
doubt  that  a lowering  of  temperature  would  be 
produced,  and  moisture  would  be  deposited 
where  it  would  have  passed  on  had  the  surface 
been  bare  and  heated.  A steady  rainfall,  dis- 
tributed over  a longer  period,  would  take  the 
place  of  heavy  storms  and  deluges.  The  in- 
crease in  the  number  of  rainy  days  would  be 
of  great  value  to  agriculture,  for  it  would  per- 
mit of  the  moisture  gradually  sinking  into  the 
soil,  and  not,  as  is  too  often  the  case,  rushing 
over  the  dry  surface  of  the  land  in  a torrent, 
and  being,  for  the  greater  part,  lost.  The 
growing  of  trees  is  accompanied  by  benefits  to 
the  soil  itself,  for  it  is  held  up  and  bound 
together  by  the  vegetation  that  soon  covers  the 
surface,  and  the  sun’s  rays  no  longer  striking 
directly  on  the  soil  and  so  being  reflected  off 
from  it,  a cooler  surface  is  produced,  and,  in 
the  end,  a moister  climate  may  prevail. 
During  my  tour  I visited  several  parts  where 
plantations  of  trees  had  been  formed  and  were 
being  carefully  reserved,  and  I found  that  the 
influence  for  good,  in  a climatic  direction 
alone,  was  clearly  acknowledged.  The  diffi- 
culty in  India  is  to  secure  tracts  sufficiently 
large  to  exercise  any  sensible  influence  on  the 
climate,  but,  nevertheless,  every  attempt  to 
mitigate  climatic  severity,  whether  by  forming 
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plantations  or  by  growing  trees  along  road- 
sides, canal  banks,  &c.,  will  be  work  in  a 
right  direction.  Government  offers  a certain 
amount  of  encouragement  to  private  indi- 
viduals to  grow  trees,  but,  after  all,  anything 
on  a comprehensive  scale,  be  it  the  carrying 
out  of  irrigation  schemes  or  the  formation  of 
plantations  and  “ reserves  ” of  wood,  must  be 
the  direct  work  of  the  State. 

Soil— The  agricultural  needs  connected 
primarily  with  the  soil  are  two-fold,  viz.,  that 
of  making  the  cultivated  land  more  produc- 
tive, and  that  of  bringing  other  land  under 
cultivation.  A rapidly-increasing  population, 
making,  as  it  does,  greater  and  greater  de- 
mands upon  the  soil,  calls  for  an  increased 
production  from  the  soil.  With  this  is  bound 
up  the  famine  problem  ; and  it  was  the  estimate 
of  the  late  Sir  James  Caird,  that  if  the  produce 
of  cultivated  land  could  be  increased  by  one 
or  two  bushels  per  acre,  the  difficulty  could  be 
solved.  The  inherent  nature  of  soil  is  fixed  by 
geological  conditions,  and  can  only  be  to  a 
limited  extent  altered  ; but  its  productive 
power  may  be  increased  by  such  means  as  the 
supply  to  it  of  sufficient  water  and  manure. 
Taking  the  case  of  wheat,  the  general  yield  of 
India  does  not  exceed  10  bushels  per  acre,  as 
against  the  30  bushels  of  England ; but  v/hereas 
land  that  receives  but  scanty  rainfall  and  no 
manure  will  give  seven  bushels  per  acre  only, 
the  produce  of  irrigated  and  manured  land  will 
range  from  13J  to  18  bushels.  It  has  often 
been  asked  whether  the  soil  of  India  is  under- 
going exhaustion  or  not,  and  to  this  question  I 
gave  particular  attention.  That  there  is  no 
clear  evidence  of  exhaustion  having  actually 
taken  place,  I am  ready  to  admit,  although  no 
one  will  be  prepared  to  say  that  the  produce  is 
an  increasing  one.  It  is  argued  that,  after  a 
time,  a certain  level  is  reached,  and  that  this 
is  maintained  without  further  deterioration. 
Now,  in  the  case  of  India,  what  we  see  is,  ex- 
portation of  crops,  such  as  oil-seeds  and  wheat, 
and  also  of  manures  ; while,  even  what  is  con- 
sumed by  the  people  and  by  cattle  is  not 
returned  to  the  land  the  constituents  of  which 
have  been  drawn  upon.  Manure  is  not 
properly  preserved,  or  it  is  burnt  as  fuel ; the 
urine  of  cattle  is  w’asted,  bones  and  oil-seed 
refuse  are  exported,  and  night-soil  is  almost 
universally  neglected.  In  the  end,  therefore, 
the  soil  is  having  greater  demands  made  upon 
it ; and  what  is  taken  off  is  not  being  replaced. 
Whether  deterioration  will  be  marked  or  not, 
the  soil,  at  all  events,  will  not  be  enabled  to 
provide  the  requirements  of  an  increasing 


population,  unless  there  be  a change  in  the 
present  agricultural  system.  In  brief,  it  will 
be  necessary  to  supply  to  it  water  and  manure 
where  either  or  both  are  deficient. 

Cultivation  has  already  extended  so  far,  that 
there  is  little  land  left  which  can  be  taken  up  ; 
but  there  are  some  kinds  of  land  existing 
amid  the  cultivated  area  which  have  been 
considered  unculturable.  These  are  mainly 
the  vast  salty  plains  known  as  usar  land,  the 
soil  of  which  is  impregnated  with  soda-salts,, 
forming  an  efflorescence  on  the  surface  termed 
reh.  Various  theories  have  been  put  forward 
to  account  for  the  existence  of  these  soda- 
salts,  but  their  appearance  on  the  surface  of 
soil  has  been  concurrent  with  the  clearing 
away  of  forests  and  the  introduction  of  canals. 
That  canals  have  directly  brought  the  reh  I 
do  not  think  to  be  the  case,  but  that  the  water 
has  dissolved  the  salts  and  thus  supplied  one 
of  the  elements  necessary  for  bringing  them 
up  from  below  is  doubtless  true  ; while  the 
denudation  of  the  land  has  had  the  effect  of 
increasing  the  capillarity  of  the  soil,  and  so- 
assisting  the  rise  of  the  salts. 

Various  methods  of  reclamation  have  been 
tried,  and  it  may  be  said  that  it  has  been 
shown  possible  to  make  usar  land  grow  grass, 
trees,  and  even  crops,  by  such  means  as  simple 
enclosure,  with  exclusion  of  grazing,  heavy 
manuring,  flooding  with  canal  silt,  and  em- 
banking rain-water  upon  it.  The  result,  as  a. 
financial  success,  under  present  circumstances, 
has  not  as  yet  been  fully  shown,  but  it  is  suffi- 
ciently complete  as  to  make  it  certain  that  if 
the  demand  on  thelandbecamegreater,itwould 
pay  quite  well  to  reclaim  even  usar  land. 

Another  class  of  waste  land  that  may 
contribute  to  future  cultivation  is  ravine  land, 
and  this,  by  enclosure  and  exclusion  of  grazing 
for  a time,  as  also  by  embanking  it  when 
necessary,  may  be  covered  with  trees  and 
shrubs,  and  may  supply  stores]  of  fodder,  or 
even  crops  where  sufficiently  level. 

A third  need  in  regard  to  the  soil  is  that  of 
obtaining  more  knowledge  about  it,  and  knowT- 
ledge  that  can  be  obtained  only  by  the  appli- 
cation of  chemical  science  to  its  study.  In 
respect  of  the  constituents  of  soil,  their  effici- 
ency or  deficiency,  their  supply  in  the  most 
suitable  form,  the  connection  of  plant  life  with, 
the  soil  on  which  it  grows,  and  the  atmosphere 
from  which  it  likewise  derives  nourishment,  there 
are  many  questions  which  remain  unsolved  in 
Indian  agriculture.  Such  an  inquiry  as  the 
reclamation  of  usar,  for  instance,  manifestly 
calls  for  the  employment  of  chemical  science- 
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Water. — That  water  is,  over  a great  part  of 
India,  one  of  the  chief  agricultural  needs,  has 
been  generally  recognised,  and  Government 
has  not  been  slow  to  take  up  the  important 
question  of  its  artificial  supply  to  tracts  that 
suffer  from  deficiency  of  rainfall.  Famine  is 
the  direct  result  of  failure  of  rainfall,  and  hence 
attention  has  been  most  naturally  turned  to 
supplementing  it,  more  especially  in  those 
tracts  which  are  known  as  “ precarious”  ones. 
It  is  not  the  districts  where  rainfall  is  lowest 
that  are  most  subject  to  famine,  for  the  culti- 
vator will  not  put  in  his  crops  at  all  here 
unless  he  has  a sufficiency  of  water  ; but  it  is 
those  where  rainful  is  variable — sometimes 
failing  altogether  — that  the  cultivator  is 
induced  to  risk  the  growing  of  a crop,  which, 
should  rain  not  come,  may  fail  entirely.  The 
ways  in  which  water  may  be  supplied,  vary 
with  the  geographical  and  geological  condi- 
tions, and  it  is  necessary  to  exercise  great  care 
before  deciding  whether  irrigation  is  to  be  carried 
on  by  canals,  by  wells,  or  by  other  means.  In 
extending  canal  irrigation,  the  main  object 
should  be  to  take  it  where  no  other  available 
supply  of  water  exists,  and  to  provide  for  as 
large  an  area  as  possible.  Various  objections, 
some  of  them  well-grounded,  have  been  urged 
against  canals,  that  they  have  been  taken 
where  not  needed,  that  they  have  raised  the 
water-level  of  the  country,  spoiled  the  wells, 
obstructed  the  natural  drainage,  and  brought 
ill-health  to  the  people,  as  well  as  causing  the 
spread  of  the  salty  efflorescence  reh.  Un- 
doubtedly, canals  have  in  some  cases  in  the 
past,  as  in  Orissa  and  Behar,  been  taken 
where  they  were  not  required ; and,  in  others, 
their  alignment  has  been  faulty,  while,  as 
already  noted,  canal  water  may  indirectly  be 
connected  with  the  appearance  of  reh.  But 
it  must  be  allowed  that  the  Irrigation  Depart- 
ment is  now  careful  to  avoid  the  errors  of  the 
past  as  far  as  possible.  The  coming  of  a 
canal  to  a district  has  certainly,  in  some 
instances,  been  productive  of  fever  and  ill- 
health  ; but  it  has  also  produced  an  immunity 
from  the  ravages  of  famine,  and  between  the 
two  evils  the  choice  must  lie.  It  has  been 
proposed  to  try  subsoil-drainage  as  a remedy 
for  water-logged  lands,  and  though  the  diffi- 
culties and  cost  would  be  very  great,  I yet 
think  that  in  parts  which  are  most  affected  it 
might  be  experimentall;  tried.  In  connection 
both  with  canals  and  river-channels,  much  good 
might  be  done  by  the  storing  of  water  in  reser- 
voirs, to  be  used  for  irrigation  purposes.  Such 
reservoirs  might  be  made  at  the  end  of  canals,  or 


by  intercepting  river-streams,  such  as  those  in 
Southern  India,  before  they  find  their  way  into 
the  sea.  The  great  difficulty  in  supplying  water 
by  flow,  whether  from  canal  or  storage  reser- 
voir of  any  kind,  is  to  check  the  wasteful  use 
that  is  made  of  it.  When  water  has  to  be 
raised  by  lift,  as  from  a well,  it  is  found  that 
far  less  is  used,  and  that  the  cultivation  is  more 
careful  too.  All  attempts  at  charging  a water- 
rate  on  the  quantity  used  have,  however,  failed. 
The  over-use  of  water  must  tend  to  remove 
much  of  those  constituents  of  the  soil  which 
would  go  to  feed  the  crop,  and  it  induces  the 
over-cropping  of  the  land.  The  “coldness” 
attributed  to  canal  water  is  mainly  the  result  of 
over-watering,  which  brings  about  a cold 
stagnant  state  of  the  soil,  as  exemplified  in  the 
case  of  badly  drained  clay  land,  whereas  the 
well-water  applied  in  lesser  amount,  and  raised 
by  lift,  is  known  as  “ warm.”  There  are  other 
interesting  features  distinguishing  canal  and 
well-waters,  the  latter  often  containing  con- 
siderable quantities  of  nitrates  and  other  salts, 
and  when  this  is  the  case  they  are  held  in 
special  favour  for  tobacco  growing.  The  water 
of  some  other  wells  is,  on  the  other  hand,  con- 
sidered unsuitable,  and  there  is  clearly  work 
for  the  chemist  in  a study  of  this  subject  and 
of  its  bearing  on  agriculture.  In  some  cases, 
not  the  supply  of  water,  but  the  checking  of  its 
rapid  flow  over  the  land,  maybe  the  agricultural 
need,  and  the  advantage  of  embanking  land 
has  been  experienced  in  many  parts,  mainly  in 
the  Central  Provinces. 

Though  much  work  has  been  done  by 
Government  in  projecting  canal  irrigation 
schemes,  and  in  encouraging  the  making 
of  wells,  tanks,  and  other  reservoirs  by  the 
inducement  of  a Government  advance  at 
a low  rate  of  interest,  very  much  still 
remains  to  be  done,  and  the  recent  distress  in 
several  parts,  notably  in  Madras,  consequent 
on  the  failure  of  the  monsoon,  emphasises  the 
point.  At  Bellary  there  are  no  canals,  only  a 
few  tanks,  and  the  wells  are  45  feet  down, 
the  solid  rock  having  to  be  cut  into  to  make 
them.  Kurnool,  Madura,  Coimbatore,  Ajmere, 
and  Jhansi  are  other  places  where  irrigation  is 
urgently  needed.  The  difficulty  with  many  of 
the  proposed  schemes  is,  that,  unlike  most  of 
the  existing  canals,  they  cannot  be  considered 
as  remunerative,  but  purely  as  measures  of  a 
protective  nature.  It  has  been  ascertained, 
too,  by  inquiry,  that  it  would  not  in  general 
pay  Government  to  undertake  the  construc- 
tion of  wells  on  a large  scale,  but  that  this  can 
be  better  done  by  the  system  of  advances  to 
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cultivators  known  as  taccavi.  In  the  working 
of  this  system,  however,  distinct  improvements 
can  be  effected,  and  my  experience  convinced 
me  that  the  adoption  of  this  system  by  the 
cultivators  is  almost  entirely  dependent  upon 
the  personal  activity  and  interest  of  the 
collector  or  other  Government  official  of  the 
district.  Where  this  interest  is  shown,  the 
taccavi  system  is  popular,  but  where  difficulties 
are  thrown  in  the  cultivator’s  way,  he  will 
prefer  to  resort  to  the  money-lender  for  any  of 
his  requirements,  although  in  the  end  it  may 
cost  him  far  more.  I read  only  recently  in  the 
Times  that  no  less  than  10  lakhs  of  rupees 
(say  ^65,000)  had  been  advanced  in  the 
Kurnool,  Bellary,  Anantapur,  and  Cuddapah 
districts  for  the  purpose  of  well-digging  alone. 
This  but  shows  what  room  previously  existed 
for  the  extension  of  well  irrigation.  In  the 
prompt  repair  of  tanks  and  other  reservoirs  an 
improvement  can  also  be  effected.  But 
beyond  these  points  there  is  evidence  of  the 
necessity  of  a closer  study  than  has  yet  been 
made  of  the  requirements  of  each  district  in 
respect  of  the  provision  of  water  supply,  and 
of  the  way  in  which  that  may  most  suitably  be 
carried  out. 

Manure. — Inseparable  from,  and  nearly  as 
important  an  agricultural  need  as  the  last  one, 
is  the  supply  of  manure  to  the  land.  Indeed, 
from  its  having  had  far  less  attention  given 
to  it  than  the  provision  of  water,  it  should 
now  have  particular  prominence,  for  prac- 
tically nothing  has  been  done  to  increase 
its  supply.  Again,  water  and  manure  are 
practically  interdependent.  Without  water, 
either  in  the  rainfall  or  supplied  by  irrigation, 
manure  is  useless ; without  manure,  water 
will  wash  out  and  gradually  impoverish  the 
soil,  so  that  its  fertility  can  only  be  restored 
by  manure.  It  is  but  necessary  to  mention 
the  sugar-cane  cultivation  around  Poona,  or 
the  market-gardening  of  Meerut,  Amritsar, 
Hoshiarpur,  and  other  places,  to  exemplify 
this.  In  India,  as  in  England,  the  crop-yields 
go  up  and  down,  according  to  the  amount  of 
manure  available  for  application  ; and,  if  India 
is  to  produce  the  extra  bushel  or  two  per  acre 
which  Sir  James  Caird  estimated  it  must  do 
in  order  to  supply  the  wants  of  an  increasing 
population,  it  is  very  certain  that  it  cannot  be 
done  without  increasing  the  manure  supply  to 
the  land.  It  is  manure  alone  which  can  replace 
the  soil  constituents  carried  off  in  the  crops, 
and  to  a considerable  extent  exported  to  other 
countries.  When  we  come  to  consider  the 
available  sources  of  manure  in  India,  we  find 


them  extremely  meagre,  and  still  more  reduced 
by  the  poverty  of  the  cultivator,  which  prevents 
his  using  to  the  best  advantage  even  what  he 
has.  The  universal  manure  the  cultivator  has 
is  the  solid  droppings  of  his  cattle,  and  the 
value  of  this  he  fully  appreciates,  but  com- 
plains that  he  has  not  enough  of  it.  The 
scarcity  of  fuel  obliges  him  to  burn  the  greater 
part  of  what  should  rightly  be  put  on  his  field, 
to  restore  the  fertility  removed  from  it  in  the 
crops  grown.  When  pondering  over  the  ques- 
tion of  agricultural  improvement,  I have  often 
witnessed  with  regret  the  long  lines  of  women 
carrying  in  baskets  on  their  heads  into  the 
towns  the  dried  cow-dung  cakes,  or  bratties , 
that  are  to  be  used  for  burning  as  fuel.  I have 
carefully  examined  the  statements  that  have 
gained  currency,  to  the  effect  tnat  the  dung  of 
Indian  cattle  is  poor  in  quality,  and  that  even 
if  burnt  it  loses  little  or  nothing  of  value,  as 
the  ashes  find  their  way  to  the  field  again,  and 
the  nitrogen  lost  in  the  burning  comes  down 
again  in  the  rain,  which,  on  that  account,  is 
richer  in  compounds  of  nitrogen  than  is  the 
case  in  temperate  climes.  But  the  latter 
assertion  is  unsupported,  for  the  analyses  upon 
which  it  was  based  have  since  been  shown  to 
have  been  incorrect,  and  that  Indian  cattle 
manure  is  not  poor  I can  prove  from  my  own 
analyses.  My  results  show  that  for  every  ton 
of  manure  burnt  no  less  than  29J  lbs.  of  nitrogen 
out  of  a total  of  30  lbs.,  or  97-5  per  cent.,  are 
entirely  lost.  Nor  is  this  all  the  loss  sustained, 
for  the  organic  or  vegetable  matter  is  also 
destroyed,  and  it  is  in  this  and  in  nitrogen 
that  I find  Indian  soils  are  mostly  deficient, 
while  the  mechanical  advantages  of  farmyard 
manure  and  its  moisture-holding  properties 
are  lost  also.  The  saving  of  the  cattle  manure, 
as  far  as  possible,  for  use  on  the  land,  is,  to  my 
mind,  of  paramount  importance.  It  has  been 
said  that  the  cultivator  will  always  burn  brat- 
ties for  fuel,  but,  thought  his  is  a general  rule, 
I have  found  that  among  cultivators  pure 
and  simple  it  is  not  an  universal  rule,  and  that 
though  it  has  become  a practice,  it  has 
become  so,  mainly  because  of  the  absence  of 
wood  or  other  sources  of  fuel.  Away  from  the 
towns,  manure  is  hardly  a purchasable  material, 
and  I have  been  in  several  parts  where  all  of 
it  is  saved  for  the  fields ; here  the  cultiva- 
tion has  been  of  the  best.  Great  improvement 
is  possible,  however,  in  the  method  of  pre- 
serving manure,  and  chiefly  in  the  saving  of 
the  urine,  which  is  universally  allowed  to  go 
to  waste.  Were  but  leaves,  stalks,  straw,  or 
other  forms  of  litter  used,  the  available  manure 
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supply  might  be  largely  increased.  The  next 
way  in  which  an  improvement  might  be  effected 
is  by  the  utilisation  of  night-soil,  house-sweep- 
ings, &c.  Prejudice  is,  undoubtedly,  a great 
hindrance,  but  the  instances  which  Poona,  Am- 
ritsar, Meerut,  Farukhabad,  Cawnpore,  Nag- 
pur, &c.,  afford  of  what  can  be  achieved  when  it 
is  overcome,  leave  no  room  for  doubting  that 
great  possibilities  of  agricultural  improvement 
exist  in  the  utilisation  of  such  waste  materials. 
A few  weeks  ago  a paper  was  read  in  this 
room  on  the  subject  of  sanitation  in  India,  and 
I cannot  help  expressing  the  hope  that,  in  any 
schemes  which  are  brought  forward  in  future, 
the  importance  of  the  agricultural  side  of  the 
question  will  not  be  lost  sight  of.  Many  kinds 
of  oil-seed  are  pressed  for  the  sake  of  their 
oil,  but  the  refuse-cake  is  frequently  exported, 
and  not  used  in  the  country  to  any  extent, 
while  folding  of  cattle  on  land,  and  green- 
manuring  are  only  practised  to  a limited 
■degree.  Bones  are  exported  from  India 
because  of  the  prejudices  that  exist  against 
their  collection  and  use,  and  because  of  the  diffi- 
culty of  preparing  them  for  application  to  the 
land,  but  largely  also  because  of  there  being 
merchants  able  and  willing  to  give  more  for 
them  for  export  purposes  than  the  people  of 
the  country  value  them  at.  For  the  use  of 
artificial  manures  I think  there  is  not  the  least 
hope,  so  far  as  the  ordinary  cultivator  is  con- 
cerned, and  principally  on  account  of  his  want 
of  capital.  The  greatest  importance  attaches 
accordingly  to  the  utilisation  of  those  materials 
which  every  cultivator  has  at  hand,  and  which 
will  not  become  the  subject  of  export. 

Wood. — The  next  agricultural  need  is  the 
supply  of  wood.  Only  too  late  has  it  come  to 
be  realised  that  in  denuding  the  country 
of  its  wood  and  forest  land,  in  order  to  make 
room  for  cultivation,  an  injury  has  been  done 
to  agriculture  which  it  is  impossible  now  to 
remedy  entirely,  while  even  in  so  far  as  a 
partial  amelioration  can  be  effected,  its  pro- 
gress must  be  slow  and  difficult.  Leaving 
aside  for  the  present  the  importance  of  a 
supply  of  timber,  I would  revert  to  what  I 
pointed  out  in  the  last  section,  viz.,  the 
impoverishment  of  the  soil  consequent  on  the 
burning  of  the  cattle  manure  which  should  find 
its  way  back  to  the  land.  This  wasteful 
practice  is  the  direct  result  of  the  clearing 
of  the  former  wood  and  forest  land,  and  it 
will  continue  until  the  cultivators  can  be  pro- 
vided with  wood  to  serve  them  as  fuel.  Thus 
the  creation  of  supplies  of  wood  is  a way  in 
which  one  of  the  principal  agricultural  needs 
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of  India  may  be  met.  The  Forest  Depart- 
ment, though  originally  concerned  with  the 
preservation  of  the  more  distant  timber 
forests,  and  having  no  agricultural  object  in 
view,  has  in  later  times  come  to  see  that  as 
cultivation  has  spread,  the  wooded  tracts 
should  be  made  to  serve  more  nearly  the 
interests  of  agriculture  as  well,  and  that  the 
reservation  of  areas  and  the  creation  of  fresh 
ones  in  the  midst  of  cultivation,  is  a legitimate 
and  desirable  part  of  its  work.  I go  so  far 
indeed  as  to  regard  the  supply  of  wood  for 
replacing  dung  as  fuel  as  the  one  practical 
measure  from  which  the  greatest  benefits  to 
agriculture  will  accrue,  and  I think  that  suffi- 
cient importance  has  not  been  given  in  the 
past  to  the  close  connection  of  the  provision  of 
wood  with  the  maintenance  of  the  fertility  of 
the  soil.  Mr.  R.  H.  Elliot,  of  Kelso,  was  one 
of  the  earliest  to  draw  attention  to  the  import- 
ance of  this  connection,  and  in  his  paper  read 
in  1875  before  this  Society,  he  urged  the 
necessity  of  having  “fuel  reserves”  for 
India.  A supply  of  wood  to  serve  as  fuel 
means  the  liberation  of  manure  for  the  land, 
the  growing  of  larger  crops,  the  supply  of 
more  fodder,  the  maintenance  of  better  cattle, 
and  in  turn  more  manure  again  for  the  land, 
while  to  the  State  itself  an  increased  revenue 
would  accrue  consequent  on  the  higher  culti- 
vation. The  growing  of  trees  would  also  pro- 
vide a large  amount  of  leaves  which  might 
be  usefully  employed  as  litter,  and  thus  save 
the  urine  of  the  cattle  from  being  wasted. 
Nor  must,  finally,  the  beneficial  influences 
upon  climate  be  omitted,  though  to  these  I 
have  already  alluded.  It  is  very  certain  that 
the  existing  “reserved  forests”  would  not  be 
sufficient  or  even  be  suitably  placed  to  pro- 
vide for  the  agricultural  requirements  of  the 
people  in  the  matterof  woodand  fuelsupply,  and 
there  are  many  districts,  notably  in  the  North- 
West  Provinces,  where  trees,  and  (much  more) 
forests  are  nearly  unknown.  The  difficulty  is, 
that  where  wood  is  most  wanted,  there  land  is 
most  taken  up  by  cultivation,  and  that  where 
it  grows  freely,  there  is  no  cultivation  to 
require  it  urgently.  Nevertheless,  even  in  the 
North-West  Provinces  it  has  been  shown  there 
are  considerable  areas  of  ravine  land  available 
which  might  be  turned  into  “ fuel  reserves,” 
and  that  even  on  the  vast  salty  or  usar  plains, 
the  growing  of  trees  and  grass  may  be  accom- 
plished. In  Madras,  the  waste  land  all  belongs 
to  Government,  and  here,  upon  the  banks  of 
rivers  and  channels,  as  well  as  on  tank  beds, 
trees  might  be  grown.  In  Ajmere-Merwara,  it 
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has  been  shown  that  mere  protection  and 
exclusion  of  grazing-  for  a time,  aided  by- 
planting  here  and  there,  will  soon  clothe  even 
seemingly  barren  hills  with  trees  and  shrubs. 
Plantations  of  trees  have  also  been  created  in 
many  parts  along  canal  banks  and  railway 
lines.  The  result  of  inquiries  made  has  been 
to  show  that  considerable  areas  are  still  avail- 
able for  tree-growing  purposes,  but  where  these 
are  not  sufficient,  the  only  plan  is  to  acquire 
land  for  the  purpose.  The  financial  prospects 
of  such  a scheme  may  not  appear  at  first  sight 
favourable,  but  there  is  more  to  be  considered 
than  the  actual  money  returns  from  the  sale  of 
fuel  as  fodder.  Practically,  as  I have  said,  it 
is  the  well-being  of  the  people,  and  the  keeping 
up  of  the  soil,  and  hence,  of  the  land  revenue 
to  the  State,  which  are  concerned,  and  these 
cannot  be  measured  by  the  direct  financial 
return  alone. 

Grass— The  provision  of  grazing,  and  of 
grass  for  cutting  as  food,  is  another  agricul- 
tural need,  though,  to  my  mind,  not  of  equal 
importance  with  the  supply  of  wood.  The 
establishment  of  “wood  reserves,”  however, 
would  imply  the  growth  of  a certain  amount  of 
grass,  which  could  be  cut  and  used  as  fodder, 
even  it  it  were  undesirable  to  permit  grazing  to 
be  carried  on.  The  most  distant  forests  include 
large  pasturage  areas  of  much  value,  to  which 
breeders  of  cattle  and  graziers  resort,  and  the 
retention  of  these  areas  for  such  purposes  is 
most  desirable. 

Although  the  cultivator  may  send  out  his 
better  cattle,  under  the  charge  of  herdsmen, 
to  these  grazing  areas  during  the  hot  season, 
they  do  not  supply  all  his  needs,  and  some- 
thing nearer  at  hand  is  wanted.  It  is  the 
provision  of  grazing  in  “reserved  forests” 
that  the  cultivator  seeks  to  have,  and  it  is  this 
which  has,  in  times  of  drought,  already  done 
great  service  in  keeping  the  cattle  of  the 
country  alive.  It  has  been  rightly  pointed  out 
that  the  growing  of  fodder  crops  would  not 
efficiently  replace  grazing,  for,  in  times  of 
drought  the  fodder  crops  would  probably  fail 
as  well.  If  grazing  areas  can  be  made  in 
“reserved  forests,”  the  benefits  to  agriculture 
will  be  great,  more  especially  in  exceptional 
times ; nevertheless,  I cannot  regard  it  as 
more  than  a desirable  end  for  forests  to  serve 
in  ordinary  times,  but  not  as  an  absolute 
necessity.  Therefore,  while  utilising  “re- 
serves ” in  this  way,  wherever  it  can  be  done, 
grazing  should  be  carried  on  only  when  the 
general  utility  of  the  “reserve”  as  a wood  or 
fuel-producing  area  can  permit  of  it.  Thus, 


while  natural  reproduction  is  going  on,  the 
admission  of  grazing  is  out  of  the  question  ; 
similarly,  the  number  of  cattle  admitted  must 
be  restricted,  the  seasons  at  which  they  are  let 
in  must  be  limited  also,  while  goats  are  so 
destructive  as  to  have  no  place  in  a forest, 
except  it  be  on  an  area  set  apart  for  them. 
The  necessity  of  having  stringent  rules  as  to- 
forest  fires,  and  of  preventing  the  setting  on 
fire  of  the  dry  grass  in  order  to  get  a fresh 
growth,  is  abundantly  justified.  Wherever  in  a 
“reserve”  it  is  possible  to  admit  cattle  to- 
certain  blocks  at  a time,  a useful  end  will  be 
served  ; but  unrestricted  grazing  will  ruin  any 
“reserve.”  At  early  establishment  of  a 
“reserve”  it  will  be  necessary  to  exclude 
grazing  altogether,  and,  as  a rule,  I should  be 
in  favour  of  cutting  and  removing  grass  in 
ordinary  times,  rather  than  of  feeding  it  down 
by  stock ; in  exceptional  times  of  drought, 
however,  the  “reserves”  should  be  thrown 
open.  The  village  grazing  - ground,  or 
“waste,”  is  a useless  institution,  so  far  as 
grazing  is  concerned,  and  it  serves  no  purpose 
but  to  provide  standing  and  exercise  room  for 
herds  of  half-starved  cattle.  These  village 
wastes  are  lamentable  examples  of  what  un- 
restricted grazing  will  do,  and  they  may  be 
productive  of  positive  harm  as  affording  a 
ready  means  of  spreading  disease  should  it 
break  out.  The  best  thing  that  could  be  done 
would  be  to  enclose  the  wastes  and  restrict  the 
grazing  on  them  ; but  it  is  a difficult  matter  to 
interfere  with  the  villagers’  inherited  privileges. 

It  has  been  suggested  that  the  growing  of 
grass  by  the  cultivator  upon  his  holding 
should  form  a part  of  his  farming  system, 
but  this  could  hardly  be  done  without  irriga- 
tion, and  as  the  first  object  of  the  raiyat  is  to 
grow  crops  that  provide  him  with  food,  and 
his  cattle  with  fodder,  he  is  hardly  likely,  I 
think,  to  set  land  apart  for  pasture  purposes 
alone.  It  has  been  said  also,  that  India  will 
be  the  great  field  for  the  development  of 
ensilage.  This  I cannot  think  to  be  the  case, 
although  here  and  there,  as  on  military  rukhs 
and  grass  farms,  it  may  be  usefully  employed. 
When  hay  cannot  be  made,  grass  may  be 
saved  as  silage,  but  the  conditions  of  India  are 
far  more  favourable  to  the  making  of  hay  than 
of  silage. 

Fodder-croups. — The  growing  of  special 

fodder-crops  may,  in  one  way,  be  termed 
an  agricultural  need,  for  though,  like  graz- 
ing, not  an  absolute  necessity  for  the 
existence  of  cattle,  it  is,  nevertheless,  neces- 
sary for  their  improvement.  The  superiority 
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of  the  cattle  of  the  Punjab  is  largely  due 
to  the  practice  of  growing  fodder  - crops, 
and  the  same  is  seen  when  comparing  the 
cattle  of  the  European  planters  in  Behar  with 
those  of  the  native  cultivators.  There  are  also 
many  materials,  such  as  hedge-clippings, 
prickly-pear,  pods  of  the  babul  (acacia)  tree, 
and  shoots  and  leaves  of  other  trees  which 
might  be  more  used  as  fodder.  In  this  con- 
nection, the  advantage  of  enclosing  fields  with 
hedges,  and  of  penning  cattle  on  the  land, 
might  be  mentioned. 

Cattle . — In  the  rearing  of  stock  there  is  not 
much  to  be  learnt  from  the  native  cultivator. 
Here  and  there,  fine  cattle  are  bred,  and 
special  strains  are  kept  up  ; but,  as  regards 
the  ordinary  cultivator,  there  is  hardly  any 
attention  whatever  paid  to  the  breeding  or 
selection  of  cattle.  The  sacred  or  Brahmini 
bull,  who  roams  at  will  over  fields  and  through 
villages,  is  in  many  parts  becoming  extinct, 
and  the  breeding  of  stock  is  left  greatly  to 
chance.  There  is  little  doubt  that  by  provid- 
ing good  stud-bulls  the  cattle  of  the  country 
might  be  greatly  improved.  This  is  work 
which  Government  has  for  some  time  carried 
on  at  farms,  such  as  the  Hissar  Cattle  Farm 
in  the  Punjab,  the  Amrit  Mahal  Farm  in 
Mysore,  and  more  recently  at  Bhadgaon  in 
Bombay.  The  fine  cattle  of  the  Punjab  owe 
their  present  excellence  largely  to  the  bulls  sent 
out  from  Hissar.  It  would  be  a great  good  to 
the  country  were  this  system  extended  to  other 
parts,  and  bulls  to  be  distributed  to  villages, 
there  to  be  placed  under  the  charge  of  the 
village  headman,  who  in  turn  should  be  re- 
quired to  report  to  the  local  authority.  There 
is  plenty  of  good  material  to  be  found  in  India, 
if  only  selection  were  made,  and  there  is  no 
occasion  or  advantage  to  be  gained  from  going 
beyond  India.  The  location  of  stud-bulls  at 
Government  farms,  and  on  Court  of  Wards’ 
estates,  would  benefit  the  cattle  of  the  district, 
and,  though  the  result  might  not  be  a directly 
paying  one,  the  step  is  one  which  might  well  be 
taken  in  the  interests  of  the  agricultural  classes. 

As  a milking  animal,  the  buffalo  is  more 
valued  than  the  cow,  and  is  generally  well 
looked  after  by  +he  native,  so  that  here  there 
is  no  call  for  improvement. 

Attempts  have  recently  been  made  to  im- 
prove Indian  dairy  methods,  but  I am  not 
inclined  to  think  that  English  methods  will 
take  the  place  of  native  ones  in  any  parts 
except  large  towns,  and  where  there  are 
European  residents.  The  native  butter,  called 
ghiy  is  hardly  likely  to  be  replaced  by  butter  as 


known  to  us  in  England,  for  the  simple  reason 
that  the  latter  will  not  keep  as  ghi  does.  But 
what  there  is  decided  need  for,  is,  to  remedy 
the  existing  conditions  of  the  milk  supply, 
more  especially  to  troops  and  to  Government 
institutions.  At  present  the  surroundings  are 
almost  always  of  an  insanitary  nature,  and 
neither  control  nor  inspection  is  exercised  over 
them.  Where  troops  are  regularly  quartered, 
dairy  farms  might,  with  great  advantage,  be 
established. 

Yet  another  need  arises  in  connection  with 
cattle,  the  gaining  of  more  information  with 
regard  to  the  diseases  of  cattle,  and  the  means 
of  curing  them,  as  also  the  prevention  of  the 
spread  of  epidemics.  Of  late,  a decided  step 
has  been  taken  in  this  direction,  by  the 
establishment  of  a bacteriological  laboratory 
at  Poona,  and  a similar  move  is  in  contempla- 
tion at  Lahore.  The  enormous  losses  that 
take  place  through  cattle  disease,  and  the 
stoppage  of  agricultural  operations  in  conse- 
quence, demand  that  serious  attention  be  given 
to  the  investigation  of  these  evils  and  their 
means  of  cure. 

Implements. — It  is  only  in  a very  limited 
sense  that  I am  prepared  to  consider  better 
implements  as  an  agricultural  need  of  India. 
Until  an  iron  plough  can  be  produced  which 
does  not  cost  more  than  the  native  wooden  one, 
and  which  can  be  repaired  in  the  cultivator’s 
village,  1 do  not  think  it  is  likely  to  replace  the 
present  plough,  nor  am  I convinced  that,  on 
the  whole  the  change  would  be  an  advantage 
under  the  present  conditions  of  Indian  agri- 
culture. Similarly,  there  is  little  scope  for  the 
introduction  of  sowing,  reaping,  or  threshing- 
machines.  In  appliances  for  raising  water, 
the  native  has  shown  himself  an  adept,  and 
there  is  nothing  we  can  teach  him  in  this. 
The  one  instance  in  which  a great  success 
has  followed  the  introduction  of  an  implement 
new  to  the  Indian  cultivator,  is  that  of  the 
iron  mill  for  pressing  the  sugar-canes.  After 
several  years  of  patient  study  of  native  require- 
ments, Messrs.  Thomson  and  Mylne,  of 
Beheea,  brought  out  a portable  sugar-mill 
which  exactly  suited  the  cultivator,  and  was 
far  superior  to  any  of  the  native  implements. 
The  consequence  was  the  ready  adoption  of 
the  new  mill,  and  the  replacement  of  the  old 
ones.  Similar,  but  more  limited  benefit  may 
result  from  the  introduction  of  shallowevaporat- 
ing pans  for  sugar-boiling,  instead  of  the  deep 
ones  often  used.  But  in  every  case  where 
an  introduction  is  to  meet  with  success,  it 
will,  I am  sure,  only  be  as  the  outcome  of 
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careful  study  of  native  conditions  and  require- 
ments. 

Cultivation. — I have,  at  the  outset,  ex- 
pressed my  opinion  that  the  improvement  of 
cultivation  is,  in  the  main,  not  an  agricultural 
need  in  India.  In  brief,  there  is  little  that 
may  not  be  remedied  from  India  itself.  Still, 
ithere  are  one  or  t wo  ‘ ‘ needs  ’ ’ in  regard  to  culti- 
vation that  I may  just  touch  upon.  Though  the 
cultivator  understands  the  advantages  of  rota- 
tion, and  would  practise  fallowing  if  he  could 
•afford  to,  he  does  not  appreciate  the  advantage 
of  selection  and  change  of  seed.  That  this  is 
so,  arises  largely  from  the  practice  of  resorting 
to  the  grain-merchant,  who  is  also  the  money- 
lender, in  order  to  obtain  an  advance  of  seed 
for  the  crop  that  is  to  be  grown.  He  is  there- 
fore dependent  upon  what  the  money-lender 
supplies.  Thus  it  becomes  impossible  to 
preserve  pure  varieties  of  cotton  or  other 
crops,  for  the  seed  is  brought  in  in  small 
Jots,  mixed  together,  and  then  sold  again. 
It  becomes,  therefore,  one  of  the  most  useful 
purposes  which  Government  farms  may  serve, 
to  grow  pure  seed  and  to  have  it  available  for 
distribution  to  the  cultivators.  In  this  way 
the  Cawnpore  farm  of  the  North-West  Go- 
vernment has  already  done  very  useful  work, 
and  the  extension  of  seed-farms  to  serve  as 
centres  for  the  distribution  of  good  seed 
is  to  be  much  commended.  A certain  amount 
of  advantage  may  be  derived  from  the  intro- 
duction of  new  crops  and  new  varieties  of 
crops,  and  the  history  of  millet,  maize, 
tobacco,  tea,  coffee,  potato,  &c.,  tells  of  the 
success  attending  the  importation  of  new 
crops.  But  the  main  benefits  will  be  experi- 
enced in  the  transference  of  methods  of 
cultivation  from  one  part  of  India  to  another. 
Even  in  rice-growing,  but  still  more  in  sugar 
cultivation,  there  are  methods  practised  in  one 
part  which  are  superior  to  those  adopted  in 
■another,  and  if,  as  the  result  of  careful  inquiry 
into  existing  practice,  this  transference  can 
be  accomplished,  the  result  will  be  a general 
bettering  of  the  cultivation.  It  is  very  certain 
that  both  the  cultivation  and  the  out-turn  of 
sugar  in  India  could  be  very  considerably 
increased,  and  that  India  ought  in  this  matter 
to  be  rather  an  exporting  than  an  importing 
country.  There  is  comparatively  little  known 
about  the  circumstances  which  affect  the  yield 
of  sugar,  and  the  manufacture  would  be  much 
improved  were  more  cleanliness  employed.  The 
curing  of  tobacco  is  carried  on  in  a very  crude 
way,  although  the  cultivation  is  of  the  most  care- 
ful kind. 


I have  now  given  in  brief  review  the  prin- 
cipal agricultural  needs  of  India  as  they 
impressed  themselves  upon  me  during  my 
inquiry.  In  the  course  of  my  remarks,  I have 
had  occasion  to  refer,  in  passing,  to  other 
needs  than  those  specifically  named,  such  as 
the  necessity  of  inquiry,  both  of  a prac- 
tical and  of  a scientific  kind,  as  also  to 
the  need  of  spreading  education.  It  is  im- 
possible in  a paper  like  the  present  to  deal 
with  all  these  large  subjects,  and,  as  they  are 
to  form  part  of  a forthcoming  report,  I have 
considered  it  better  to  confine  myself  on  this 
occasion  to  matters  of  a more  strictly  practical 
nature.  There  are  also,  as  I said  in  my  open- 
ing remarks,  great  questions  affecting  the  pros- 
perity of  agriculture,  which  are  concerned  mainly 
with  the  relations  of  the  State  to  the  people, 
and  of  landlords  to  tenants,  as  well  as  others 
inseparable  from  a consideration  of  the  social 
habits  of  the  people,  their  ways  of  living,  &c. 
These  questions  all  require  for  their  proper 
treatment  a far  wider  experience  of  the  people 
and  of  the  country  than  I have  been  able,  with 
my  limited  opportunities,  to  gain ; and,  for 
this  reason,  I have  not  attempted  to  deal  with 
them. 


DISCUSSION. 

General  J.  Michael,  C.S.I.,  said  Dr.  Voelckerhad 
touched  upon  a very  important  point,  in  saying  that 
India’s  most  urgent  need,  next  to  water,  was  manure. 
They  all  knew  how  the  ryot,  for  want  of  fuel,  was 
obliged  to  burn  the  manure,  which  he  would  only  too 
gladly  put  on  the  land  ; and  there  was  here  room  for 
further  aid  by  the  Forest  Department.  During  the  last 
half  century  that  department  had  succeeded  and 
developed  to  such  a marvellous  extent,  and  so  far 
beyond  all  expectation  that,  after  paying  all  its  own 
expenses,  it  now  yielded  a revenue  of  over  half  a 
million  sterling.  Having  that  large  revenue,  it  could 
afford  to  do  more  than  it  had  towards  providing  free 
fuel  reserves  for  the  villager,  so  as  to  enable  him  to 
utilise  his  cattle  manure  instead  of  burning  it.  The 
Chairman  had  been  good  enough  to  allude  to  him  as 
the  pioneer  of  practical  forestry  in  India,  and  he  well 
remembered  when  the  forest  operations  commenced 
in  Southern  India,  the  Madras  Government  wisely 
laid  down  the  dictum  that  the  preservation  of  natural 
resources  in  the  forests,  which  included  fuel,  should  be 
the  first  consideration,  and  the  acquisition  of  revenue 
the  second.  That  principle  had  been  to  a great  extent 
maintained,  but  it  might  be  extended,  and  a larger 
area  of  fuel  reserves  provided.  By  so  doing,  it  would 
be  lending  money  to  the  soil,  which  would  be  repaid 
by  increasing  prosperity  in  the  future. 

Sir  C.  E.  Bernard,  K.C.S.I.,  said  it  was  very 
satisfactory  to  find  that  Dr.  Voelclcer,  aftercareful  in- 
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quiry,  had  come  to  the  conclusion  that  Indian  agricul- 
ture could  only  be  improved  on  Indian  lines,  and  that 
he  recognised  the  fact  that  India  consisted  of  many 
countries,  climates,  and  kinds  of  agriculture,  so  that 
any  one  system  of  improvement  could  not  apply  to 
the  whole  country.  He  had  also  found  that  in  some 
parts  the  agriculture  was  already  of  a very  high 
character,  and  that  a reformer  should  make  it  his 
object  to  apply  locally — as  they  were  suitable— the 
best  plans  already  used  in  other  parts.  What  India 
wanted  most  was  manure  and  water— manure  first — 
and,  as  General  Michael  said,  the  Forest  Depart- 
ment was  doing  what  it  could  to  make  fuel  available. 
In  some  parts  of  the  country  cattle  droppings  could 
be  little  spared  for  the  manure,  but  in  Burma, 
where  there  was  plenty  of  fuel,  it  all  went  on  to  the 
land.  In  some  parts  of  India— in  the  great  delta  of 
the  Ganges,  for  instance,  and  in  the  north  of  India — 
there  was  not  much  chance  of  growing  forests,  but 
there  was  another  source  of  fuel,  namely,  the  coal- 
fields, which  might  hereafter  be  made  generally  avail- 
able, so  that  the  cultivator  might  have  the  manure 
available  to  put  on  the  land.  In  some  parts,  water 
was  the  great  need,  but,  in  other  parts,  the  difficulty 
was  to  keep  the  water  off  the  land.  In  the  Godaveiy 
delta,  water' was  a great  blessing ; but  in  some  parts, 
such  for  instance  as  the  black  soil  country  of  Kumool 
and  Cuddapah,  there  was  a great  difficulty  in  getting 
the  people  to  take  canal  water.  It  was  very  true 
that  more  agricultural  teaching  education  was  re- 
quired, and  it  should  be  not  primarily  to  the 
cultivator,  but  to  the  village  schoolmaster.  Dr. 
Voelcker  had  quoted,  with  approval,  Sir  James 
Caird’s  dictum,  that  a great  want  in  India  was  to 
get  an  additional  bushel  per  acre  off  the  land.  At 
the  Cawnpore  farm,  last  year,  on  30  plots,  the  average 
yield  was  from  33  to  43  bushels  per  acre,  and  the 
largest  yield  gave  a money  profit  of  87  rupees  per 
acre.  Of  course,  that  was  good  land,  well  irrigated 
and  manured,  near  Cawnpore.  The  manure  was  not 
foreign  manure,  but  that  available  on  the  spot — indigo 
refuse  and  lime.  The  great  problem  for  the  Govern- 
ment of  India  was  the  enormous  population,  which 
was  increasing  at  the  rate  of  70,000,000  in  a 
generation,  and  how  that  population  was  to  be  fed. 
Certainly  that  increase  of  population,  which  was 
quite  unknown  in  former  times,  was  a great  credit  to 
the  Queen’s  Government,  and  was  in  some  degree 
an  answer  to  the  pessimists,  who  say  that  India  is 
being  ground  down  and  her  people  are  perishing 
under  foreign  and  alien  rule.  But  although  this 
was,  in  one  sense,  a cause  for  satisfaction,  it  was  a 
source  of  great  difficulty.  He  hoped  that  Dr. 
Voelcker’s  forthcoming  report  would  form  a valuable 
step  in  the  agricultural  progress  which  must  take 
place  in  India  if  that  country  had  to  support  such  an 
enormous  population. 

Lord  Reay  said  he  agreed  with  most  of  the  con- 
clusions put  forward  in  the  paper.  With  regard  to 
education,  he  might  say  that  while  he  was  in  Bombay 


they  obtained  from  the  University  a diploma  in  agri- 
culture, intended  mainly  for  those  who  had  been 
through  the  agricultural  course  of  the  College  of 
Science  in  Poona,  which  the  indefatigable  efforts  of 
his  friend,  Dr.  Cooke,  had  raised  to  a high  stale  of 
efficiency,  and  it  was  a great  disappointment  to  him 
that  he  could  only  obtain  a diploma,  not  a degree  in 
agriculture  such,  as  was  given  at  Edinburgh,  from  the 
Bombay  University.  He  agreed  with  what  had 
been  said  about  the  importance  of  schoolmasters 
being  taught  agriculture,  but  there  was  another  clas« 
to  whom  it  would  be  of  the  highest  importance,  and 
that  was  the  native  official  who  lived  in  the  rural  dis- 
tricts, and  who  was  constantly  in  touch  with  the 
people,  to  whom  he  would  thus  be  able  to  show  how 
to  make  the  best  use  of  what  he  had  been  taught. 
The  Government  of  Bombay  had  carefully  considered 
the  possibility  of  including  in  the  examination  of 
such  officials  the  precepts  and  practice  of  agricul- 
ture. The  want  of  a knowledge  of  agricultural 
chemistry  was  also  felt  by  the  Bombay  Government, 
which  had  tried  to  obtain  from  the  Government  of 
India  the  appointment  of  an  agricultural  chemist  for 
the  whole  of  India,  to  be  paid  by  contributions  from, 
the  various  provinces,  but  he  was  afraid  no  effect  had 
as  yet  been  given  to  the  proposal.  He  was  happy  to 
say  that  the  Bombay  Forest  Department  thoroughly 
realised  the  importance  of  supplying  timber  for  fuel ; 
with  due  attention  to  working  plans  and  regular 
cuttings,  as  well  as  settlements  and  careful  super- 
vision of  grazing  areas,  the  people  wonld  gradually 
realise  the  benefits  of  conservancy.  He  did  not 
quite  agree  with  a previous  speaker  that  the  depart- 
ment did  not  care  about  increasing  the  revenue.  In 
Bombay,  the  conservators  certainly  wanted  to  have  a 
good  surplus,  but  this  was  compatible  with  the 
supply  of  fuel.  Another  point  of  great  im- 
portance was  the  Veterinary  Department.  In 
Bombay,  the  veterinary  school  had  been  placed  on  a 
better  foundation,  and  the  results  were  most  satis- 
factory. Horse  breeding  also  was  a matter  of 
great  importance,  from  an  agricultural  as  well  as 
from  a military  point  of  view ; and  a great  deal 
could  be  done  in  that  regard  in  the  native  States. 
In  Kattyawar  the  native  chiefs  had  taken  it  up, 
and  perhaps  no  class  in  India  could  do  more  to 
prevail  on  their  countrymen  to  adopt  improved 
methods  of  breeding  and  of  tillage  of  the  soil 
than  the  native  chiefs.  The  Gaekwar  of  Baroda 
was  fully  aware  of  this,  and  in  his  College  at 
Baroda  had  appointed  a Professor  of  Agriculture. 
Another  means  of  promoting  agricultural  improve- 
ments was  not  to  raise  the  assessment  on  the  land  too 
suddenly  or  too  rapidly,  and  this  also  was  borne  in 
mind  in  the  Bombay  Presidency.  The  late  Mr.  Theo- 
dore Stewart,  one  of  the  best  Survey  and  Settlement 
Commissioners  they  ever  had,  always  tried  to  increase 
the  assessments  cautiously,  so  that  the  cultivators, 
should  have  a sufficient  margin  to  improve  their 
holdings,  and  he  considered  that  the  indirect  benefits 
which  would  accrue  from  such  a Arise  procedure 
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would  be  infinitely  greater  than  any  additional  revenue 
which  could  be  obtained  by  a process  of  rack-renting. 
On  the  relations  of  the  money-lender  to  the  agri- 
culturist he  would  not  dwell,  as  a Commission  was 
inquiring  how  they  affected  a ryot.  Any  prejudice 
which  might  have  existed  in  the  Brahmin  caste 
against  agriculture  had  given  way  in  the  Bombay 
Presidency,  for  Brahmins  were  now  investing  in  land. 
This  would  naturally  tend  to  alter  the  tenure  of  land, 
and  might  bring  about  what  Sir  James  Caird  desired 
to  see— a system  of  larger  holdings  instead  of  the 
small  “number”  hitherto  the  distinguishing  feature 
of  the  Bombay  tenure.  With  regard  to  irrigation 
there  was  a great  difficulty.  His  experience  in  Bombay, 
excluding  Sind,  was  that  agriculturists  only  took  the 
water  at  the  last  moment,  under  pressure  of  extreme 
drought,  and,  therefore,  in  years  when  the  rainfall 
was  scanty,  but  not  wholly  insufficient,  the  canals 
would  not  pay.  The  receipts,  therefore,  were 
irregular,  but  in  Deccan,  where  the  rainfall  was  un- 
certain, the  irrigation  water  was  certainly  needed  to 
supply  a deficiency,  and  he  thought  it  well  repaid 
the  cost  of  the  good  work  the  Irrigation  Department 
was  doing,  as  it  gave  the  occupant  a sense  of  security 
which  otherwise  he  could  not  feel.  He  was  glad  to 
say  that  the  experience  gained  in  India  was  now  made 
.available  in  Egypt,  where  he  had  recently  seen  with 
pleasure  the  excellent  results  obtained  by  Colonel  Sir 
Scott  Moncrieff  and  other  Indian  Engineers— results 
thoroughly  appreciated  by  the  fellaheen  who  de- 
pended on  water  for  their  crops. 

Sir  Steuart  CoLvrN  Bayley,  K.C.S.I.,  said 
much  which  he  might  have  said  had  already  been 
put  to  the  meeting  by  previous  speakers.  Dr. 
Voelcker  had  wisely  abstained  from  discussing  ad- 
ministrative or  revenue  questions,  and  had  described 
the  practical  needs  and  suggested  practical  remedies, 
namely,  irrigation  and  afforestation,  the  impro- 
vement and  increasing  of  manure,  and  improved 
cattle-breeding  and  doctoring.  If  none  of  these 
remedies  were  new  to  those  who  had  taken 
an  interest  in  the  matter,  it  did  not  at  all  detract 
from  the  soundness  of  the  advice.  There  was  one 
remark,  however,  to  which  he  might  take  some 
exception.  He  spoke  of  the  canals  not  being  always 
placed  where  they  were  wanted,  and  about  the 
injury  they  undoubtedly  caused,  and,  amongst 
others,  he  mentioned  the  canals  in  Behar.  They 
had  not  been  a financial  success,  but  he  could  not 
admit  they  were  not  wanted.  They  were  wanted 
there,  and  had  done  incalculable  benefit,  for  they 
had  saved  lives  and  money  in  the  way  of  revenue, 
which  far  more  than  repaid,  in  an  indirect  way,  their 
original  cost.  They  had,  however,  materially  changed 
the  cultivation  in  the  district  of  Charterabad.  The 
land  formerly  only  grew  rabi  crops,  but  the  result  of 
giving  water  freely  had  been  that  rice  had  sup- 
planted rabi  to  a large  extent,  to  the  pecuniary 
profit  of  the  cultivator,  but  also  to  his  physical  detri- 
ment, because  the  district,  which  was  a remarkably 


healthy  one,  was  now  feverish  and  unhealthy.  The 
remarks  with  regard  to  the  difference  between  lift 
and  flow  irrigation  had  a very  important  bearing.  It 
was  not  an  advantage  to  the  cultivator  to  get  water 
too  cheap  or  too  easily,  or  too  much  of  it.  With 
regard  to  the  question  of  manure  they  were  greatly 
indebted  to  the  reader  of  the  paper  for  effectually 
destroying  the  pestilent  heresy  that  the  ash  of  burnt 
cow-dung  was  as  beneficial  to  the  land  as  the  un- 
burnt manure.  Some  newspapers  in  India  had  taken 
up  the  cry,  and  it  would  have  kept  the  cultivator  in  a 
fool’s  paradise.  Irrigation  and  manure  ought  to  go 
together.  Irrigation  without  manure  did  harm  after 
a certain  term  of  years.  Artificial  manures  were 
impossible  to  the  native  ryot  at  present ; and, 
therefore,  if  the  supply  was  to  be  increased, 
it  must  be  by  supplementing  their  fuel  reserves. 
On  that  general  principle  all  would  be  agreed, 
but  when  it  came  to  working  the  thing  out  in  practice 
there  would  probably  be  differences  of  opinion,  and 
he  did  not  see  how  it  was  to  be  done.  The  Forest 
Department  was  a highly  organised  department  with 
expensive  experts.  They  were  quite  in  their  place 
in  dealing  with  large  areas  of  forest  reserves,  mostly 
in  the  sparsely-populated  districts,  where  they  came 
into  contact  with  outlying  tribes,  whose  agricultural 
methods  were  of  a very  low  type,  and  whose  real  inter- 
ests were  by  no  means  always  the  same  as  their  imme- 
diate demands.  But  if  we  want  fuel  reserves  to  be  of 
any  use  at  all,  they  must  be  brought  almost  to  the 
villagers’  door,  and  where  the  population  was  thickest 
all  the  land  was  already  used  for  food  crops,  and  it 
was  not  very  easy  to  see  how  land  was  to  be  taken  up 
and  planted,  and  machinery  provided  for  distributing 
fuel  and  arranging  for  its  reproduction.  In  Bengal 
the  officials  were  not  in  touch  directly  with  the  agri- 
culture of  the  country,  but  in  other  provinces,  where 
village  communities  still  remained,  and  Government 
officials  were  in  direct  touch  with  the  people,  there 
might  be  some  means  of  coping  with  the  difficulty. 
It  was  quite  true,  as  Dr.  Voelcker  said,  that  the 
Government  could  not  go  in  for  a large  system  of 
well  - digging,  but  should  pursue  the  system  of 
toccavi  advances  for  well-making ; but  the  success 
or  otherwise  of  this  method  depended  very  much 
on  the  interest  and  personal  character  of  the  col- 
lector. He  knew  an  officer  ,in  the  Bengal 

Opium  Department  who  had  been  at  Sawan 
for  twenty  years,  and  took  great  interest  in  the 
question  of  well  irrigation.  He  persuaded  the  opium 
agents  to  make  advances  for  wells  to  the  cultivators, 
and  the  whole  of  his  division  was  thoroughly  pro- 
tected against  drought  as  far  as  any  country  could  be 
by  that  means.  Too  much  attention  could  not  be 
paid  to  improved  cattle  breeding.  In  some  parts  of 
India — in  Bengal  and  Assam,  for  instance — nothing 
could  be  worse.  He  believed  the  agricultural  com- 
munity kept  far  more  cattle  than  was  necessary, 
or  than  they  could  afford  to  feed.  If  they  had  half 
the  number,  properly  fed  and  housed,  and  systemati- 
cally bred  and  doctored,  they  would  be  far  better  off. 
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He  hoped  that  Dr.  Voelcker’s  mission  would  be 
fruitful  in  benefiting  India,  and  that,  before  long, 
India  would  have  the  advantage  of  the  advice  of  a 
permanent  agricultural  chemist. 

Professor  Wallace  said  this  paper  was  thoroughly 
orthodox,  in  fact,  his  principal  complaint  was 
that  it  was  too  orthodox.  It  was  unnecessary  for 
him  to  follow  other  speakers  in  saying  how  much  he 
agreed  with  Dr.  Voelcker,  he  would  rather  criticise, 
and  say  the  worst  he  could  about  it.  It  was 
not  so  much  what  Dr.  Voelcker  had  said  him- 
self, as  the  quotation  he  had  made  from  Mr. 
Elliott,  which  he  objected  to.  Mr.  Elliott  said 
that  if  he  could  put  nine-tenths  of  the  inhabitants 
to  the  sword,  and  divide  the  best  of  the  country  into 
200  acre  farms,  and  so  on,  he  could  easily  put 
Indian  agriculture  on  a satisfactory  footing.  But 
how  were  all  these  farms  to  be  cultivated  if  the 
inhabitants,  or  a greater  part  of  them,  were  got  rid 
of?  Dr.  Voelcker  said  he  did  not  believe  in  the 
introduction  of  English  systems,  but  in  develop- 
ing Indian  agriculture  from  within.  But  what  was 
he  going  to  do  if  he  did  away  with  the  labourers 
who  now  worked  in  the  fields  ? This  would  re- 
quire the  introduction  of  expensive  machinery.  So 
the  quotation  seemed  hardly  consistent  with  his  own 
notions.  Mr.  Elliott  also  referred  to  destroying  the 
whole  social  system  of  the  Hindoos,  teaching  the 
people  to  emigrate,  and  so  on,  and  said  that  in  the 
absence  of  such  a possibility  it  was  impossible  to  do 
more  than  produce  by  slow  and  painful  steps  some 
amelioration  of  the  existing  state  of  things.  Dr. 
Voelcker  said  those  were  in  the  main  the  views  he 
had  formed,  but  then  he  went  on  to  show  that  he 
did  not  quite  agree  with  all  this,  because  in  some 
parts  the  cultivation  was  excellent.  How  did 
that  come  about  ? It  was  not  so  at  the  beginning. 
The  Indian  cultivator  had  shown  himself  capable  of 
carrying  out  improvements  in  his  methods  of  cul- 
tivation ; and,  again,  no  less  than  ten  lacs  of  rupees 
had  been  spent  in  one  district  to  develop  irrigation. 
The  Behea  sugar  mill  had  been  introduced  ; and 
the  Brahmins  had  taken  to  agricultural  operations. 
He  had  travelled  with  a Brahmin  from  Bombay  up 
to  the  northern  part  of  India,  and  he  must  say  that 
that  Brahmin’s  conduct  and  conversation  opened  his 
eyes  considerably.  He  said  he  should  be  only  too 
pleased  if  he  saw  openings  to  train  up  one  or  more 
of  his  numerous  family  to  agriculture.  It  was  to 
be  regretted  that  Dr.  Voelcker  had  not  said  anything 
of  the  most  recent  advance  in  agriculture  in  the 
way  of  supplying  manure.  He  quite  agreed  that 
manure,  together  with  irrigation  water,  was  the  one 
thing  needed  in  India ; but  he  totally  disagreed  with 
Dr.  Voelcker  that  the  way  to  get  it  best  and 
cheapest  was  to  deprive  the  natives  of  the  only 
fuel  that  they  had.  It  could  be  got  in  a 
cheap  and  ready  way  without  depriving  the  people 
of  anything  they  at  present  possessed.  With- 
in the  last  few  days  information  had  come  from 


America  that  the  great  boom  in  the  Western 
States  was  a development  of  the  growth  of  clover 
on  exhausted  wheat  lands.  This  formed  the  cheapest, 
best,  and  most  suitable  source  of  nitrogen,  which  was 
the  most  valuable  of  all  manures  for  India  or  any 
other  place  in  the  universe,  and  it  was  only  on 
account  of  the  loss  of  nitrogen  that  the  burning  of 
manure  could  be  condemned.  The  other  substances 
were  not  destroyed,  but,  on  the  contrary,  they  were 
improved  and  made  more  available.  Humus,  unless 
when  fresh  (and  the  same  remark  applied  to  stale 
dung  in  the  soil),  was  in  a very  insoluble  condition, 
not  at  all  suitable  to  assist  the  growth  of  plants,  and 
when  burnt  to  ashes  it  was  much  improved.  If  then 
nitrogen  were  supplied  by  the  growth  of  leguminous 
plants,  the  main  object  would  be  gained.  Western 
Americans  have  recently  discovered  that  they  can  grow 
clover  well,  and  that  it  can  resist  drought  when 
planted  two  inches  deeper  than  formerly.  This  is 
expected  to  add  two  or  three  bushels  per  acre  to  the 
produce  of  wheat.  Some  simple  thing  like  that  might 
do  a great  deal  for  the  development  and  increase  of 
the  average  production  in  India.  In  fact  they  were 
simply  on  the  threshold  of  agricultural  experiments. 
He  rather  demurred  also  to  the  statement  with 
regard  to  silage.  He  asserted  that  good  hay  could 
not  be  made  in  India  at  the  season  when  grass 
was  most  plentiful.  Silage  had  its  place,  and  it 
was  an  extremely  valuable  and  important  addition  to 
food,  especially  in  countries  liable  to  severe  droughts. 
With  regard  to  usar , drainage  and  washing  was  the 
only  cure.  He  had  seen  it  in  nearly  every  quarter  of  the 
globe  ; and  if  you  only  supplied  a sufficient  amount  of 
water,  and  provided  means  for  its  escape,  usar  would 
disappear  naturally.  He  could  not  sit  down  without 
saying  one  word  in  support  of  the  idea  that  Indian 
implements  were,  in  the  main,  good  for  the  sort  of 
cultivation  they  had  to  perform.  This  was  not  a new 
idea  to  him,  for  he  was  immensely  interested,  some 
years  ago,  in  an  article  by  Sir  George  Birdwood  on  the 
Mahratta  plough  ; and  it  seemed  to  him  that,  by 
showing  our  appreciation  of  what  was  good  in  native 
practices,  we  should  make  the  natives  think  more  of 
themselves,  and  they  would  also  be  more  inclined  to 
take  advice  from  us  when  it  was  offered. 

Mr,  Thiselton  - Dyer,  C.M.G,  F.R.S.,  said 
the  statistical  tables  published  by  the  Board  of 
Agriculture  showed  that  the  produce  of  wheat 
in  India  was  about  nine  bushels  to  the  acre ; 
in  Scotland,  it  was  about  36  bushels  ; in 
England,  about  30;  and  in  the  Western  States  of 
America  about  ten.  Wheat  production  in  India, 
therefore,  and  the  United  States,  was  about  the 
same,  and  that  meant  that  the  fertility  of  India  and  of 
the  great  corn-producing  districts  in  the  States,  had 
come  down  to  what  might  be  called  the  mean  natural 
fertility,  or  that  condition  which  the  soil  ultimately 
arrived  at  when  you  went  on  cultivating  and  did  not 
add  any  manure.  There  was  no  reason  to  suppose 
that  the  soil  of  India  would  become  any  less  fertile 
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than  that.  And  it  was  far  from  having  lost  the 
recuperative  power  of  grain- cultivated  soil.  They 
had  been  told  that  it  was  possible  in  India  to  get 
48  bushels  an  acre,  which  was  far  above  what  was 
done  by  the  careful  agriculture  of  Scotland.  There 
was,  therefore,  no  doubt  that  results  could  be 
obtained  far  beyond  the  modest  demand  which  Sir 
James  Caird  made.  But  there  was  a further  fact 
that  in  the  past  generation  population  had  increased 
by  70,000,000,  and  so  one  came  back  to  the  question, 
what  was  to  be  done  to  produce  from  the  soil 
sufficient  food  to  keep  up  such  a population.  Of 
course,  it  would  not  go  on  at  that  rate,  because 
the  ordinary  Malthusian  principles  would  come 
into  work  sooner  or  later,  and  the  contrast 
between  the  fertility  of  the  soil  and  of  the 
people  would  diminish.  During  the  last  twenty 
years,  he  had  been  consulted  more  than  once  by  the 
Secretary  of  State  on  this  question,  for  although  he 
had  never  been  in  India,  he  had  given  a great  deal  of 
attention  to  official  documents  bearing  on  it,  and  it 
was  perfectly  clear  that  the  real  question  was,  how 
to  get  more  nitrogen  into  the  soil.  That  point  over- 
shadowed everything  else.  He  had  anticipated  the 
difficulty  Sir  Steuart  Bayley  raised,  in  the  substitution 
of  wood  for  manure  as  fuel,  but  he  could  not  see  how 
stopping  burning  manure  would  give  a sufficient  supply 
of  nitrogen  to  produce  the  results  desired.  Professor 
Wallace  had  indicated  one  way,  and  about  that 
there  could  be  no  doubt  theoretically.  After  the 
studies  made  in  Germany,  France,  and  England, 
there  could  be  no  longer  any  doubt  that  the  growing 
of  leguminous  crops  did  enrich  the  soil  with  nitrogen 
in  a way  which,  as  far  as  was  at  present  known, 
without  manure,  could  be  done  in  no  other  way; 
but  in  India  the  method  of  green  soiling  was  not 
altogether  unknown.  If  it  were,  the  sooner  some 
popular  account  of  the  method  was  distributed  the 
better.  An  old  pupil  of  his  own,  who  had  charge  for  a 
time  of  an  experimental  farm  at  Bangalore,  found  that 
by  making  some  slight  addition  to  the  Indian  plough 
he  was  able  to  stir  the  soil — not  to  plough  deeply,  but 
to  stir  it  lower  than  the  ordinary  plough  did,  and,  by 
slightly  opening  the  subsoil  in  this  way,  the  roots 
were  able  to  get  down  lower,  and  the  crops,  even  in  a 
season  of  drought,  flourished  in  a way  they  did  not 
when  the  soil  was  cultivated  in  the  ordinary  manner. 
He  was  inclined  to  think  that  the  Indian  plough  was 
a thing  which  deserved  a good  deal  of  study ; but  it 
could  not  be  studied  very  well  by  people  in  Europe, 
because  our  conditions  were  so  different.  The  study 
should  be  made  on  the  spot,  and  efforts  should  be 
made  to  improve  the  agricultural  methods  there  by 
the  introduction,  if  possible,  of  some  kind  of  rotation 
with  leguminous  crops.  He  was  under  the  impression 
that,  in  a great  deal  of  the  cultivated  land  of 
India,  there  was  something  like  a pan,  formed 
at  no  great  distance  below  the  surface,  which 
made  it  extremely  difficult  for  the  roots  to  pene- 
trate, and  so  they  were  unable  to  bear  even  a slight 
drought. 


Brigade-Surgeon  Pringle  said  that  too  much 
irrigation  water  was  infinitely  worse  than  too  little, 
because,  while  next  year  corrected  the  errors  of  the 
last,  it  often  took  years  to  remove  those  of  the 
first.  The  question  of  cattle  supply  was  a very 
serious  one ; and  if  he  were  asked  to  name  the 
greatest  obstacle  to  the  spread  of  cultivation,  and 
how  to  remove  it,  he  should  say,  supply  cheap 
bullocks.  The  class  of  animals  now  used  in  the- 
North-West  Provinces  was  too  often  really  unfit  fou 
work  ; and,  as  a sanitary  officer,  he  stated  that  his 
inspection  of  slaughter-houses  clearly  proved  that  the 
mode  of  selecting  the  animals  to  supply  the  beef  for 
British  troops  was  most  objectionable,  and  that,, 
coupled  with  the  total  absence  of  veterinary  treat- 
ment, this  was,  in  his  opinion,  the  chief  cause  of  the 
great  rise  in  the  price  of  bullocks,  and  that  un- 
less some  steps  were  taken  to  check  this,  the 
obstacle  of  cheap  bullocks  would  go  on  increasing. 
The  quality  of  the  seed  grain  was  also  an  important 
question.  The  cultivator  had  too  often  to  take  any 
seed  which  the  money-lender  chose  to  give  him,  for 
the  interest  wanted  was  too  high  to  lend  the  ryot 
money,  and  the  advance  was  repaid  in  quantity  more 
than  in  quality.  One  thing  Dr.  Voelcker  had  not 
alluded  to,  viz.,  the  reason  of  the  very  small  quantity 
of  straw  available  for  manure,  which  was  due  to  the 
custom  of  burning  down  often  the  long  stubble  on 
the  ground ; but  he  had  no  hesitation  in  saying  that 
in  this  way,  unknowingly,  they  got  rid  of  an 
enormous  amount  of  most  pernicious  larvae,  and 
this  was  the  reason  why  Indian  agriculture,  where 
this  was  practised,  was  not  visited  with  the  pests* 
which  were  found  in  so  many  other  countries.  IS 
there  was  a hard-worked  agriculturist  in  the  world* 
it  was  the  Indian  ryot. 

Mr.  W.  S.  Seton-Karr  said  that  some  statements 
in  the  paper  would  not  apply  to  Bengal,  the  Province 
with  which  he  was  best  acquainted,  except  with  a. 
little  qualification.  The  two  main  points  no  doubt 
were  manure  and  water.  As  Sir  William  Hunter  had 
shown,  in  many  places  it  was  the  poverty  and  not 
the  ignorance  of  the  ryot  which  prevented  him  from 
using  manure.  With  regard  to  the  principal  rice  crop 
of  Central  Bengal,  manure  was  not  needed,  as  the 
rainfall  brought  down  silt  from  the  higher  lands,  and 
the  Ganges  and  its  distributaries  also  brought  down 
an  enormous  quantity  of  silt.  In  Western  Bengal 
the  ryots  stored  water  on  the  tops  of  the  hills  in 
reservoirs,  and  let  the  water  flow  down  into  the  plain 
below.  He  had  observed,  with  much  regret  that,  in 
that  part  of  Bengal,  a great  deal  of  land,  formerly 
covered  with  jungle  and  forest,  had  been  cleared,  but 
it  was  not  turned  up  by  the  plough,  so  that  it  was 
neither  one  thing  nor  the  other.  The  scrub  remained, 
but  there  was  not  energy  enough  to  convert  the 
ground  into  arable  land.  He  might  add  that,  with 
regard  to  estates  brought  under  the  Court  of  Wards, 
it  was  provided  that  portions  of  the  forest  should  be 
reserved.  Dr.  Voelcker  was  no  doubt  judicious  in 
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not  entering  into  the  vexed  question  of  land  tenures, 
as  they  affected  the  agriculture  of  India.  But  he 
could  not  sit  down  without  some  reference  to  those 
agriculturists  by  whom,  with  unscientific  instruments, 
the  magnificent  results  alluded  to  in  the  paper 
had  been  mainly  achieved  ; they  were  the  Jdts  of 
upper  India,  the  cultivating  communities,  and  the 
tenant-proprietors  of  Bengal.  These  men  reminded 
him  of  that  ancient  cultivator  whom  the  great  Roman 
poet  had  seen  in  Southern  Italy,  and  whom  he  had 
described  in  his  own  picturesque  language  as  one 

“ Cui  paaua  relicti 

Jugera  ruris  erant ; nec  fertilis  ilia  juvencis 

Nec  pecori  opportuna  segcs,  nec  commoda  Baccho.” 

And  then  he  goes  on  to  say  that  this  old  man, 
sowing  vegetables,  white  lilies,  vervain,  and  the 
edible  poppy,  was  quite  as  happy  as  a king — 

“ Regum  aequabat  opes  animis  seraquc  revertens 
Nocte  domum,  dapibus  mensas  onerabat  inemptis.” 

Dr.  G.  Watt,C.I  E.,  quite  agreed  with  Dr.Voelcker 
that  the  agriculture  of  India  should  be  developed  from 
within  instead  of  from  without.  He  had  been  work- 
ing at  the  literature  of  Indian  agriculture,  in  com- 
piling a dictionary  which  he  was  engaged  upon,  and 
that  one  idea  he  found  ran  through  everything  he 
had  to  deal  with.  The  contrary  system  had  been 
tried  in  every  way.  In  the  importation  of  new  crops 
and  improved  breeds  of  cattle  and  sheep,  everything 
had  been  tried,  and  nothing  had  been  left  undone 
except  the  most  important  of  all,  that  of  making 
an  effort  to  improve  what  already  existed  in  the 
country.  It  was  of  no  use  to  import  pedigree 
animals  if  no  effort  were  made  to  improve  the 
indigenous  stock  upon  which  they  were  to  operate. 
Whole  herds  of  every  kind  of  sheep,  for  example, 
had  been  imported,  and  on  one  occasion  the  Bom- 
bay Government  procured  several  hundred  Merino 
rams  and  ewes;  but  not  a trace  remained  of  those 
experiments.  And  this  was  entirely  the  result  of  no 
preparation  having  been  made  in  India  to  improve 
the  native  breed  before  importing  the  foreign  element. 
It  was  the  same  thing  with  sugar.  More  than  a 
century  ago  the  Government  was  asked  to  assign 
land  to  farmers  for  the  cultivation  of  sugar  upon 
European  principles.  This  was  acceded  to,  and 
plantations  were  opened  out  in  which  high-class 
canes  were  grown.  Shortly  afterwards  the  under- 
taking was  reported  a failure.  Later  on  the  same 
proposal  was  made,  and  the  same  effort  put  forth, 
and  for  twenty  to  thirty  years  the  Journal  of  the 
Agricultural  Society  of  India  may  be  said  to  have 
been  filled  almost  exclusively  with  reports  on 
sugar-cane  cultivation;  the  only  trace  that  now 
remains  of  the  plantations  and  factories  are 
the  ruins  of  the  buildings.  After  a few  years,  the 
whole  of  the  imported  canes  died  from  disease, 
whilst  alongside  of  the  experimental  farms  there  were 
indigenous  canes  of  as  high  a quality  as  any  which 
could  be  imported.  Only  the  other  day  a gentleman 


came  from  Java,  for  the  sole  purpose  of  taking 
Indian  canes  to  that  island  for  cultivation.  The  same 
thing  had  happened  with  tea.  No  one  was  satisfied 
with  the  fact  that  there  was  tea  in  India,  and  thousands 
of  pounds  were  spent  in  brioging  the  tea  plant  from 
China.  This  was  done;  but  in  Assam,  at  least,  the 
China  tea  is  now  regarded  as  the  curse  of  the  country. 
The  indigenous  plant  has  been  found  to  be  far  superior. 
It  was  just  the  same  thing  with  indigo.  The  industry 
migrated  from  Bengal  and  came  back  again.  The 
native  method  of  manufacture  is  actually  based  on 
much  more  scientific  principles  than  the  European, 
though  the  planters  are  too  self-satisfied  to  learn 
from  the  experience  gained  from  centuries.  With 
cotton,  the  spirit  of  importation  of  foreign  stock  had 
proved  even  more  disastrous  than  with  sugar-cane  ; 
for  the  imported  stock  had  not  only  degenerated,  but 
had  lowered  the  value  of  the  Indian  races  of  that 
crop.  We  require,  therefore,  less  foreign  importa- 
tion, and  more  local  knowledge,  if  we  seek  to  actually 
improve  the  agriculture  of  India.  The  gains,  through 
imported  crops  and  breeds  of  animals,  do  not  com- 
pensate for  the  total  want  of  the  principle  of  “ self- 
help.” 

The  Chairman  said  the  time  was  now  exhausted, 
but  any  gentleman  who  had  sent  up  his  name  might 
have  an  opportunity  of  putting  his  remarks  in 
writing.  This  was  a subject  in  which  he  had  taken 
great  interest  himself,  and  he  should  be  very  glad  to 
say  something  about  it,  but  it  was  now  too  late ; 
and  he  could  only  conclude  by  proposing  a vote  of 
thanks  to  Dr.  Voelcker.  He  was  sure  the  report  he 
was  about  to  submit  to  the  Government  of  India 
would  be  of  the  highest  value,  showing  what  they 
ought  to  do,  and  also  what  they  ought  to  avoid. 

The  vote  of  thanks  having  been  carried  unani- 
mously, 

Dr.  Voelcker,  in  reply,  said  it  afforded  him 
great  satisfaction  that  his  paper  had  been  the  means 
of  eliciting  so  valuable  a discussion.  The  differences- 
of  opinion  which  had  been  expressed  were  due,  in 
great  measure,  to  the  diversities  in  the  conditions  of 
India.  One  speaker  would  refer  to  a part  where  the 
country  never  suffered  from  any  want  of  water,  whilst 
another  had  had  more  to  do  with  a district  where  it 
was  the  great  deficiency.  So  what  was  said  in  the 
paper  was  evidently  correct,  that  what  would  suit  one 
part  of  the  country  would  not  do  for  another  ; and  this 
constituted  the  difficulty  that  anyone  like  himself 
would  have  in  coming  to  any  general  conclusion  as  to 
how  to  improve  Indian  agriculture.  If  he  had  erred 
somewhat  on  the  line  of  caution,  it  was,  on  the 
whole,  the  safest  side  to  err  upon.  It  was  a great 
satisfaction  to  him  to  know  that  Lord  Reay  had  done 
a great  deal  to  remove  some  difficulties,  to  which  he 
had  alluded  in  the  opening,  by  means  of  education, 
and  that  progress  was  being  made  in  Bombay.  The 
cause  of  agricultural  progress  lost  a great  friend  when 
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Lord  Reay  left  India,  and  the  Veterinary  and  other 
Departments,  had  found  in  him  an  able  and  earnest 
advocate.  Sir  Steuart  Bayley  mentioned  to  him, 
when  in  India,  some  of  the  difficulties  to  which 
allusion  had  been  made.  He  could  only  say  with 
regard  to  the  working  out  of  a scheme  of  “ fuel 
reserves,”  that  the  difficulties  in  Bengal  were 
not  those  to  be  met  with  in  Madras,  Bombay, 
and  some  other  parts.  To  forecast  somewhat, 
he  considered  the  working  of  village  forests  was 
a matter  which,  while  it  might  at  first  be  taken 
np  by  the  Government,  must,  in  the  end,  be  carried 
out  by  the  people  themselves  ; but  after  a few  years 
of  supervision  they  would  come  to  understand  the 
benefit  of  these  “reserves,”  and  would  find  their 
agriculture  much  improved  thereby.  He  was  glad 
to  see  Professor  Wallace  had  deserted  some  of  his 
old  friends,  and  taken  up  new  ones  from  America, 
but  he  was  not  quite  so  sanguine  as  the  Professor. 
The  practice  of  green -manuring  had  not  as  yet 
succeeded  in  bringing  to  those  fields  and  experi- 
mental farms,  on  which  it  had  been  tried,  the 
wonderful  increase  of  crop  which  was  to  supply  the 
oxtra  demand  of  the  increasing  population.  Without 
altogether  binding  himself  by  the  opinion  of  Mr. 
Elliott,  which  he  had  quoted,  he  reminded  Professor 
Wallace  that  no  one  could  say  the  highest  type 
of  agriculture  was  that  pursued  when  there  were 
millions  of  people  crowded  together  on  the  land. 
This  was  rather  speaking  of  things  as  they  might  be, 
but  the  real  question  was  how  to  deal  with  things  as 
they  were.  With  regard  to  silage,  he  was  totally  at 
variance  with  Professor  Wallace,  and  the  military 
authorities,  among  others,  had  come  to  the  conclusion 
that  there  was  a great  deal  of  money  being  wasted  in 
making  silage,  when  the  sun  was — as  it  generally 
was — blazing  hot,  while  silage  was  being  made. 


The  following  communications  on  the  subject  of 
the  paper,  from  gentlemen  who  were  unable  to  join 
in  the  discussion,  have  been  received  since  the 
meeting  : — 

General  Sir  Arthur  Cotton,  K.C.S.I.,  writes: 
— Incomparably  the  greatest  point  in  Indian  land 
produce  is  water  containing  fertilising  sediment.  In 
Madras  the  difference  between  an  acre  of  land  of 
average  fertility  with  such  water  or  without,  is  either 
the  whole  crop  of  rice,  value  40  rupees,  as  in 
a year  of  drought  like  1877,  or  30  rupees  as 
in  years  when  the  rains  have  not  failed.  This  dif- 
ference is  solely  the  effect  of  river- water  for  any 
length  of  time,  without  any  other  accessory  except 
the  ordinary  present  cultivation.  Land  in  Tanjore 
has  been  thus  productive  for  200  years,  the  soil  being 
entirely  renewed  by  the  material  contained  in  the 
river  water  when  in  flood.  The  Godavery  district 
was  so  far  below  all  other  districts  in  poverty,  that 
a special  Commissioner  was  sent  to  see  what  could 
be  done  to  raise  it  from  its  extraordinary  state  of 


depression.  He  recommended  irrigation  works,  which 
were  begun  by  Lord  Tweeddale,  and  now  the  district 
is  (at  least  it  was  a few  years  ago,  and  I suppose  is 
still)  ahead  of  all  the  districts  of  India  in  land 
revenue.  The  expenditure  has  been  ^1,250,000,  and 
the  increase  in  revenue  is  some  ^400,000  a year.  In 
the  summer  of  1877,  when  millions  diedintheadjoin- 
ing districts,  it  not  only  lost  none  but  saved  the  lives 
of  perhaps  a million  outside  of  it.  The  cost  was 
18  rupees  per  acre,  including  embanking  all  the 
rivers,  draining  the  whole  delta,  and  500  miles  of 
steamboat  canal.  The  river  irrigation  is  700,000 
acres,  yielding  about  30  rupees  more  than  before,  or 
^2,000,000,  and  certainly  increasing  the  income  of 
people  in  all,  at  least  £2, 500,000,  or  200  per  cent,  on 
the  outlay  in  ordinary  years,  besides  securing  it  from 
famine  as  at  present.  About  3 per  cent,  of  the 
water  of  the  ten  great  rivers  of  India  has  been 
thus  led  out  upon  the  land,  watering  9,000,000 
acres,  so  that  there  is  rich  water  now  running  to 
waste,  sufficient  to  water  300,000,000  acres  of  rice, 
or  1,200,000,000  of  dry  grain;  and  not  only  to 
secure  the  crop  by  moisture,  but  to  renew  the  land 
fully  by  fertilising  materials.  Think  of  this  immeasur- 
able treasure  of  water  and  manure  being  lost  for  want 
of  engineering  works.  There  are  yet  many  millions 
of  acres  of  alluvial  land  unwatered ; but  the  upper 
lands  might  cost  about  double  what  the  delta  land 
has  cost,  or  40  rupees  an  acre  ; but  this  would  yield  a 
profit  far  above  what  almost  any  other  investment  of 
capital  would  return,  independent  of  the  saving  of 
life.  If  the  millions,  now  unemployed  from  want  of 
local  rains,  were  executing  great  works  of  irrigation 
in  their  own  districts,  not  only  would  those  dis- 
tricts be  secured  from  famines,  but  the  whole  popula- 
tion would  be  placed  in  a state  of  prosperity, 
far  beyond  any  thing  now  thought  of.  In  the  Punjab 
within  the  last  few  years  the  Government  seem  to 
have  set  themselves  in  earnest  to  this  great  funda- 
mental work.  Three  million  acres  are  now  irrigated, 
and  several  great  works  are  in  hand.  There  is  also 
one  considerable  work  in  the  South  of  Madras  under 
execution,  but  only  for  100,000  acres,  when  it  might 
have  been  so  projected  as  to  produce  some  five  times 
the  same  results.  But  everywhere  else  in  India  this 
subject  is  entirely  neglected,  or  the  works  have  been 
carried  out  so  as  to  ensure  failure.  As  for  instance 
in  Orissa,  where  most  head  works  have  been  con- 
structed commanding  some  1,500,000  acres,  but  the 
water  has  been  only  distributed  to  some  200,000  acres. 
Were  the  head  works  completed,  and  the  whole  delta 
provided  with  the  works  of  distribution,  & c.,  2,000,000 
acres  would  be  irrigated  with  the  rich  river  water, 
the  whole  delta  would  be  secured  by  embankments 
from  river  floods,  and  by  drainage  canals  from  rain 
floods,  and  provided  with  steamboat  canals,  which 
would  make  the  cost  of  transit  nominal.  But  I may 
mention  one  essential  point,  which  from  the  report 
kindly  sent  me  seems  to  have  been  entirely  lost  sight 
of,  of  late,  viz.,  the  difference  between  rain  and  river- 
water.  I see  no  mention  made  of  this  in  last  year’s 
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reports.  There  is  there  a great  rainfall,  so  that  if  the 
quality  of  the  water  is  not  considered,  the  land  is  in 
danger  of  being  supplied  entirely  or  almost  entirely 
with  rain  water,  and  thus  the  invaluable  treasure  of 
the  fertilising  materials  in  the  river  water  lost,  after 
all  the  expenditure  to  divert  it  to  the  land.  The  fact 
is,  that  where  the  works  are  executed  the  great 
enemy  to  be  contended  with  is  the  rain.  During  the 
falls  of  rain  the  fields  should  be  kept  as  empty  as 
possible,  and  the  moment  there  is  a pause  in  the  rains 
the  fields  should  be  filled  full  of  river  water.  If  this 
is  lost  sight  of,  the  greater  part  of  the  value  of  the 
works  is  lost.  I see  experiments  made  as  to  the 
comparative  value  of  crop  from  land  under  the 
canals  and  land  dependent  entirely  upon  the  local 
rains,  and  in  the  accounts  of  these  nothing  whatever 
is  said  on  this  essential  point,  showing  that  it  is  not 
thought  of.  The  experiment  wanted  is  to  try  to  the 
uttermost  to  get  rid  of  the  rain  water,  and  keep  the 
land  supplied  from  the  canals,  and  thus  see  what 
the  full  effects  of  the  river  water  are,  so  far  as  can  be 
where  the  rains  are  so  considerable.  There  is 
another  part  of  this  subject  that  I ought  to  refer  to, 
and  that  is  the  storage  of  water  for  use  in  the  dry 
season.  It  is  remarkable  that  India  is  entirely  with- 
out lakes  ; but,  on  the  other  hand,  it  is  equally  remark- 
able for  natural  basins,  that  only  require  narrow  out- 
lets, to  be  closed  by  embankments,  in  order  to  store 
enormous  bodies  of  water,  of  which  there  is  a certain 
amount  in  the  lands  above  them.  One  of  these  is 
probably  without  parallel  in  the  world,  in  the  basin  of 
the  Toombudra,  1,600  feet  above  the  level  of  the  sea, 
and  so  commanding  almost  the  whole  Madras  Presi- 
dency. And  several  others  have  been  examined  and 
reported  on.  In  Bombay  alone  have  the  Govern- 
ment done  anything  in  the  way  of  turning  to  account 
the  inviting  openings.  There  Colonel  Fyfe  has 
constructed  several,  one  an  extraordinarily  fine 
work,  above  Poona,  which  has  a capacity  of 
200,000,000  cubic  yards,  and  as  it  will  be  constantly 
filling  for  about  five  months  in  the  year,  while  the 
water  is  being  used,  it  may  supply  four  or  five 
times  its  capacity,  or  1,000,000,000  cubic  yards. 
The  native  Governments  understood  this  matter, 
and  there  are  80,000  or  100,000  tanks  in  the 
Peninsula,  but  they  are  almost  all  defective  in  not 
being  supplied  by  the  south-west  monsoon  but  only 
by  the  local  rains,  so  that  when  they  fail  they  are 
useless.  If  Colonel  Fyfe’s  counsels  had  been 
attended  to,  all  the  great  irrigation  works  of  our 
Government  would  have  been  provided  with  those 
stores  of  water,  and  their  canals  kept  full  all  the  dry 
season,  providing  especially  for  the  cultivation  of 
sugar,  as  well  as  improving  the  river  navigations 
immensely.  Thus  the  Orissa  works  have  one  known 
reservoir  of  immense  capacity  available,  and,  no 
doubt,  many  more.  The  Sone  works,  also,  could 
thus  have  been  secured  for  sugar  cultivation  to  any 
extent.  When  these  two  great  points  are  thoroughly 
taken  up  by  the  Government,  India  will  be  such  a 
garden  as  is  not  now  thought  of.  I am  quite  satisfied 
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that  if  the  details  of  agriculture  are  really  attended 
to  also,  the  most  extraordinary  results  will  be 
obtained,  and  the  produce  of  land  as  greatly  in- 
creased and  improved  as  has  been  the  case  in  every 
other  branch  of  human  industry  without  exception, 
for  this  point  must  be  kept  continually  in  view,  that 
agriculture  alone  has  undergone  no  improvement 
worth  mentioning,  while  everything  else,  without 
exception — medicine,  navigation,  manufacturing  of 
all  kinds,  &c. — have  made  the  most  extraordinary 
progress. 

Surgeon-Lieutenant-Colonel  T.  H.  Hevdlev, 
C.I.E.,  writes: — I listened  with  extreme  interest  to 
Dr.  Voelcker’s  most  valuable  paper,  and  especially 
to  that  part  of  it  which  relates  to  the  connection  of 
sannitation  with  agriculture.  He  will  be  glad  to  learn 
that  that  side  of  the  question  was  not  forgotten  at  the 
Congress  of  Hygiene  which  was  held  last  year  in 
London.  I think  Sir  W.  Moore  had  something  to 
say  on  the  subject,  but  in  a paper  I read  in  the  Indian 
Section,  amongst  other  relevant  observations  the 
following  occurs  : — “Much  of  the  natural  animal 
manure  is  lost  by  the  conversion  of  it  into  dried  cakes 
for  fuel,  owing  to  the  scarcity  of  wood.  The  women 
are  engaged  for  many  hours  every  day  in  preparing  it 
with  their  own  hands,  from  which  results  a further 
evil,  viz.,  that  the  poor  cannot  have  clean  food  as 
long  as  their  wives  are  compelled  to  follow  this  vile 
practice.  A true  sanitary  reform  is,  therefore,  the 
extension  of  forests  with  the  provision  of  cheap  fuel. 
Here,  however,  the  agriculturist  gives  further  trouble 
by  demanding  why  his  grazing  rights  are  restricted, 
as  they  necessarily  are  by  forest  reservation.  On  every 
hand  fresh  difficulties  spring  up.”  To  be  of  use  to  the 
villager,  both  for  fuel  and  for  many  purposes  con- 
nected with  his  occupations,  wood  must  be  within 
easy  reach.  Until  this  is  the  case,  the  villager’s  wife 
will  continue  to  make  bratties  and  defile  her  husband’s 
food.  Fortunately  near  most  villages  in  Rajputana, 
beers , or  small  reservations  of  wood  exist,  or  can  be 
formed,  but  in  crowded  districts,  such  as  Sir  Steuart 
Bayley  describes,  the  question  is  a most  difficult  one. 
With  reference  to  native  States,  I should  like  to 
make  a few  remarks.  In  Jeypore  enormous  progress 
has  been  made  in  the  extension  of  tank  irrigation. 
For  many  years  past,  under  a most  enlightened 
Government,  Colonel  Jacob  has  been  able  to  form 
many  artificial  lakes  for  the  storage  of  the  rain  water, 
and  I know  that  the  land  which  has  been  irrigated 
from  them  has  yielded  a very  large  increase  of 
revenue ; and  that  that  able  engineer  has  had  the 
pleasure  of  seeing  many  valuable  lives  preserved  by 
the  water  which  has  been  made  available  by  his  skill, 
during  times  of  scanty  rainfall.  The  inhabitants  of 
Rajputana  have  always  been  fully  alive  to  the  neces- 
sity of  storing  water,  hence  there  are  many  fine  lakes  in 
the  country  which  have  been  formed,  chiefly  as  famine 
works,  by  constructing  huge  embaukments  across 
streams,  at  suitable  points  in  the  hills.  The  one 
thing  on  which  both  nobles  and  ryots  in  Rajputana 
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seem  to  be  agreed  is  the  determination  to  get  all 
they  can  out  of  the  soil ; and  they  are  ready  to  adopt 
any  improvements,  provided  it  does  not  involve  too 
great  change,  and  they  can  thoroughly  understand 
it.  Dr.  Voelcker’s  remarks  on  the  treatment  of 
cattle  are  most  instructive.  Sometime  ago  I placed 
copies  of  a popular  manual  on  cattle  diseases,  which 
was  drawn  up  by  the  Indian  Government  of  Revenue 
and  Agriculture,  in  all  the  dispensaries  under  my 
care,  and  instructed  the  hospital  assistants  to  read 
them  to  the  ryots,  and  to  help  them  whenever 
possible.  The  results  have  been  most  gratifying,  as 
I have  been  frequently  informed  that  valuable  animals 
have  been  saved  by  the  timely  advice  received.  In 
such  ways  different  departments  can  assist  each  other, 
and  all  can  see  that  they  are  working  for  the  common 
good. 

Mr.  H.  C.  Hill  (Conservator  of  Forests  in 
India)  writes  : — Dr.  Voelcker  has  very  correctly  said 
that  the  Forest  Department  in  the  early  days  had  no 
agricultural  object  in  view.  Its  objects  were,  and 
still  are,  mainly  sylvicultural ; at  the  same  time  it 
must  be  admitted  that  for  many  years  in  certain 
places,  and  in  Ajmere,  Merwarra  particularly,  the 
entire  strength  of  the  Forest  Department  has  been 
devoted  to  the  production  of  grass  and  fuel  on  the 
borders  of  cultivation.  Dr.  Voelcker  now  recom- 
mends that  forests,  under  the  name  of  fuel  reserves  or 
village  forests,  should  be  more  generally  created  and 
preserved  near  to  cultivated  lands,  in  short,  that  what 
has  been  done  in  Ajmere  should  be  extended  to  other 
provinces.  The  only  difficulty  in  giving  effect  to 
Dr.  Voelcker’s  proposals  lies  in  the  fact  that  such 
lands  as  would  answer  the  purpose  are  no  longer  at 
the  disposal  of  Government,  and  must  be  bought  or 
acquired  in  a costly  manner.  In  Ajmere  the  fertile 
plain  is  intersected  with  a network  of  bare,  rocky 
hills,  totally  unfitted  for  cultivation,  and  admirably 
adapted  for  the  production  of  grass  and  firewood.  It 
was  an  easy  matter  to  take  up  and  preserve  these,  but 
the  rich  plains  of  the  North-West  Provinces,  for 
instance,  have  no  such  sterile,  well-defined  uplands, 
and  the  usar  lands  are  so  interspersed  with  cultiva- 
tion that  they  could  not  be  separately  demarcated  and 
controlled,  and  the  reservation  of  compact  areas 
would  necessitate  the  inclusion  of  some  cultivable 
land  of  high  value.  The  question  at  once  arises, 
Is  the  State  justified  in  expending  large  sums 
for  the  indirect  benefits  Dr.  Voelcker  sets  forth, 
viz.,  in  order  to  guard  against  the  deteriora- 
tion of  the  soil,  and  in  order  to  maintain  the  Land 
Revenue  ? Admitting  that  experts  correctly  foretell 
a steady  deterioration  of  soil  and  a falling  off  in 
revenue,  the  evidence  of  past  years  at  least  demon- 
strates that  the  process  is  extremely  slow,  and  I 
venture  to  think  that  until  the  agriculturist  has  been 
taught  to  feel  that  wood  is  a need,  and  that  in  pay- 
ing for  firewood  and  using  cow-dung  as  manure  for 
his  fields  he  is  making  a good  investment,  there  is 
but  little  prospect  of  land  being  acquired  and  set 


apart  to  supply  that  need.  When  once  the  cultivator 
demands  wood,  there  will  be  no  difficulty  in  elaborat- 
ing financially  sound  plans  for  its  production,  when- 
ever water  is  sufficient.  It  is,  we  all  know,  quite 
impossible  to  grow  wood  without  water,  from  some 
source  or  other.  I do  not  anticipate  that  the 
management  of  such  forest  tracts  as  Dr.  Voelcker 
contemplates  would  entail  any  expensive  manage- 
ment, or  that  the  scheme  would  collapse  from  the 
costliness  of  forest  experts  referred  to  by  Sir  Steuart 
Bayley.  There  is  one  other  point  to  which  I should 
like  to  refer.  I think  it  is  not  generally  understood 
that  every  reserve,  every  State  tract,  is  a fuel  reserve, 
in  the  sense  that  it  is  quite  impossible  to  grow  large 
timber,  either  teak,  deodar,  or  sal,  without,  at  the 
same  time,  producing  in  the  branches  and  in  trees  of 
inferior  kinds  a mass  of  firewood,  which  is  many 
times  in  excess  of  the  requirements  of  the  cultivators- 
living  around  the  forests  within  that  radius,  to  which 
so  cheap  a commodity  can  be  carried.  It  is  quite 
possible  that,  on  certain  rocky,  poor  soils,  with 
limited  rainfall,  only  grass  and  scrub,  such  as  would 
meet  agricultural  needs,  can  be  grown ; but  it  is 
equally  certain  that  the  high  forests  on  richer  soils 
meet  the  same  natural  requirements  quite  as  fully, 
while  yielding  the  more  valuable  larger  timber.  In 
conclusion,  I consider  we  are  indebted  to  Dr. 
Voelcker  for  reminding  us  that  the  preservation  of 
forest  areas  nearer  to  cultivation  than,  as  a rule,  they 
exist,  is  to  be  aimed  at ; and  I am  confident  that  bis 
recommendations  will  bear  fruit. 

Mr.  John  Hughes  (Consulting  Analyst  to  the 
Ceylon  Planters’  Association,  79,  Mark-lane,  E.C.), 
writes: — Of  the  several  points  raised  by  Dr.  Voelcker’s 
paper,  perhaps  the  most  important  was  the  much 
debated  practice  of  burning  cow- dung  cakes,  or 
bratties , as  fuel.  This  practice  is  undoubtedly  a waste 
of  valuable  manure  to  a certain  extent,  but  it  has* 
grown  into  a custom  in  the  neighbourhood  of  towns 
from  necessity  and  not  from  choice,  and  is  therefore 
excusable  under  present  circumstances.  Indeed,  if 
the  ashes  of  these  bratties  were  carefully  and  syste- 
matically returned  to  the  land,  the  practice  is  after  all 
not  so  wasteful  as  might  be  supposed.  According  to* 
my  own  analyses  made  some  years  since,  and  referred 
to  in  the  Journal  of  the  Society  of  Arts  for  March 
2 1st,  1890,  one  ton  of  sun  dried  bratties  contained 
the  important  plant  food  constituents  in  the  following 
proportions  : — 


Lime  43  lbs. 

Nitrogen  33  „ 

Potash  14  ,, 

Phosphoric  acid  12  ,, 


102  lbs. 

When  such  a manure  is  burned  as  fuel,  the  nitrogen, 
which  exists  in  the  form  of  organic  matter,  becomes 
converted  into  gaseous  products,  which  are  either 
absorbed  from  the  air  by  growing  crops,  or  brought 
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down  by  the  rain  and  absorbed  by  the  soil  for  future 
plant  food:  Therefore,  this  supposed  loss  of  nitrogen 
does  not  occur  to  the  full  extent  generally  supposed, 
while  the  whole  of  the  mineral  salts,  which  include 
the  lime,  potash,  and  phosphoric  acid,  remain  in  the 
ashes,  and,  under  proper  sanitary  arrangements, 
should  be  carted  out  on  to  the  land.  It  should  be 
remembered  that,  in  round  numbers,  80  per  cent,  of 
the  atmosphere  consists  of  nitrogen  in  a free  form, 
and  that  recent  scientific  research  has  clearly  de- 
monstrated that  leguminous  plants,  such  as  clover, 
peas,  beans,  &c„  have  the  natural  property  of 
absorbing  this  nitrogen  and  yielding  a large  crop  of 
albuminous  fodder,  while  the  soil,  by  reason  of  in- 
creased development  of  root  growth,  is  left  richer, 
and  better  able  to  produce  other  crops.  What 
leguminous  crops,  therefore,  are  specially  able  to  do, 
other  crops  may  be  able  to  do  to  a smaller  extent, 
so  that,  in  a tropical  climate,  nitrogen  may  be  the 
constituent  most  easily  obtained  by  natural  means, 
and  therefore  the  artificial  supply,  in  the  form 
of  manure,,  is  the  less  necessary.  Indeed,  the 
general  custom  of  burning  the  stubble  and  de- 
stroying by  fire  the  nitrogenous  organic  matter 
contained  in  the  straw,  clearly  indicates  that,  in  India 
at  least,  the  soils  are  not  specially  in  need  of  nitrogen. 
In  our  more  temperate  climate  such  a practice  would 
be  regarded  as  unnecessary  and  wasteful,  though  at 
times,  and  on  certain  soils  which  have  accumulated 
too  much  humus  and  are  also  somewhat  stiff,  it  is 
usual  to  pare  and  burn  the  turf;  and  the  late  dis- 
tinguished chemist,  Dr.  Augustus  Voelcker  (the 
father  of  the  lecturer),  specially  commended  it  as  a 
sound  agricultural  operation,  pointing  out  that  inert 
vegetable  matter  was  converted  by  paring  and  burn- 
ing into  highly  effective  plant  food.  Further,  that 
the  beneficial  effects  of  a fair  quantity  of  vegetable 
ashes  upon  root  crops,  on  certain  soils,  are  more 
striking  than  the  effects  produced  by  guano  super- 
phosphate and  other  artificial  manures.  In  conclu- 
sion, it  may  be  pointed  out  that  India  has  produced 
crops  of  corn,  rice,  and  grain  for  centuries  with 
apparently  but  little  loss  of  permanent  fertility  in  the 
soil,  and  the  fact  that  some  40,000  to  50,000  tons  of 
boxes  are  now  being  exported  annually  to  Europe, 
certainly  suggests  the  idea  to  practical  men  that  there 
cannot  be  any  great  demand  in  India  for  one  of  the 
best  and  most  lasting  fertilizers. 

Mr.  H.  J.  Elwes,  writes  : — After  so  many  men  of 
great  official  eminence  and  life-long  Indian  experi- 
ence have  spoken,  there  is  not  much  left  to  be  said  by 
one  like  myself,  whose  knowledge  of  the  country, 
through  spread  over  twenty-two  years,  has  never 
been  continuous.  I must,  however,  remark  on  one 
point  which  Dr.  Voelcker  has  not  mentioned,  and 
that  is  the  little  interest  which  seems  to  be  taken  in 
agriculture  by  Government  officials  generally,  and 
native  gentlemen  and  landowners.  Instead  of  being, 
as  in  England,  an  occupation  in  which  the  Royal 
family,  landowners,  and  men  of  rank  take  a lively  per- 


sonal interest,  it  is  in  India  an  occupation  for  humble 
ryots,  and  in  consequence  it  is  more  or  less  neglected 
and  despised.  Of  the  numerous  Indian  students  who 
come  to  the  Royal  Agricultural  College,  I have 
only  known  one  who  came  on  his  own  account  to 
learn  what  ought  to  be  a necessary  branch  of  educa- 
tion for  men  whose  living  is  derived  from  agricultural 
rents,  as  I also  think  it  should  be  for  Indian  civilians 
generally.  The  remainder  were  merely  qualifying 
themselves  for  official  positions.  As  long  as  agri- 
culture was  looked  down  on  in  this  way  in  Europe, 
it  remained  in  a primitive  state,  and  nothing  will 
tend  so  much  to  its  improvement  in  India  as  the 
example  which  might  be  set  by  native  gentlemen 
improving  their  own  estates  and  the  position  of  their 
own  tenants.  I most  fully  concur  with  what  Sir  S. 
Bayley  said  as  to  the  great  number  of  ill-bred  and  half- 
starved  cattle  which  infest  Bengal  and  Assam,  and 
which  are  often  unable,  from  weakness,  to  do  any 
work.  Half,  or  one-third  the  number,  if  better 
fed  and  looked  after,  would  be  of  greater  value  ; 
but  the  climate  and  soil  of  Eastern  Bengal  is  very 
unsuitable  to  the  development  of  either  a fine  race  of 
cattle  or  men,  and  the  Bengali  is  usually  the  worst 
beast  master  of  any  race  I have  seen  in  Europe,  Asia, 
or  America.  I cannot  at  all  agree  with  Dr.  Voelcker 
as  to  silage  being  unsuited  to  the  country.  On  the 
contrary,  I believe  the  system,  when  thoroughly 
understood,  would  afford  a constant  supply  of  whole- 
some food  to  cattle,  which  are  now  systematically 
starved  in  the  dry  season ; and  the  coarse  nature  of 
most  native  grasses  seems  to  make  them  much  better 
adapted  to  silage  than  to  hay.  But  it  requires  very 
long  practical  experience  to  make  good  silage,  and 
to  know  how  to  use  it  to  the  best  advantage.  After 
twelve  years  of  personal  attention  to  the  art  in 
England,  I am  only  now  beginning  to  think  I know 
something  about  it.  And  yet  the  system  has  been 
often  condemned  on  account  of  the  failure  of  persons 
whose  only  knowledge  was  gathered  from  books  or 
chemical  experiments.  In  Indian  agriculture,  as  in 
English,  practice  must  come  before  science ; and 
what  Dr.  Watt  has  told  us  to-day,  does  not  in  the 
least  surprise  me,  after  seeing,  in  many  parts  of 
India,  the  most  foolish  and  unpractical  attempts 
made  to  carry  out  European  agricultural  practices 
by  persons  who,  however  able  in  other  ways,  had 
no  practical  knowledge  of  agriculture.  School- 
masters will  never  be  able  to  teach  agriculture, 
or  to  get  farmers  to  listen  to  their  advice, 
either  in  England  or  India,  unless  they  have  a 
personal  practical  acquaintance  with  the  numerous 
difficulties,  which  so  often  make  it  impossible  to 
carry  out  scientific  agricultural  principles  in  a profit- 
able manner.  The  best  farmer  is  not  the  man  who 
produces  the  largest  result,  but  the  one  who  shows 
the  best  balance  of  profit.  With  regard  to  green 
manuring,  as  a cheap  means  of  supplying  nitrogen,  I 
think  Prof.  Wallace  is  rather  too  sanguine,  and  would 
much  prefer,  where  clover  or  other  leguminous  crops 
can  be  grown  in  India  to  turn  them  into  good  cattle 
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food,  and  thus  supply  manure.  Perhaps  the  most 
difficult  of  all  the  questions  which  have  been  raised  is 
the  supply  of  fuel  and  grazing,  and  this  is  essentially 
one  which  can  best  be  dealt  with  on  large  hereditary 
estates,  where  the  owner  not  only  knows  but  cares 
for  the  wants  of  the  people,  and  the  system  of  man- 
agement is  continuous.  No  forest  department,  how- 
ever large  or  however  able,  can  deal  with  such  a 
question  as  this ; but  resident  landowners  can,  and 
would  do  it,  if  it  was  fashionable  and  profitable  to 
plant  trees  as  in  Europe. 

Mr.  W.  Sowerby  writes : — There  are  a few  points 
upon  which  more  information  might  have  been  given. 
There  is,  for  example,  nothing  whatever  said  about 
the  possibility  of  obtaining  in  India  mineral  manures, 
such  as  lime,  phosphates,  nitrates,  &c.  Every 
country  in  the  world  has  been  ransacked  to  obtain 
these  valuable  fertilizers,  but  nothing  whatever  has 
ever  been  done  in  India  to  find  such  useful  minerals. 
The  evil  effects  of  denuding  forests  not  only  in  India, 
but  in  every  other  country,  and  the  beneficial  effects 
of  conserving  them,  goes  without  saying  ; but  whether 
the  growth  of  wood  for  fuel  to  prevent  the  natives 
from  burning  cattle  manures  can  be  effectively  carried 
out  is  a difficult  question  ; for  the  carriage  of  such 
wood  fuel  to  any  great  distance,  unless  by  cheap 
water  carriage,  would  make  the  fuel  more  costly  than 
it  was  worth.  There  are  no  doubt  in  India  many 
undeveloped  coal  fields  which  should  afford  great 
supplies  of  fuel. 

General  Michael  writes : — Sir  Steuart  Bayley,  in 
his  speech,  questioned  the  practicability  of  the 
Government  being  able  to  acquire  land  readily  for 
village  fuel  reserves.  I don’t  know  how  this  may  be 
in  Bengal,  but  in  Madras  there  would,  I believe,  be 
little  difficulty.  Lord  Reay,  who  sat  next  to  me  at 
the  meeting,  told  me  that  he  thought  there  would  be 
no  difficulty  in  many  parts  of  Bombay. 


Miscellaneous. 

— - 

MOSCOW  CONGRESSES. 

The  Societe  Imperiale  d'Histoire  Naturelle 
d'A  nthropologie  et  d'  Ethnographic  is  making 
arrangements  for  the  holding  of  two  International 
Congresses,  one  of  Prehistoric  Anthropology  and 
Archaeology,  and  one  of  Zoology,  at  Moscow,  in 
August  next.  The  following  letter  to  the  Secretary 
of  State  for  Foreign  Affairs,  from  the  Russian 
Ambassador  in  London,  has  been  received  from  the 
Foreign-office,  through  the  Science  and  Art  Depart- 
ment : — 

Londres,  le  18/30  Mars,  1892* 

Monsieur  le  Marquis, — 

Le  Ministere  de  l’Instruction  Publique  vient 
de  m’informer  que  la  Societe  Imperiale  d’Histoire 


Naturelle,  d’ Anthropologie  et  d’Ethnographie  se 
proposait  d’organiser  dans  le  courant  de  l’ete  pro- 
chain deux  Congres  Internationaux,  d’ Anthropologie 
Prehistorique  et  d’Archeologie,  et  de  Zoologie,  dont 
le  premier  doit  sieger  a partir  du  1/13  au  8/20  Aout, 
et  le  second,  du  10/22  au  18/30  Aout. 

Le  Gouvernement  Imperial  etant  tres  desireux  de 
s’assurer  la  participation  des  savants  Anglais  a ces 
reunions  scientifiques,  a charge  l’Ambassade  de 
recueillir  les  souscriptions  et  de  delivrerles  rectus,  dans 
le  but  de  faciliter  a ceux  d’entr’eux  qui  voudraient  se 
rendre  a Moscow,  le  versement  de  la  cotisation,  dont 
le  montant  est  de  20  frcs.  pour  l’un  des  congres  et  de 
30  frcs.  pour  les  deux. 

En  portant  cette  invitation  a la  connaissance  de 
votre  Excellence,  avec  la  priere  de  lui  donner  la 
publicite  qu'elle  jugera  convenable,  je  crois  devoir 
ajouter  que  le  Consul  General  de  Russie  a Londres 
a,  de  son  cote,  pris  des  mesures  pour  en  informer 
directement  les  socidtes  suivantes : — 

1.  British  Association  for  the  Advancement  of 
Science. 

2.  Society  of  Biblical  Archaeology. 

3.  The  Anthropological  Institute  of  Great  Britain 
and  Ireland. 

4.  British  Archaeological  Association, 

5.  The  Archaeological  Society. 

6.  The  Royal  Society. 

7.  The  Zoological  Society. 

J’ai  l’honneur  d’etre,  avec  la  plus  haute  considera- 
tion, Monsieur  le  Marquis,  de  votre  Excellence  le 
tres  humble  et  tres  obeissant  serviteur. 

(Signed)  Staal. 

A.  S.  E.  M.  le  Marquis  de  Salisbury,  K.G. 


BOOK  TRADES'  EXHIBITION  IN 
AMSTERDAM. 

Information  has  been  received  from  the  Foreign 
Office,  through  the  Science  and  Art  Department, 
that  an  International  Book  Trades’  Exhibition  will 
be  held  in  the  Palais  de  l’Industrie  at  Amsterdam,  in 
July  and  August,  1892.  The  Exhibition  is  arranged 
by  the  Librairie  Neerlandaise,  which  thus  celebrates 
the  seventy-fifth  year  of  its  existence.  The  heads  of 
classification  are  as  follows Group  A.  Books  of 
the  present  time  in  all  forms,  music,  journals,  and 
maps ; B.  Printing,  type  founding,  inks,  wood- 
cutting, &c. ; C.  Copper  and  steel  engraving,  etch- 
ing; D.  Lithography;  E.  Reproduction  processes  by 
means  of  photography;  F.  Binding,  leather  and  other 
materials;  G.  Paper;  H.  Account  books,  almanacs, 
letter  paper,  pens,  pencils,  Sec.  ; I.  Libraries, 
shelving,  book  plates,  &c. ; K.  Retrospective  ex- 
hibition. 


The  Telegraphic  Address  of  the  Society  of  Arls} 
and  of  the  Royal  Commission  for  the  Chicago 
Exhibition , is  “ Praxiteles , London .” 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi,  London,  IV. C. 


Chicago  Exhibition,  1893. 
♦ 

The  Royal  Commission  are  now  able  to 
announce  that,  her  Majesty’s  Government 
having  increased  the  grant  placed  at  their 
disposal  for  the  purposes  of  the  British  Sec- 
tion, from  £2$, 000  to  £60,000,  they  can  dis- 
pense with  any  charges  for  space  at  the  Exhi- 
bition, and  will  return  to  the  intending  ex- 
hibitors the  amounts  already  paid  on  that 
account. 

The  available  space  in  the  General  Manu- 
factures Building  is  now  almost  entirely  filled. 
Exhibitors  in  this  department  should  therefore 
lose  no  time  in  applying. 

In  the  Agricultural  Building,  and  in  the 
Machinery  Building,  space  is  still  available. 

All  applications  must  be  made  upon  forms 
to  be  obtained  from  the  Secretary  of  the  Com- 
mission at  their  offices,  Society  of  Arts,  John- 
street,  Adelphi,  London,  W.C.  They  must 
be  sent  in,  properly  filled  up,  and  addressed 
to  the  Secretary,  as  above. 


FISHERIES  DEPARTMENT 
The  following  communication  has  been 
received  from  Mr.  J.  W.  Collins,  Chief  of  the 
Fisheries  Department  of  the  Exhibition  : — 

Sir  Henry  Trueman  Wood,  Secretary  Royal  Com- 
mission, Chicago  Exposition . 

Dear  Six, — I have  the  honour  to  enclose  here- 
with, for  your  information,  copy  of  circular  letter 
that  I have  recently  forwarded  to  various  people 
throughout  Great  Britain,  who  are  interested  in  the 
fisheries,  with  the  hope  of  securing  their  co-operation 
and  interest  in  making  a thorough  display  of  the 
British  fisheries  at  the  World’s  Columbian  Exposi- 
tion. 

Yours  very  truly, 

J.  W.  Collins, 

Chief,  Department  of  Fish  and  Fisheries. 
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I have  the  honour  to  respectfully  represent  to  you, 
that,  in  accordance  with  the  official  classification  of 
the  World’s  Columbian  Exposition,  there  has  been 
created  a “ Department  of  Fish  and  Fisheries,”  and 
that  there  will  be  erected  a group  of  buildings 
especially  constructed  for  the  accommodation  of 
exhibits  of  fish,  fisheries,  and  fish  culture. 

It  is  my  present  purpose  in  writing  chiefly  to  show 
what  has  already  been  accomplished,  and  to  state 
certain  facts  that,  perhaps,  have  not  been  previously 
brought  to  your  notice,  or  fully  elucidated. 

r.  The  fisheries  buildings  are  practically  completed. 
They  will  fully  meet  the  requirements  for  which  they 
have  been  erected.  It  is  conceded  on  all  sides  that 
they  are  not  only  wonderfully  beautiful  and  har- 
monious in  arrangement,  from  an  architectural  stand- 
point, but  that  they  are  peculiarly  well  adapted  to 
the  needs  of  a fisheries  exposition.  It  is,  therefore, 
easy  to  arrange  the  exhibits  in  separate  buildings 
under  general  groups — aquaria,  commercial  fisheries 
and  fish  culture,  and  angling. 

2.  Space  will  be  awarded,  free  of  cost,  to  appli- 
cants who  desire  to  exhibit. 

3.  As  is  usual  at  expositions,  awards  will  be  made 
by  competent  juries. 

4.  The  management  are  in  negotiation  with  the 
transportation  agencies  as  to  rates,  and  the  most 
favourable  terms  are  expected ; already  important 
concessions  have  been  made,  and  every  facility  will 
be  accorded  displays  sent  from  foreign  countries. 

5.  The  Columbian  Exposition  offers  to  exhibitors 
exceptional  opportunities  for  bringing  prominently 
to  the  notice  of  the  world  the  business  in  which  they 
are  engaged. 

6.  Material  intended  only  for  exhibition  will  not 
be  subject  to  customs  duties,  like  ordinary  imports. 

It  is  believed  that  a large  and  instructive  exhibit, 
such  as  will  be  brought  together  at  the  Columbian 
Exposition,  will  not  only  promote  trade  interests, 
but  will  aid  materially  in  securing  recognition  for  the 
fisheries,  and  tend  to  enhance  their  prosperity  and 
development. 

Reservation  of  space  in  this  Department  has  been 
tentatively  made  for  the  instalment  of  exhibits  from 
your  country,  and  it  is  expected  that  the  British  fish- 
ing interests  will  see  the  advantage  of  sending  collec- 
tions that  will  fairly  illustrate  their  trade. 

Blank  forms  of  application  for  space  and  other  data 
of  interest  to  intending  exhibitors  can  be  secured  by- 
addressing  the  Secretary  of  the  Royal  Commission 
appointed  from  your  country,  Sir  Henry  T.  Wood, 
Society  of  Arts,  John-street,  Adelphi,  London. 

In  conclusion,  it  is  proper  to  state  that  the  regu- 
lations of  the  Exposition  require  that  all  foreign 
Commissioners  shall  report,  not  later  than  November 
1st  1892,  the  amount  of  space  necessary  to  accom- 
modate exhibits  from  their  respective  countries.  It 
is  therefore  needless  to  say  that  this  matter  should 
receive  the  prompt  attention  of  intending  exhibitors, 
in  order  that  they  might  not  be  deprived  of  any 
advantage. 
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APPLIED  APT  SECTION. 

Tuesday,  April  12th,  1892;  Lord  Masham 
in  the  chair.  s 

The  paper  read  was — 

ENGLISH  BROCADES  AND  FIGURED 
SILKS 

By  C.  Purdon  Clarke,  C.I.E. 

The  subject  of  my  paper  being  restricted  to 
those  varieties  of  woven  silk  known  as  damask, 
brocade,  and  brocatelle,  it  is  unnecessary  for 
me  to  instance  the  many  proofs  of  the  great 
antiquity  of  silk  culture,  and  of  the  manufac- 
ture of  plain  woven  silk  fabrics.  We  can  con- 
cede the  claim  to  its  origin  to  China,  where,  it  is 
related,  twenty-six  centuries  before  Christ,  the 
rearing  of  the  silkworm  was  the  pastime  of  roy- 
alty; and  the  Empress  Cse-ling-she  is  credited 
with  the  invention  of  the  first  loom.  Whether 
that  loom  was  for  plain  weaving,  or  capable  of 
producing  figured  stuffs,  we  are  not  informed  ; 
butit  isprobablethat  i,oooorperhaps2,oooyears 
elapsed  before  the  draw-loom  developed  suffici- 
ently to  produce  the  ancient  examples  recently 
found  in  Egypt.  It  is  true  that  early  writers 
describe  woven  stuffs,  rich  in  pattern,  like  that 
which  Homer  gives  to  Ulysses,  where  a decora- 
tive hunting  subject,  interwoven  with  a gold 
ground,  presents  to  the  mind’s  eye  a garment 
not  unlike  a shikargah , or  hunting  ground 
pattern  of  Benares  or  Ahmedabad  ; yet  the 
weight  of  probability  is  in  favour  of  such  fabrics 
having  been  figured  either  by  hand  embroidery, 
or  woven  in  a tapestry  loom,  between  which  and 
the  simplest  form  of  figure  weaving  loom  there 
s a gulf  which  must  have  taken  many  centuries 
to  bridge. 

The  difference  between  these  two  methods 
of  weaving  is  great,  and  yet  so  little  known, 
even  to  many  whose  connection  with  the  arts 
leads  them  to  continually  mention,  and  often 
to  confuse,  the  two  under  one  name,  that  a 
short  description  of  both  these  processes  is 
necessary. 

In  true  weaving,  whether  of  silk  or  other 
fabrics,  the  loom  is  a framework  carrying  the 
warp  or  threads  which  run  the  long  way  of  the 
stuff,  and  the  whole  process  of  weaving  con- 
sists in  working  a transverse  thread — the  weft 
or  shute — which,  passing  alternately  over  and 
under  the  threads  of  the  warp,  forms  the 
structure  of  the  fabric.  It  is  probable  that,  in 


the  first  looms,  the  needle  was  employed  to 
carry  the  thread  for  this  purpose,  and  this 
need/e,  working  laboriously  in  and  out  each 
warp  thread,  produced  a coarse  fabric  at  a slow 
rate,  and  of  very  uneven  texture.  Then  came 
the  invention  of  the  heddle  harness  and  reed,  in 
which,  by  pulling  a string  or  pressing  a lever 
with  the  foot,  alternate  sets  of  warp  threads 
were  raised  or  depressed,  and  the  needle, 
becoming  a shuttle,  shot  the  whole  width  of 
the  stuff  at  one  operation  in  less  time  than  it 
took  before  to  turn  round  a single  warp  thread. 
The  earlier  process  had  been  as  simple  as 
basket-making  or,  at  the  utmost,  the  pla?t  of  a 
straw  mat ; but  now  the  true  loom  was  started, 
and  soon,  by  increasing  the  number  of  heddles, 
and  changing  the  sequence  of  the  alternation 
of  warps,  diagonal,  chevron,  and  diaper  pat- 
terns were  formed,  and,  gradually,  more  com- 
plicated figures  produced. 

The  tapestry-loom  is  the  primitive  form  of  the 
machine,  and,  as  it  was  3,000  years  since,  so  i«t 
is  to-day,  whether  working  at  the  Gobelins  or 
in  Asia  Minor  and  Persia — where  the  kehlim 
carpet  and  curtain  is  the  product  of  the  sar»e 
loom,  and  made  in  the  same  manner.  In  this 
we  have  the  frame  and  warp  threads,  but  there 
is  no  through  weft,  excepting  where  a single 
stripe  of  pattern  crosses  the  whole  width  of  the 
stuff.  The  process  of  manufacture  is  very 
simple,  the  pattern  being  produced  by  inter- 
weaving by  hand,  the  various  coloured  threads 
in  a manner  similar  to  the  making  of  a basket, 
and  as  the  needle  carrying  each  colour,  after 
travelling  its  width  has  to  return  along  a 
parallel  path  wherever  a difference  of  colours^ 
occurs  in  a straight  line  in  the  direction  of  the 
warp,  there  is  no  connection  between  it  and  the 
next  colour,  leaving  open  slits  in  the  stuff 
in  wall  tapestries  — where  such  lines,  in 
architectural  subjects,  are  of  frequent  occur- 
rence—an  amount  of  sewing  has  to  be  per- 
formed to  hide  this  defect  in  the  weaving.  For 
this  reason  the  kehlims  of  Syria  and  the- 
dhurris  of  India  have  no  lines  in  the  direction, 
of  the  warp,  but  form  patterns  in  zig-zag. 

The  hand-made  carpet  looms  of  the  East,, 
and  the  shawl  looms  of  Cashmere,  are  half-way 
between  the  tapestry  and  the  figure-weaving 
loom.  Like  the  tapestry,  the  pattern  is  worked- 
in  and  out  by  hand  ; but  they  are  true  looms  in. 
having  heddles  to  separate  the  warp-threads^ 
and  shuttles  to  throw  a weft-thread,  which  inj 
this  case — hidden  beneath  the  pattern  — serves; 
to  bind  the  fabric  together. 

We  can  only  conjecture  respecting  the  class 
of  woven  fabrics  described  in  the  Odyssey  and 
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the  Iliad,  but  we  can  now  speak  with  positive 
certainty  of  the  looms  as  far  back  as  the  second 
century,  owing  to  a valuable  find  of  early  stuffs 
at  Akhmim,  in  Egypt — from  which  a large 
and  valuable  collection  can  be  seen  in  the 
South  Kensington  Museum.  Here  we  have 
weaving  in  a state  of  perfection  which  has  been 
little  improved  upon  in  our  days,  and  each  type 
of  loom  work  is  well  represented  in  this  col- 
lection. Amongst  these  fabrics  are  some 
which  are  the  earliest  examples  of  brocade 
weaving  yet  found,  representing  the  period  com- 
mencing with  the  Ptolemaic  dynasty,  and  end- 
ing only  after  the  Saracen  conquest  of  Egypt. 

Then,  in  our  own  England,  the  dresses 
which,  at  the  beginning  of  this  century,  were 
found  enveloping  the  body  of  St.  Cuthbert,  at 
Durham,  add  a 10th  century  link  to  our  chain 
of  examples.  These  stuffs  were  probably  the 
work  of  Saracen  settlers  in  Sicily.  An  exami- 
nation of  this  series  of  brocades  shows  that, 
even  at  this  early  period,  a whole  system  of 
mechanical  weaving  was  practised  ; and  it  is 
this  that  should  be  clearly  understood,  and 
not  in  any  way  confounded  with  the  weaving 
of  tapestry  work. 

In  the  early  figure  looms,  only  geometrical 
figures  with  small  repeats  were  worked,  but, 
as  the  patterns  grew  fuller  in  design,  the  system 
of  heddles  and  harness  a series  of  strings  and 
levers,  had  so  complicated  the  loom,  that  it 
became  impossible  for  the  weaver  to  remember 
the  right  sequence  of  changes  in  shuttle  and 
lever,  and  then  an  elaborate  system  for  the 
transfer  of  a drawn  pattern  to  a pedal  and 
shuttle  notation  became  necessary  ; and  the 
weaver  merely  performed  mechanical  duties, 
whilst  the  actual  artistic  work  was  done  by 
the  mounter  of  the  loom,  before  a single  throw 
of  the  shuttle  was  made. 

An  example  of  the  weavers’  notation  is  here  , 
to-night,  and  it  is  absolutely  certain  that  a 
similar  system  was  used  in  a piece  of 
Damascus  brocade,  found  at  Akhmim,  from  a 
trifling  error  in  each  repeat,  which  could  only 
be  due  to  an  error  in  the  notation. 

Having  traced  the  figure  - weaving  loom 
back  at  least  to  the  second  century,  I must 
now  speak  of  its  introduction  into  England, 
and  about  this  can  only  say  that  the  date  is 
still  very  uncertain.  It  is  not  an  industry 
suited  to  small  production,  and  by  no  means 
a village  craft,  capable  of  being  carried  on  by 
single  artisans  in  their  own  homes.  At  the 
present  time  as  much  as  several  hundred 
pounds— after  three  or  four  months’  work  of 
men  in  several  branches  of  trade — is  required 


before  a silk  hand-loom  can  be  set  in  working 
order,  to  produce  some  of  the  brocades  exhibited 
here  to-night,  even  in  one  of  the  humble  dwell- 
ings of  a Spitalfield  weaver,  who  is  the  owner  of 
the  loom-frame  only,  and  not  of  the  jacquard 
or  mounting;  and  in  India,  to  this  day,  the 
people  who  set  up  a loom  for  the  weaver  of 
kincob  take  45  per  cent,  of  the  gross  selling 
price  of  the  material  for  their  labour.  The 
system  by  which  such  a costly  trade  could  be 
carried  on  by  artisans  in  their  own  homes  is, 
as  I have  already  stated,  by  the  means  of 
capitalists,  who,  in  old  times,  were  often  the 
retailers. 

As  purely  an  article  of  luxury,  a knowledge  of 
the  fashion  of  the  period  is  all  important  in 
commanding  a sale  for  the  production,  and  as 
no  weaver  could  undertake  the  risk  of  weaving 
a design  unless  sure  of  a sale,  the  capitalist  be- 
came the  actual  manufacturer,  and  the  weaver 
little  more  than  a part  of  the  mechanism  of  the 
loom  and,  paid  by  the  piece,  was  well  rewarded 
when  he  joined  industry  to  dexterity.  Ic  was 
only  at  the  commencement  of  direct  European 
trade  with  the  Indies,  and  the  introduction  of 
silk  culture  to  Italy  and  France,  that  the 
lowered  price  of  the  raw  material  enabled  it 
to  be  imported  in  sufficient  quantity,  and  then 
silk-weaving  became  a leading  industry  in 
France,  and  was  afterwards  introduced  into 
England,  but  was  only  established  as  an  im- 
portant manufacture  in  this  country  upon 
the  immigration  of  the  Flemish  weavers  in  the 
1 6th  century.  It  was  at  this  time  that  we  begin 
to  find  considerable  records  of  figure  loom 
weaving,  amongst  which  is  the  grant  of  a 
Charter  by  Queen  Elizabeth,  in  1564,  to  the 
Dutch  and  Wallon  settlers  in  Norwich. 

Three  hundred  families  of  these  refugees  were 
settled  there  by  the  Duke  of  Norfolk,  and,  with 
other  trades,  they  introduced  damask,  flowered 
and  striped  silk  weaving.  A hundred  years 
later,  the  revocation  of  the  Edict  of  Nantes 
strengthened  our  silk  trade  by  the  expatriation 
of  a large  number  of  French  weavers,  and  to 
these  is  attributed  the  foundation  of  the  silk 
industry  of  Spitalfields.  The  Flemish  and 
Huguenot  weavers  formed  settlements  in 
various  parts  of  the  country,  and  besides 
London,  Kent,  Essex,  and  Norfolk  became 
seats  of  manufacture,  whilst  others  in  fewer 
numbers,  migrated  north  and  west.  Several 
of  these  remain  unchanged,  and  Spitalfields 
still  takes  the  first  place  in  the  country  for 
hand  - loom  work,  whilst  the  figure  - looms 
of  Canterbury  and  Norwich  have  ceased  to 
work,  the  latter  having,  early  in  the  century'* 
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rivalled  and  even  excelled  the  shawl  weaving 
of  Cashmere.  The  figured  ribbon  manufacture 
at  Coventry  has  survived  many  vicissitudes, 
whilst  Macclesfield,  starting  with  a lighter 
class  of  fabrics,  is  becoming  a centre  which 
will  eventually  furnish  dress  and  furniture  silks 
equalling  those  of  the  southern  factories.  Nor 
ought  I to  forget  to  mention  the  hand-looms 
at  Leek,  the  power-looms  of  Halifax,  Patri- 
croft,  near  Machester,  Glasgow,  and  other 
rising  places  in  the  north — the  great  mechani- 
cal country  — where  the  future  of  silk  will 
probably  be  secured.  The  looms  used  by  the 
early  weavers  remained  unchanged  until  the 
beginning  of  the  present  century,  when  an  in- 
genious Frenchman  sent  to  a Workmen’s  Ex- 
hibition, at  Paris,  a machine  for  simplifying 
net  and  ribbon  weaving.  Through  the  advice 
of  General  Carnot,  the  grandfather  of  the 
present  President  of  the  French  Republic, 
Napoleon  I.  instructed  this  workman  to  at- 
tempt the  application  of  his  invention  to  the 
draw-loom,  which  had  been  already  improved 
by  Vaucanson  fifty  years  earlier.  The  great 
mechanical  genius  of  Jacquard  was  equal  to 
the  task,  and  the  overgrown  complication  of 
the  draw-loom  and  its  attendant  boys  became 
simplified,  and  by  adapting  the  fly-shuttle — 
which  had  been  used  in  England  fifty  years 
earlier — labour  in  producing  wide  stuffs  was 
reduced  to  a minimum.  By  Jacquard’s  system 
the  machine  automatically  read  the  pattern 
notation,  instead  of  having  it  read  by  the  draw- 
boys,  and  so  perfect  is  this  loom  that,  although 
power  looms  will  produce  the  bulk  of  brocade 
and  damask  in  the  future,  the  hand-worked 
Jacquard  loom,  in  its  present  form,  will  pro- 
bably always  remain  as  the  handiest  for  the 
higher  class  work. 

This  manufacture,  so  wide-spread  for  a time, 
did  well,  and  until  the  treaty  of  i860  opened 
the  market  to  the  competition  of  foreign  pro- 
ducers, a large  population  was  comfortably 
maintained  by  the  practice  of  this  beautiful 
art.  In  1825,  London  possessed  over  24,000 
looms,  employing  60,000  hands  ; but  after  a 
few  years  of  free  trading,  the  number  of  looms 
dropped  to  1,200,  and  the  weavers  to  4,000.  A 
few  years  before  i860  our  imports  of  foreign 
silks  were  but  ^2,365,415.  In  1889,  they  had 
grown  to  ^11,000,000;  and  it  is  to  secure 
again  to  our  wage-earning  population  a large 
proportion  of  the  enormous  sum  which  annu- 
ally is  thus  sent  abroad,  that  our  best  en- 
deavours are  needed. 

It  would  be  of  great  assistance  to  this  good 
work  if  it  was  possible  to  dispel  the  miscon- 


ceptions and  prejudices  now  retarding  a 
natural  development,  which  may  rival  that  of 
the  great  cotton  manufactures  of  Lancashire 
early  in  the  present  century.  The  first  of  these 
is  that  the  English  silk  is  dearer  than  the 
French,  and  this  is  so  wide-spread  that  even 
our  manufacturers  share  it  with  the  public. 
The  brocades  and  figured  silks  you  see  here  to- 
night cannot  be  made  and  sold  by  either  France 
or  Germany  at  the  price  that  these  are  sold 
for  ; imitations  can,  and  to  explain  this  I must 
refer  to  an  unpleasant  matter,  but  one  which  is 
of  vital  importance,  not  only  to  our  manu- 
facturers, who  lose  the  trade,  but  to  the  buyers 
of  the  foreign  substitute  by  which  our  goods  are 
undersold.  To  render  silk  capable  of  being 
dyed,  certain  operations  of  scouring  and 
washing  have  to  be  gone  through,  and  these 
result  in  a loss  of  weight  of  as  much  as  one- 
fourth ; therefore,  a skein  weighing  16  ozs., 
after  dyeing,  is  returned  to  the  weaver  with 
only  a weight  of  12  ozs.  To  make  up  for 
this  loss,  it  was  the  practice  to  use  certain 
chemical  substances,  which,  actually  com- 
bining with  the  silk,  took  up  the  dye,  and, 
for  a time,  the  weavers  were  content  to  re- 
ceive back  their  skeins  without  much  loss  of 
weight.  Rival  dyers,  however,  soon  competed 
with  each  other  in  increasing  the  weight  and 
substance  of  the  silk  yarn,  and,  by  leaps  and 
bounds,  in  black  silks,  this  increase  went 
on,  till  16  oz.  of  silk  was  returned  by  the 
dyer,  weighing  36  oz.,  then  50,  and, 
eventually,  100  oz.  For  a long  time,  only 
black  silk  would  bear  this  load,  but  the  dis- 
covery of  the  use  of  salts  of  tin  enabled  the 
dyers  to  apply  it  to  other  tints  ; and  the  French, 
who  have  always  shown  great  cleverness  in 
applying  chemistry  to  the  arts,  turned  the  pro- 
cess to  such  profit,  that  they  are  almost  able  to 
dispense  with  the  raw  material.  By  the  adoption 
of  these  and  other  silk  substitutes,  the  foreign 
manufacturers  are  enabled  to  produce  fabrics 
which,  sold  as  silk,  make  our  dress  and  furni- 
ture stuffs  appear  dear  in  comparison  ; but, 
when  we  insist  upon  having  the  same  quality 
in  pure  silk,  fast  dyes,  and  close  weaving,  then 
our  own  productions  beat  the  foreigner’s  in 
price,  and  will,  I trust,  before  long,  in  design 
also. 

Another  prejudice  is,  tnatforbeauty  of  design, 
we  must  always  remain  inferior  to  the  French. 
This  leads  me  to  place  before  you  a problem. 
I have  recently  had  to  compare  French  and 
English  weavers’  pattern-books,  dating  from 
1750  to  the  present  time,  and  I found  periods 
when  there  was  no  difference  in  quality,  and 
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then,  both  running  off,  apparently  in  rivalry, 
in  an  endeavour  to  produce  the  crudest  colour- 
ing and  most  vulgar  designs  the  mind  of  man 
could  imagine.  In  these  the  French,  with  their 
superior  daring,  especially  in  wrong-doing, 
excelled,  and  the  patterns  of  the  time  of  Louis 
Philippe  were  even  worse  than  ours.  With  the 
second  Empire,  however,  they  went  ahead,  and 
although  we  followed  closely,  it  was  but  follow- 
ing, except  where  original  paths  were  struck 
out  by  irrepressible  genius,  and  our  manu-  : 
facturers — or  rather  the  middlemen  who  dictate 
to  them — were  forced  by  public  approval  to 
turn  from  France  and  unwillingly  submit  to  the 
dictum  of  an  English  designer.  Thus  Owen 
Jones,  in  the  “fifties,”  tried  to  free  ornament 
from  the  restraints  imposed  by  the  attempted 
representation  of  natural  objects.  His  work 
was  beautiful,  but  it  was  the  beauty  of  a snow 
crystal — wanting  in  human  interest.  Then  Dr. 
Dresser,  who,  at  first  following  in  the  same  path, 
re-admitted  natural  forms,  and  was  one  of  the 
first  who  showed  British  manufacturers  in  many 
trades  that  the  public  would  accept  and  pay 
good  prices  for  original  English  designing.  But 
the  great  change  came  as  a tidal  wave ; and 
it  would  be  doing  injustice  to  many,  if  I 
attempted  even  to  give  the  leading  names  of 
our  artist  designers  of  the  past  20  years.  Nor 
does  time  permit  me  to  even  sketch  the  strong 
influence  of  Japanese  and  Persian  art,  and  the 
result  of  the  flooding  of  our  markets  with  the 
textile  treasures  of  Turkey,  after  the  war  of 
1887.  All  these  have  helped  to  enlarge  our 
ideas  on  the  beautiful  in  Art,  and  to  free  us 
from  the  forcible  adherence  to  a few  fixed  and 
often  lifeless  styles.  It  is  in  this  path  that  we 
owe  so  much  to  the  the  great  and  beneficial  in- 
fluence of  the  work  of  William  Morris,  in  silk,  as 
well  as  in  many  other  classes  of  applied  decora- 
tive design  ; and  it  will  be  only  when  the  history 
of  this  century  comes  to  be  written,  that  the 
greatness  of  this  work  will  be  more  evident 
and  better  understood  than  it  seems  to  us  at 
present,  especially  when  the  importance  of  the 
social  and  economic  principles  involved  will 
be  acknowledged,  and  an  art,  ennobled 
and  elevated,  will  stand  clear  from  foreign 
styles  of  design  which  often,  at  their  most  pros- 
perous periods,  were  associated  with  vicious 
and  rotten  conditions  of  society,  as  false  as 
their  own  art  principles. 

There  is  another  disability  from  which  the 
trade  suffers,  in  its  competition  with  the  foreign 
producer,  that  is,  the  evasion  of  taxation  by  the 
foreign  goods,  and  this  to  an  extent  which  is  so 
considerable  that,  if  the  Chancellor  of  the 


Exchequer  could  only  devise  means  to  prevent 
what  is  actually  a gross  fraud,  not  only 
would  the  competition  be  weakened,  but  our 
revenue  would  be  strengthened,  probably  to 
the  extent  of  some  millions.  The  Spitalfields 
loom-master  not  only  has  to  bear  the  whole 
brunt  of  imperial  and  municipal  taxation  in 
his  factory  in  the  East-end  of  London,  but 
again  in  his  city  office.  He  has,  in  addition 
to  the  cost  of  an  extensive  establishment,  to 
pay  his  full  taxes,  and  also  the  income 
tax  on  his  profits  in  many  cases  in  such 
a manner  that  although  one  business,  he  is 
practically  paying  taxes  twice  over.  I am  in- 
formed that  business  to  the  extent  of  many 
millions  per  annum  is  carried  on  in  the  City 
of  London,  and  the  leading  commercial 
cities,  by  agents  of  foreign  houses,  who 
pay  diminutive  rents  for  small  offices,  do  all 
their  business  with  samples,  keep  no  books# 
receive  no  payments  in  England,  and  only  pay 
income-tax  on  a fixed  salary.  In  some  cases 
these  people  are  suspected  of  being  partners  of 
a foreign  house ; their  share  of  profits  is  not 
declared,  but  accumulates  in  their  own  country 
until,  after  some  years  of  successful  trading, 
they  return  to  it.  This  not  only  applies  to  the 
silk  trade  but  to  many  others  ; in  fact  there  are 
few  trades  in  the  City  where  these  foreign 
agents  do  not  swarm  and  carry  on  business, 
receiving  the  benefit  of  our  protection  in  all 
parts  of  the  world,  whilst  they  practically  evade 
sharing  in  the  cost  of  the  Empire,  which  falls 
so  heavily  upon  our  own  people. 

Another  misconception  is  that  hand-woven 
silks  must  necessarily  be  so  much  more  expen- 
sive than  those  produced  in  the  power-loom. 
Actually,  in  high-class  work,  the  difference  is 
not  so  great,  as,  in  both,  the  cost  of  the  raw 
material  and  the  setting  of  the  pattern  in  the 
loom  remain  the  same,  and  these,  unfortunately 
for  the  weaver,  are  the  principal  items  in  the 
value  of  a yard  of  silk.  With  respect  to  the 
power-loom,  the  work  produced  by  it  differs  very 
little  from  hand  work,  as  each  loom  is  attended 
by  an  experienced  weaver,  who,  whilst  giving 
the  same  watchful  attention,  is  saved  the  heavy 
labour  with  the  foot-pedal  which  is  a common 
source  of  permanent  injury  to  many. 

As  I have  already  shown,  the  beauty  of  the 
pattern  does  not  depend  on  the  weaver,  his 
duty  being  solely  to  perform  certain  actions 
which  require  vigilance  of  eye  and  dexterity  of 
hand,  but  little  thought.  The  softness,  or  rather 
looseness,  of  some  hand-produced  goods  can 
equally  be  obtained  in  power-weaving,  but  this 
quality,  dear  to  artists,  is  not  regarded  by  the 
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manufacturer  in  the  same  light.  The  hand- 
woven  linen  fabrics— some  named  after  our 
greatest  art  critic,  which  are  selling  at  prices 
equal  to  silk — -could  equally  be  produced  by 
power ; and  many  of  the  old  Venetian  and 
Turkish  brocades  are  the  result  of  work  so  bad 
that  a power-loom  would  have  to  be  out  of  order 
to  perform  it,  and  the  yarn  not  regularly  spun 
by  perfect  machinery,  or  even  a trained  hand- 
spinner,  but  twisted  somehow  from  a distaff 
from  imperfectly  prepared  fibre. 

Before  commencing  the  notice  of  the  ex- 
amples of  silks  kindly  lent  by  different  manu- 
facturers to  illustrate  my  paper,  I must  men- 
tion a source  of  strength,  especially  in  the 
matter  of  design,  and  that  is  the  practice  of 
en§’ag'ing‘  looms,  either  in  factories  or  at  the 
homes  of  the  weavers,  by  the  leading  furnish- 
ing and  decorating  houses.  This  has,  in  recent 
years,  done  much  to  remove  the  reproach  of  pro- 
ducing stuffs  artistically  inferior  to  the  French. 
Charged  with  the  decoration  of  palaces  and 
the  houses  of  the  wealthy,  these  firms — forced 
to  seek  beyond  the  stock  patterns  of  ordi- 
nary commerce — have,  therefore,  engaged  the 
assistance  of  skilled  artists  and  designers 
to  produce  patterns  which,  to  a great  extent 
under  their  own  personal  superintendence, 
were  put  on  the  looms,  and  carried  to  a 
perfection  the  maker  for  the  general  market 
could  not  afford  to  attain.  Although  the  copy- 
rights of  these  designs  were  generally  secured 
to  their  owners,  yet  the  influence  spread,  to 
the  general  benefit  of  all  concerned.  Some  of 
the  principal  amongst  these  firms  have  lent 
examples  of  these  engaged  silk  patterns,  and 
a description  of  these  will  be  given  in  their 
turn. 

This  system  of  engaged  patterns  is  but  a 
development  of  the  old  custom  of  engaged 
looms  ; and  I am  informed  that  the  bulk  of  the 
so-called  manufacturers  in  Lyons,  do  not  actu- 
ally possess  a single  machine,  but,  free  from 
the  heavy  strain  of  capital  sunk  in  machinery 
and  rents  of  large  factories,  devote  their  energy 
and  capital  to  negociation,  first,  of  the  designs 
and  the  purchase,  dyeing  and  preparation  of 
raw  material,  then  the  disposal  of  the  goods 
when  made. 

In  attempting  a description  of  the  figured 
silks  I have  to  congratulate  my  audience 
and  myself  that  I resisted  the  proposal 
to  include  other  classes  of  English  silken 
fabrics  with  brocades  and  figured  silks,  as 
no  evening  would  have  sufficed  for  the  pur- 
pose. Indeed,  I feel  that  the  few  lines  of 
notice,  which  is  all  that  my  space  permits, 


to  a small  selection  of  typical  examples,  is  not 
in  any  way  fair  to  the  lenders  of  art  works,  which 
have  cost  them  something  more  than  time  and 
money.  In  several  cases  I collected  sufficient 
materials  for  a good  monograph  in  the  history 
of  a single  factory  ; and  my  hope  is,  that  this 
poor  effort  of  mine  will  bring  in  separate 
papers  on  different  localities,  many  of  which 
will  repay  the  explorer,  by  their  richness  in  old 
world  memories,  whilst  up  to  date  in  practical 
working. 

Beginning  with  Spitalfields,  where  the  hand- 
loom  factory  of  Messrs.  Warner  and  Co.  is  one  of 
the  largest  and  most  important.  Amongst  their 
silks  will  be  noticed  a large  cloth  of  gold  brocade 
— a veritable  Indian  kincob — the  order  coming 
from  India,  where  it  is  impossible  to  hand  weave 
stuff  of  such  great  width.  The  nnxt  is  a damask 
pattern,  designed  by  Owen  Jones  30  years 
back,  the  following  details  of  the  manufacture 
of  which,  I think,  will  prove  interesting.  Tnis 
fabric  is  woven  in  a hand -loom  controlled  by 
three  Jacquard  machines,  requiring  a moun- 
iure  and  harness,  consisting  of  29,088  threads 
in  the  width  of  63  inches.  Every  one  of  these 
threads  has  a work  to  perform  in  forming  the 
pattern,  and,  in  the  mounting  of  the  loom,  has 
been  attached  by  a small  glass  pulley  to  one  of 
the  warp  threads.  The  warp  used  in  this 
piece  of  60  yards  used  up  1,022  miles  of  silk 
thread,  and,  in  addition,  757  miles  of  silk 
was  consumed  in  the  weft.  Each  of  these 
warp  and  weft  threads  consists  of  15  fine 
threads  as  produced  by  the  worm  — thus 
the  piece  contains  26,355  miles  of  silk 
as  rolled  off  the  cocoon,  requiring  about 
100,000  cocoons  to  produce  this  quantity.  The 
lengths  of  the  repeat  in  the  design  is  28  inches, 
and  in  consequence  of  the  fineness  of  the  texture 
of  the  material,  9,3 12  perforated  cards  had  to  be 
cut.  These  cards  are  laced  to  form  an  endless 
band,  and  measure  1,000  yards  in  length  and 
weigh  5J  cwt.  The  whole  pack  of  cards  has 
to  be  turned  over  each  time  the  28  inches  of 
design  is  woven,  each  card  taking  its  turn 
singly  against  the  needles  in  face  of  the 
Jacquard  cylinder,  so  raising  and  depressing 
the  threads  of  warp,  thus  causing  the  open- 
ings through  which  the  shuttle  passes.  This 
small  pattern,  only  28  inches  long,  required  to 
be  placed  on  ruled  paper,  sufficiently  large  to 
show  visibly  each  thread.  This  measures  16 
feet  by  9 feet  3 inches,  and  contains  5,587,000 
small  squares. 

Messrs.  Collinson  and  Lock  show  some 
Spitalfields  silk,  which  cannot  be  rivalled  for 
beauty  of  design  or  technical  excellence  of 


April  22,  1892.I 


JOURNAL  OF  THE  SOCIETY  OF  ARTS . 


58r 


manufacture.  The  Louis  XVI.  brocade,  in 
silver  figure  on  a rose  Du  Barry  ground,  was 
made  for  the  Palace  of  Charlottenberg;  and 
the  heavy  cloth  of  gold  brocade,  which  glows 
with  the  tints  of  a late  autumn  sunset,  will 
in  a few  days  grace  the  walls  of  a saloon 
in  the  Rue  de  Rivoli.  Messrs.  Gillow  also 
show  valuable  reproductions  of  early  1 8th 
century  loom  work,  and  can  claim  an  unbroken 
history  of  over  200  years’  connection  with 
Spitalfields  furniture  brocade.  Messrs.  Hel- 
bronner  are  the  possessors  of  many  special 
designs,  and  besides  their  Spitalfields  produc- 
tions they  employ  many  hand  looms  in  the 
old  Huguenot  settlement  at  Braintree  in  Essex. 

Liberty’s  dress  silks  are  well  known,  and 
amongst  these  Spitalfields  and  Braintree 
occupy  the  first  place,  although,  for  lighter 
figured  silks,  the  examples  from  Macclesfield, 
Halifax,  and  Glasgow  offer  beauty  and  quality, 
which  no  similar  foreign  silks  can  equal  at  the 
price.  Messrs.  Debenham  and  Freebody  have 
never  failed  to  support  British  made  silk,  and 
have  used  their  utmost  influence  in  securing 
for  Spitalfields  the  orders  for  the  richest  court 
dresses  of  many  seasons  past. 

Some  examples  of  Messrs.  Bailey,  Fox,  and 
Co.’s  loom  work  are  also  shown — figured 
silks  and  brocades — and  are  of  equal  rank 
with  the  higher  class  Spitalfields  manu- 
factures. The  other  Spitalfields  silks,  which 
have  been  lent  to  illustrate  this  paper,  include 
examples  from  Messrs.  Buckingham,  Messrs. 
Burnet,  and  Messrs.  Goodyer,  and  are  in- 
stances of  the  great  national  characteristic  of 
doing  things  thoroughly  and  well,  when  we 
properly  set  about  it.  Examples  of  these 
silks,  at  the  Paris  Exhibition  of  1889,  were 
challenged  by  French  manufacturers,  who 
refused  to  believe  that  they  could  be  produced 
in  England;  and,  I must  own,  that  I did  not 
feel  sufficient  confidence  to  publicly  claim  such 
beautiful  art  works  as  English,  until  I had 
personally  seen  many  of  them  on  the  Spital- 
fields looms  ; and,  looking  back  through  old 
pattern  books  over  150  years  old,  I find  that 
the  power  to  produce  these  designs  had  always 
existed,  only  waiting  for  business  men,  like 
Mr.  Lock,  to  come  and  set  them  on  the  right 
path. 

Messrs.  Walters’  Essex  factory,  at  Brain- 
tree, combines  the  Spitalfields  hand -loom 
system  with  a large  steam  factory,  where 
power-looms  are  ready  to  meet  the  demands 
for  large  quantities  in  the  small  limit  of  time 
that  modern  commerce  is  forced  to  demand. 
The  damasks  include  reproductions  of  old 


Chinese  stuffs,  and  the  brocades  for  upholstery 
work  are  scarcely  surpassed  by  the  best  French 
looms.  An  interesting  exhibit  from  Braintree 
is  the  original  drawing  of  a design  made  by 
Prince  Albert  for  some  hangings  for  Buck- 
ingham-palace,  in  1850,  since  which  time 
Messrs.  Walters  have  woven  most  of  the  silken 
walls  there  and  at  Windsor  Castle. 

Then,  further  north , the  brocadesfrom  Messrs. 
Bermingham,  of  Leek,  a town  where  silk  is 
the  principal  industry,  and,  for  dress  purposes, 
the  lighter  but  beautiful  silks  of  Halifax, 
Macclesfield,  and  Glasgow,  of  which  speci- 
mens have  been  lent  by  Messrs.  Liberty  and 
Co.  I cannot  attempt  to  give  the  names  of 
more  than  a selection  of  manufacturers,  and  I 
know  that  I am  doing  an  injustice  to  many 
weavers  of  brocades  and  dress  stuffs  by  not 
mentioning  them,  especially  the  beautiful 
figured  poplins  formerly  called  “ tabinette,” 
which  are  made  by  such  makers  as  Pirn, 
Dunn,  and  Atkinson,  of  Dublin.  But  before 
leaving  these  examples,  I should  like  to  call 
your  attention  to  a new  direction  in  figured 
weaving,  shown  by  samples  of  loom  embroidery 
from  the  mills  of  J.  O.  Nicholson,  of  Maccles- 
field. This  suggests  infinite  developments, 
and  especially  merits  the  attention  of  artists, 
as  it  forms  the  solitary  instance  I know  of 
in  the  whole  art  of  weaving  where,  without 
labour  or  fatigue  the  artist  can  direct  the 
pattern,  and,  “fancy  free,”  transport  his 
thoughts  to  the  stuff  almost  as  easily  and  as 
speedily  as  he  could  with  a brush  of  colour  cr 
a sheet  of  paper. 

It  was  not  my  intention,  when  first  taking  up 
this  subject,  to  do  more  than  allude  to  the  past, 
as  the  practical  question  before  us  is  really 
that  of  the  present  and  future,  and  about  that 
future  I have  no  doubt.  Although  for  a 
period  depressed — if  not  almost  completely 
extinguished — figured  silk  weaving  is  not  a 
moribund  industry.  Its  vitality  is  proved  by  its 
present  existence  after  a career  of  unmerited 
misfortune,  for  no  other  trade  ever  showed 
such  tenacity  of  existence  as  this  industry  when 
economical  changes  made  it  almost  impossible 
for  it  to  be  carried  on,  except  at  a loss  to  all 
concerned.  To  assist  you  to  realise  the  terrible 
result  of  the  opening  of  our  ports  to  foreign 
silks  in  i860,  the  following  details  are  more 
than  sufficient.  Before  that  date  the  number 
of  looms  in  five  centres  of  manufacture  ex- 
ceeded 57,000  ; in  the  year  1885,  these  had 
diminished  to  4,400.  It  may  be  said  that  the 
cheapening  of  silk  has  been  a boon  to  at  least 
the  female  portion  of  the  working  classes,  but 


582 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[April  22,  1892. 


my  own  feeling  is  that  they  would  have  been 
both  materially  and  morally  better  off  if  they  had 
remained  the  makers  as  well  as  the  wearers  of 
silken  goods.  Of  its  importance  to  us  as  a nation 
I need  not  say  more  than  that  France  produces 
over  £ 20,000,000  worth  of  manufactured  silk 
every  year,  and  exports  of  that  to  the  value  of 
^15,000,000,  a sum  which  goes  far  towards 
paying  for  her  import  of  corn  from  other 
countries.  It  only  requires  British  energy  to 
be  thrown  into  this  matter  to  enable  us  to  rival 
and,  I trust,  excel  in  every  branch  of  the  silk 
trade  as  it  has  in  the  beautiful  plushes  and 
velvets  of  the  Manningham  Mill  which  neither 
France  nor  Italy  can  equal ; and  the  present 
superiority  of  France  in  questions  of  art  is,  I 
think,  answered  by  the  display  of  English 
designed  and  woven  silks  here  to-night.  When 
closely  examined,  this  superiority  of  French 
art  is  found  to  be  more  apparent  than  real. 
Our  weak  point  is  that  honesty  of  purpose  is 
always  striving  after  a perfection  which  is 
practically  unattainable.  It  is  this  which 
renders  the  designs  of  our  art  students  so 
often  of  little  use  to  the  manufacturer,  and 
drives  him  to  either  educate  his  own  draughts- 
man or  rely  on  patterns  purchased  from  abroad. 
Our  students  have  been  so  thoroughly  well 
taught  the  general  principles  of  art  and  de- 
sign that,  in  a manner,  they  are  superior  to 
the  narrow  requirements  of  any  single  trade. 
They  are  afloat  without  direction  or  purpose, 
on  a sea  of  experiment,  whilst  the  French 
designer  is  safely  anchored  to  his  half  a dozen 
orthodox  styles.  With  these  he  cannot  be 
but  safe,  and  often  the  only  outlet  for  his 
energy  is  the  alteration  or  modification  of 
colour  tones  in  a standard  pattern,  in  order  to 
suit  the  demands  of  passing  fashion. 

There  has  been  of  late  a good  deal  of 
writing  and  talking  about  doing  something  for 
the  silk  industries — as  if  it  was  a question  of 
charity — and  ladies  have  been  asked  to  show 
their  patriotism  by  refusing  to  wear,  or  use, 
anything  but  British  made  dress  silks  and 
furniture  brocades,  so  much  so,  that  the  lead- 
ing ladies  in  the  land  have  taken  up  the 
matter  earnestly,  and  the  Ladies  Committee  of 
the  Silk  Association,  under  the  presidency  of 
H.R.H.  the  Princess  Mary,  Duchess  of  Teck, 
numbers  amongst  its  enthusiastic  workers  and 
supporters  the  leaders  of  style  and  fashion  ; 
but,  unfortunately,  in  the  whole  history  of 
trade,  we  find  that  something  more  than  an 
appeal  to  patriotism  is  necessary  to  save  from 
destruction  a decaying  industry.  Fortunately 
in  this  case,  on  every  side  there  is  evidence 


that,  instead  of  failing,  it  is  increasing  in 
importance,  and,  like  our  native  oak,  though 
slow  in  growth  will  be  great  in  maturity. 

A step  in  the  right  direction  has  been  the 
formation  of  the  Silk  Association  of  Great 
Britain,  of  which  Mr.  Thomas  Wardle  is  the 
president ; and  this  is,  after  all,  but  the 
revival  of  the  old  system  of  trade  guilds 
amongst  manufacturers  for  mutual  support.  In 
the  Middle  Ages  such  a society  would  be  a 
chartered  guild,  armed  with  legal  powers,  and 
capable  of  restraining  injudicious  competition. 
But  in  this  19th  century  these  powers  have 
changed  their  form,  and  the  Silk  Association 
has  broadened  its  basis  by  including  in  its 
members  all  those  interested  in  silk,  whether 
producers  or  distributors,  and  finally,  repre- 
sentatives of  the  most  important  class  of  all 
the  buyers.  The  Silk  Exhibition,  a com- 
plete success  in  1890,  was  the  work  of  the 
Ladies’  Committee  of  the  Association.  Held 
at  the  house  of  Lady  Egerton  of  Tatton, 
it  was  successfully  carried  out  by  a committee 
of  ladies,  who,  earnest  workers  in  the  two  great 
opposing  political  parties,  sank  their  differences 
for  a time,  and  harmoniously  together,  achieved 
this  great  success.  In  fact,  this  good  feeling  of 
harmony  is  a characteristic  of  the  silk  trade, 
and,  whilst  gathering  information,  I was  very 
much  impressed  with  the  kind  feeling  shown 
towards  each  by  rival  manufacturers.  Of  this 
perhaps  Mr.  Wardle  is  better  entitled  to  speak 
than  myself,  only  I cannot  refrain  from  giving 
testimony  to  the  earnest  devotion  and  unselfish 
help  he  has  freely  given  to  all  classes  of  silk 
workers,  both  before  and  since  the  first  time  I 
had  the  pleasure  to  meet  him,  when,  at  the- 
Paris  Exhibition  of  1878,  he  practically  founded 
the  great  industry  in  the  manufacture  of 
“ Tussore  ” silk,  in  which,  I am  sorry  to  say, 
we  have  not  kept  pace  with  the  foreigner, 
although  the  raw  material  is  principally  sup- 
plied from  British  territory. 

Although  I have  been  speaking  in  defence 
of  machinery,  I must  admit  that  my  own  feeling- 
is  against  it,  as  it  requires  so  little  human 
labour,  and  renders  the  problem  of  how  to 
employ  our  population  more  and  more  difficult 
of  solution ; yet  I cannot  but  feel  that  it  i*s 
inevitable,  and,  therefore,  only  wish  to  see  such 
an  increase  of  trade  that  the  number  of  people 
tending  the  machinery  shall  more  than  equal 
those  who  now  produce  the  work  by  hand. 
One  of  the  causes  which  will  hasten  the  decay 
of  hand-loom  work  is  the  difficulty  of  finding 
people  to  undertake  it.  The  whole  tendency 
of  the  age  is  against  drudgery  of  any  sort ; 
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and  it  is  only  by  a long-  apprenticeship  that 
the  hand  and  eye  can  be  sufficiently  trained 
to  produce  the  fine  weaving  in  the  hand- 
loom.  The  modern  boy  will  not  submit  to 
this  apprenticeship.  Over  - educated  for 
almost  any  class  of  manual  work  in  the 
Board  Schools,  he  is  disinclined  to  take  up 
work  where  no  thinking  is  required,  and  to 
submit  to  a servitude  which,  in  his  opinion, 
brands  him  with  the  reproach  of  youth,  and, 
in  a measure,  restricts  his  freedom.  Nor  is 
the  effort  which  is  being  generally  made,  and 
which  I see  is  changing  the  name  of  many  of 
our  art  schools  by  calling  them  polytechnics 
for  technical  instruction,  likely  to  help  in  this 
matter,  as  the  very  Act  of  Parliament  which 
enables  the  cost  of  these  institutions  to  be 
added  to  our  already  overburdened  taxes, 
specifies  that  the  practice  of  a trade  shall  not 
be  taught,  but  simply  the  higher  instruction 
which,  when  acquired,  turns  out  a possessor  of 
a certificate  who  has  a theoretical  knowledge 
of  every  part  of  a trade,  but  who  could  not 
earn  a penny  loaf  by  a single  day’s  work 
with  his  hands.  I am  not  in  anyway  speaking 
against  our  system  of  technical  education  as 
far  as  it  goes,  but  only  wish  to  warn  you  that 
something  more  than  skilful  foremen  and 
managers  is  required,  and  in  my  opinion  that 
want  was  supplied  in  olden  times  by  the 
system  of  apprenticeship. 

I have  had  unusual  opportunities  of  seeing 
the  practice  of  many  arts  in  various  parts  of  the 
world,  and  always  noticed  that  where  work 
was  best  done  was  where  they  thought  and 
talked  the  least  about  it.  The  secret  of  the 
woven  stuffs  of  Persia  and  Cashmere  was  the 
five  or  six  years  apprenticeship  in  each  branch 
of  the  craft ; the  complete  absence  of  know- 
ledge of  any  other  style  in  the  world  ; and, 
last  of  all,  the  immunity  from  changes  of 
fashion,  which  enabled  the  people,  from  father 
to  son,  to  go  on  producing  the  same  designs 
with  practically  little  variation. 


The  following  firms  contributed  examples  of  their 
manufactures  and  designs  : — 

George  Bermingham,  Leek,  Staffordshire. 

B.  Burnet  and  Co.,  King-street,  Covent- garden. 
Collinson  and  Lock,  Oxford-street. 

Debenham  and  Freebody,  Wigmore-street. 

Gillow  and  Co.,  Oxford-street. 

Goodyer  and  Co.,  New  Bond-street. 

Helbronner  and  Co.,  Oxford -street. 

Lasenby  Liberty  and  Co.,  Regent-street. 

T.  Nicholson  and  Co.,  Macclesfield. 


D.  Walters  and  Sons,  Braintree,  Essex,  and 
Holborn-viaduct. 

B.  Warner  and  Sons,  Spitalfields  and  Ncwgate- 
street. 

Thos.  Wardle,  Leek,  Staffordshire. 

There  were  also  examples  of  silk  brocades  and 
dress  stuffs  from  Glasgow,  Halifax,  and  Patricroft, 
near  Manchester. 

The  examples  comprised  plain  and  satin  damasks, 
brocades  with  various  grounds— some  with  gold  and 
silver  figures — brochc  and  brocatelle,  tabourettes  or 
striped  silks  for  furniture,  figured  silks  for  court  and 
ordinary  dress,  figured  silks  for  scarves  anl  ties, 
and  specimens  of  machine-embroidered  silks. 


DISCUSSION. 

Mr.  CuthbertQuilter,  M.P.,  said  he  represented 
apart  of  England  where  silk-weaving  at  one  time  was 
highly  prosperous,  but  he  was  sorry  to  say  that  the 
county  of  Suffolk  now  possessed  only  a small  number 
of  silk-weavers.  Even  there,  however,  he  believed 
the  tide  had  turned,  and  the  silk- weavers  of  Suffolk,, 
although  they  did  not  produce  such  beautiful  fabrics 
as  the  specimens  exhibited,  were  occupied  much 
more  than  they  were  some  time  back  in  producing 
umbrella  and  other  silk  of  a useful  character.  There 
were  one  or  two  points  in  the  excellent  paper  with 
which  he  did  not  find  himself  in  complete  accord, 
being  a free  trader,  but  on  that  occasion  they 
were  not  met  to  discuss  political  questions,  but 
rather  to  consider  whether  any  combined  effort  could 
be  made  and  maintained  for  bringing  back  pros- 
perity to  an  industry  in  which  this  country  formerly- 
held  such  a proud  position.  What  he  had  heard  had 
opened  his  eyes  considerably,  as  it  showed  that  there 
were  cases  in  which  we  could  export  our  manufacture^ 
even  to  France,  the  land  of  taste  and  elegance,  as  it 
was  generally  called  ; and  of  all  the  beautiful  speci- 
mens before  him,  his  eyes  and  thoughts  had  been 
principally  fixed  on  those  which  were  made  to  adorn 
the  walls  of  the  salon  in  the  Rue  de  Rivoli,  and 
in  the  uerman  Palace.  If  it  could  be  done  in  one 
or  two  cases,  why  not  in  hundreds  ; he  would  never 
believe  that  an  English  workman  could  not  do  any- 
thing which  the  workman  of  any  foreign  country  was 
able  to  do.  Give  him  a little  more  education,  and  that 
sobriety  which  he  sometimes  lacked,  his  insular  hardi- 
hood, his  strength  of  purpose,  and  his  determina- 
tion would  carry  him  to  the  front  in  any  industry  in  the 
world.  Artistic  education  had  been  sadly  lack- 
ing, but  now  every  County  Council  was  rivalling 
its  neighbour  in  providing  all  sorts  of  technical 
instruction,  and  surely  the  outcome  of  that  must  be 
some  practical  good  to  the  nation  as  a whole.  Schools 
of  instruction  in  design,  and  schools  where  could 
be  seen  all  appliances  in  connection  with  weaving, 
were  springing  up  in  the  North  of  England,  which 
he  hoped  would  some  day  rival  the  great  school  at 
Crefeld,  where  young  men  could  learn  everything  con- 
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nected  with  their  art  fcr  a comparatively  small  sum. 
He  was  very  thankful,  speaking  on  behalf  of  a large 
number  of  workpeople,  whose  homes  were  very  dark 
and  dreary,  wearily  watching  the  throes  of  an  expiring 
industry,  to  hear  and  see  that  the  silk  manufacture 
of  England  was  not  extinct,  and  as  representing 
the  descendants  of  those  who  left  their  homes  for 
conscience  sake,  bringing  their  beautiful  art  to 
this  country,  he  must  say  that  nothing  could  be 
more  delightful  than  to  take  a share,  however  humble, 
in  bringing  back  prosperity  to  the  industry  in  which 
their  forefathers  so  excelled. 

Lord  Stanley  of  Alderley  said  he  had  hoped 
to  see  many  well-known  people  from  Macclesfield 
and  Congleton  that  evening.  He  had  no  right  to 
speak  on  this  subject  from  an  artistic  point  of  view, 
but  he  was  almost  as  deeply  interested  in  the  material 
prosperity  of  Macclesfield  as  if  he  lived  within  the 
borough.  He  congratulated  the  silk  industry  on  this 
excellent  paper,  and  especially  on  that  portion  which 
stated  that  before  the  Cobden  treaty  there  were  57,000 
looms  existing  in  five  centres,  and  in  the  year  1885  they 
had  been  reduced  to  4,400,  because  there  were  gentle- 
men in  Macclesfield  who  maintained,  notwithstanding 
the  deserted  aspect  of  the  mills,  that  the  town  was 
flourishing,  but  when  they  were  asked  to  produce  a 
balance-sheet  to  prove  it  they  invariably  declined. 
He  was  also  glad  to  see  the  merits  of  Mr.  J.  O. 
Nicholson  recognised,  for  he  had  done  a great  deal  to 
promote  technical  instruction  ; but  when  he  was  able 
to  pass  himself  off  as  a Frenchman,  he  should  believe 
that  his  fabrics  would  equal  the  French  in  excellence 
of  design,  but  he  did  not  think  that  would  ever  be 
accomplished  in  the  higher  branches  of  the  art.  Mr. 
Nicholson  and  his  friends  maintained  that  the  silk 
industry  was  perfectly  flourishing,  but  Mr.  Ben. 
Elmy,  of  Congleton,  would  say  just  the  reverse.  The 
fact  was  these  people  spoke  from  preconceived 
notions,  and  those  who  were  originally  free 
traders  stuck  to  their  fetish,  and  would  not 
allow  that  anything  was  wrong.  But  they  should 
remember  that  the  principle  of  free  trade  was 
that  we  should  not  tax  anything  which  we  could 
not  produce  ourselves,  and  therefore  it  was  perfectly 
legitimate  on  the  part  of  the  silk  industry  to  claim 
that  that  protection  which  figures  showed  were  neces- 
sary to  it  should  be  restored  ; whilst  to  avoid  anything 
which  would  imply  feelings  of  bad  neighbourhood  to 
France,  they  should  urge  the  Chancellor  of  the  Ex- 
chequer to  follow  the  lines  he  had  already  taken  in 
the  budget.  He  had  equalised  the  duty  on  French 
wines  to  2s.  all  round  instead  of  2s.  6d.  on  spadcling 
and  is.  on  the  common  sorts,  and  if  he  -would  put  a 
duty  on  French  silks  he  would  do  something  to 
restore  the  prosperity  of  the  silk  industry,  and  ff  he 
reduced  the  duty  all  round  on  French  wines  to  is. 
or  6d.,  that  would  balance  the  loss  to  France, 
and  give  us  something  to  bargain  with.  The  Chan- 
cellor of  the  Exchequer  was  already  coming  round 
to  the  opinion  that  in  order  to  secure  justice  from 


other  countries,  and  to  diminish  the  present  severity 
of  the  highest  tariffs,  we  should  have  something  to 
bargain  with,  and  he  had  threatened  Spain,  if  it 
renounced  the  treaty  lately  made,  that  he  would  re- 
establish the  alcoholic  standard  against  its  wines. 
Some  persons  thought  that  a duty  on  silk  would  raise 
the  price  of  silk ; but  that  would  not  be  so,  for  if  our 
own  manufacturers  secured  the  market,  internal  com- 
petition between  them  would  keep  the  price  to  con- 
sumers down.  He  could  remember  that,  formerly, 
in  the  neighbourhood  of  Macclesfield,  silk  pocket 
handkerchiefs  were  mnch  more  common  than  they 
w7ere  now.  The  effect  of  the  Cobden  treaty  had  not 
been  to  make  commoner  silks  cheaper  than  they 
were.  All  farmers’  wives  used  to  like  to  have  black 
silk  gowns,  and  there  was  no  reason  why  they 
should  not  be  entirely  produced  in  England,  as 
design  did  not  enter  into  the  manufacture,  the  chief 
thing  being  solidity. 

Mr.  Thomas  Wardle  said  he  must  congratulate 
the  Silk  Association  on  the  able  advocacy  it  had 
received  from  so  great  a traveller,  and  so  ex- 
perienced a textile  man  as  Mr.  Purdon  Clarke. 
It  was  very  gratifying  and  satisfactory  to  find 
that  the  Council  of  the  Society  of  Arts  included 
silk  amongst  the  subjects  to  be  discussed  in  the 
Applied  Art  Section,  and  he  knew  of  no  body  which 
had  done  so  much  for  the  maintaining  the  arts  and 
industries  of  this  country,  and  the  functions  of  that 
Section  had  never  been  discharged  in  so  admirable 
a manner  as  of  late.  We  had  the  misfortune  to  send 
every  year  ^11,000,000  of  our  money  to  France, 
Germany,  Italy,  and  Switzerland,  for  manufactured 
silks,  and  this  had  been  going  on  for  twenty-five 
years,  so  that  no  less  than  ^270,000,000  sterling  had 
passed  from  this  country  to  other  countries  for  doing 
that  which  our  own  artisans  could  and  ought  to  do. 
The  object  of  the  Silk  Association  was  to  endeavour, 
by  all  means  in  its  power,  to  discuss  such  remedial 
measures  as  might  at  any  rate  reinstate  the  silk  in- 
dustry in  its  former  proportions  ; and  having  served 
on  two  exhibition  juries  in  France— namely,  in  1878 
and  1889— he  did  not  see  any  necessity  why  we 
should  go  to  any  of  these  continental  countries  for  a 
single  yard  of  silk.  He  would  not  discuss  the  ques- 
tion of  free  or  fair  trade,  because,  even  if  he  had  any 
pronounced  views  either  way,  it  would  not  become 
him,  as  President  of  the  Association,  to  discuss 
such  a subject ; nor  was  it  the  policy  of  the 
Association  to  allow  any  fiscal  considerations  to  come 
in,  consisting,  as  the  Association  did,  probably  of 
an  equal  number  of  fair  traders  and  free  traders. 
The  question  was,  could  not  the  Association  do  very 
useful  work  outside  any  such  question.  At  the  Paris 
Exhibition,  in  1889,  there  was  such  an  exhibition  of 
foreign  silk  as  was  never  before  seen.  The  Lyons 
section  was  absolutely  magnificent,  and  no  one  would 
wish  to  deny  it,  or  would  wish  to  deprive  the  French 
of  the  great  consideration  they  deserved  of  being 
manufacturers  of  silk  of  great  taste,  and  especially 
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great  knowledge  of  colour ; but  notwithstanding  that, 
he  came  back  quite  convinced  that,  in  the  case  of 
silk  for  upholstery  purposes,  in  colour,  in  design,  and 
especially  in  weaving,  our  English  goods  were  quite 
equal,  and,  in  some  respects,  superior  to  the  French. 
He  need  not  mention  the  beautiful  silks  of  Austria, 
Italy,  or  Russia,  or  say  anything  of  Germany  and 
Switzerland,  because  France  stood  admittedly  at  the 
head  of  all.  With  regard  to  dress  silks,  France  pro- 
bably would  be  acknowledged  to  take  the  leading  part 
even  to-day,  but  he  was  not  disposed  to  admit  it 
with  regard  to  fabrics  especially  adapted  for  domestic 
uses,  other  than  those  for  dress.  With  regard  to 
the  price  of  manufacturing  silks,  it  was  a fallacy, 
.as  had  been  stated,  to  consider  that  the  English 
makes  were  dearer.  Very  recently  he  went  into  one 
■of  the  principal  retail  establishments  in  London, 
where  he  was  told  that  English  silks  could  not  com- 
pete with  foreign  ; and  he  was  much  astonished  to 
find,  on  being  shown  two  samples — one  of  which  he 
had  with  him — that  it  was  priced  at  28s.  per  yard 
retail,  60  inches  wide.  It  seemed  an  astonishingly 
low  price  for  silk  of  that  character  ; and  he  was  also 
shown,  at  the  same  time,  a brocatelle  from  Spital- 
fields,  pretty  much  about  the  same  substance,  the 
price  of  which  was  about  ^"4  a-yard.  He  felt  sure 
■that  there  was  some  reason  to  explain  the  difference, 
and  asked  to  be  allowed  to  examine  it.  He  examined 
both,  and  found  the  Spitalfields  to  be  absolutely  pure 
silk,  both  warp  and  weft ; but  when  he  came  to 
examine  the  other,  he  found  there  was  not,  strictly 
speaking,  an  atom  of  silk  in  it.  It  might  be  called 
silk,  and  was  sent  into  England  in  great  quantity  as 
silk  ; but  it  might  be  useful  for  ladies  to  know  how 
■easily  they  might  be  deceived  by  prices  with  regard 
•to  such  goods.  The  warp  was  spun  silk,  which 
was  known  to  be  manufactured  from  waste,  and 
of  course  was  much  less  expensive  than  that  reeled 
front  the  cocoon.  The  weft  consisted  partly  of  cotton, 
but  chiefly  of  Tussore  silk,  and  it  was  a remarkable 
example  of  the  utilisation  of  the  wild  Indian  and 
Chinese  silk.  The  price,  roughly  speaking,  of 
thrown  Italian  silk  to-day  undyed  was  about  20s.,  the 
price  of  the  raw  Tussore  in  London  was  2s.  6d.,  and 
the  spun  silk,  of  which  the  warp  was  composed  would 
be  about  8s.  or  10s.  a pound.  He  showed  the  sample 
to  an  English  manufacturer  that  morning,  and  he 
said  that  he  could  easily  make  side  of  the  same 
materials  for  15s.  a yard.  It  was  very  desirable 
that  ladies  should  be  allowed  to  know  what  they 
bought,  and  the  object  of  the  Ladies’  National 
Silk  Association  was  not  to  ask  ladies  to  wear 
English  silks  only,  but  to  ask  drapers  and  distri- 
butors to  allow  them , to  know  what  they  wrere 
buying,  and  whether  they  were  buying  pure  silk  or 
weighted  silk.  If  they  found  the  side  was  suitable 
to  their  wants,  and  as  good  as  that  from  France  and 
other  countries,  they  would  naturally  give  a pre- 
ference to  the  English.  There  was  no  desire  to 
help  on  the  silk  industry  of  this  country  in  a 
patronising  sense,  but  simply  that  ladies  should  be 


allowed  to  know  what  they  were  buying.  Last  year 
the  Association  received  a great  shock  from  one  of  the 
leading  distributors  who,  in  the  Times  newspaper, 
said  the  “English  people  did  not  care  for  English  silks 
because  the  foreign  were  better  all  round.”  Without 
going  into  details  to  disprove  it,  which  he  had  fully 
done  at  the  time,  he  was  quite  certain  that,  with  re- 
gard to  manipulation,  colour,  and  dyeing,  many  of  the 
silks  now  shown  could  not  be  excelled  in  any  conti - 
nental  country,  either  in  cheapness,  durability,  or 
purity  of  dye.  This  is  particularly  so  with  patterned 
silks  of  the  lighter  and  less  costly  kinds,  and  also 
with  plain  silks,  and  it  is  high  time  that  this  im- 
portant fact  should  be  generally  known  by  ladies, 
who  had  for  years  been  grossly  deceived  in  this 
respect  by  statements  to  the  contrary  made  by  im- 
poiters  of  foreign  made  silks.  The  interesting  and 
numerous  exhibits  around  the  walls  fully  bore  out 
this.  The  principal  utility  and  aim  of  the  Silk  Asso- 
ciation of  Great  Britain  and  Ireland  probably 
lay  in  what  it  was  doing  to  promote  technical 
instruction.  They  had  in  Coventry  one  of  the 
most  useful  weaving  schools  in  England,  presided 
over  by  influential  members  of  the  Council ; there 
was  another  at  Macclesfield,  and  another  at  Leek, 
which  in  its  vatious  branches  numbered  nearly  500 
students.  Mr.  Quilter  had  been  too  modest  to  speak 
of  his  own  efforts  in  West  Suffolk  ; being  not  only 
member  for  that  division,  but  a member  of  the  County 
Council,  he  had  devoted  a considerable  sum  of  money  to 
aiding  in  the  development  of  the  industry  in  Sudbury, 
Glemsford,  Haverham,  and  other  districts,  and  he  had 
heard  lately,  from  a Sudbury  manufacturer,  that  the 
trade  was  looking  up,  and  they  hoped  before  long, 
with  the  aid  of  better  technical  instruction,  to  recover 
their  lost  ground.  In  Manchester,  the  Council  of  the 
Silk  Association  was  at  work  trying  to  found  a central 
institution  for  higher  technical  education  in  throw- 
ing, weaving,  d)eing,  and  finishing,  so  that  the  sons 
of  our  manufacturers  and  managers  might  go  there  and 
receive  such  an  education  as  wras  given  at  Crefeld.  A 
journal,  entirely  devoted  to  silk,  would  soon  be 
established,  and  he  had  received  from  the  Secretary 
of  H.R.H.  the  Duchess  of  Teck  a letter,  saying  he  was 
desired  to  express  her  Royal  Highness’s  regret  at  not 
being  able  to  be  present  that  evening,  and  how 
much  she  regretted  what  she  feared  must  be  the 
injury  done  to  the  reviving  silk  industry  by  the  re- 
cent national  bereavement.  He  knew  no  one  in 
England  who  had  taken  a deeper  interest  in  the 
revival  of  the  industry  than  H.R.H.  the  Duchess  of 
Teck,  and  she  was  very  pleased,  in  view  of  that  recent 
anticipated  event,  which  then  promised  to  be  so 
happy  a one,  that  the  whole  of  the  silk  for  the  royal 
wedding  was  to  be  j roduced  by  English  looms. 

Mr.  Lasenby  Liberty  said  it  had  been  most 
interesting  to  follow  Mr.  Wardle  with  reference  to 
the  two  examples  of  silk  he  had  been  compaiing. 
He  failed,  however,  to  gather  whether,  in  Mr. 
Wardle’s  opinion,  it  would  be  desirable  for  the 
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British  manufacturers  to  adopt  the  examples  set 
them  by  their  French  competitors,  that  is,  to 
compete  with  the  foreign  manufacturer  by  producing 
silken  fabrics  composed  of  the  less  expensive 
materials  which  Mr.  Wardle  found  in  the  brocade 
to  which  he  had  called  attention.  At  first  he 
understood  Mr.  Wardle  to  say  there  was  no  true 
silk  whatever  in  the  French  fabric,  and,  subse- 
quently, that  though  none  of  the  more  expensive 
yarns  were  used,  the  fabric  was,  as  a matter  of  fact, 

“ all-silk.”  Mr.  Liberty  believed  the  more  general 
introduction  of  the  Tussore  silk  referred  to  would 
secure  a two-fold  advantage,  for  besides  lending  an 
element  of  greater  durability,  it  fostered  an  import- 
ant industry  in  which  our  fellow  subjects  in  India 
were  largely  interested.  Personally  he  felt,  though 
it  was  most  necessary  to  assert  our  artistic  and  manu- 
facturing superiority  in  the  Spitalfields  and  other 
high-class  brocades,  it  was  not  desirable  to  limit  the 
British  silk  industry  exclusively  to  the  more  costly 
goods,  as  comparatively  there  could  then  be  but  few 
purchasers,  and  the  trade  would  be  artificially 
cramped  by  an  altogether  unnecessary  barrier  placed 
in  the  path  of  the  expansion  and  prosperity  which 
could  otherwise  be  attained.  He  believed  the  object 
of  the  Silk  Association  should  be  to  secure  for  the 
British  industry  as  wide  an  area  of  enterprise  as 
possible,  provided  good  and  honest  materials  are 
used,  and  an  intelligent  selection  of  designs  and 
colours  made ; and  he  was  strongly  in  favour  of 
inviting  the  public  to  share  in  every  advantage  and 
economy  in  the  manufacture.  He  might  add  a 
recent  instance  within  his  own  knowledge,  in  which 
an  English  house  had  been  supplying  English- 
made  silks  to  Paris  and  other  Continental  centres. 
They  had  not  extended  their  operations  very  far, 
but  the  sale  was  gradually  increasing,  and  it  had 
excited  a certain  amount  of  antagonism  in  Paris,  as 
evidenced  by  anonymous  postcards  being  received, 
threatening  with  dynamite.  That  unpleasant  epi- 
sode might,  he  thought,  be  taken  as  a compliment 
to  the  merits  of  the  English  silk  manufacture. 
With  regard  to  the  former  use  of  silk  handker- 
chiefs in  the  neighbourhood  of  Macclesfield  being 
more  general  than  at  present,  he  had  some  doubt 
whether  it  depended  so  much  on  questions  of  free 
or  fair  trade  as  on  a change  of  fashion,  and  the  now 
almost  total  extinction  of  the  habit  of  snuff-talcing. 

Mr.  Benjamin  Warner,  speaking  as  an  old 
Spitalfields  silk  manufacturer,  said  he  considered  the 
very  interesting  paper  just  read  would  do  a large 
amount  of  good.  He  agreed  with  Mr.  Purdon  Clarke 
in  saying  we  should  endeavour  to  increase  the  prac- 
tical knowledge  we  have  in  this  country.  In  France, 
the  State  paid  professors  to  give  lectures  in  the 
manufacturing  districts,  and  youths  went  through  a 
thorough  course  of  training  in  the  theory  of  weaving, 
fitting  them  to  occupy  the  position  of  manufacturers. 
It  had  been  the  fashion  of  late  years  to  encourage 
everything  foreign,  resulting  in  many  of  our  best 


men  being  driven  away’’  to  enrich  other  countries. 
When  he  was  a youth,  the  Spitalfields  silk  trade  used 
to  provide  a living  for  about  100,000  persons,  now  it 
provided  a precarious  living  for  only  very  few.  There 
were  thousands  in  the  east  end  of  London  who  had 
no  regular  employment  of  any  kind ; the  strongest  got 
occasional  work  at  the  docks,  and  their  families  were 
assisted  by  the  benevolent,  but  in  his  opinion  the 
wisest  and  best  form  of  charity  was  to  give  employ- 
ment to  the  people,  and  unless  they  were  better 
employed  the  nation  must  suffer.  At  the  present 
time  there  was  a sign  of  weakness ; a few  days  back 
he  received  a paper  from  the  London  Chamber  of 
Commerce,  asking  for  replies  to  questions.  The  first 
was — “Did  he  approve  of  the^i  note?”  to  which 
he  replied  “ Certainly  not ; ” to  the  second  question, 

“ If  he  did  not  approve  of^l  notes,  wonldhe  suggest 
in  what  way  the  gold  could  be  kept  in  the  country  ?” 
His  answer  was,  “Encourage  home  productions  of 
every  kind.”  And  from  an  experience  of  more  than 
fifty  years,  he  knew  of  no  better  employment  for 
the  working  classes  than  weaving,  which,  being  an 
indoor  employment,  was  good  for  both  sexes.  The 
delicate  treatment  which  silk  required  had  a refining 
influence  upon  those  employed,  and  amongst  the 
weavers,  types  of  men  were  found  of  whom  any 
nation  might  be  found.  The  Silk  Association  hacL 
done  some  good,  more  especially  the  Ladies  Com- 
mittee; they  had  given  the  manufacturers  substantial 
encouragement,  and  he  believed  that  they  and  Mr. 
Purdon  Clarke  would  have  the  satisfaction  of  know- 
ing that  their  efforts  would  bring  a blessing  to  the 
homes  of  the  working  classes. 

Mr.  J.  H.  Donaldson  said  he  was  obliged  to  dis- 
sent from  some  of  the  views  expressed  by  Mr.  Clarke. 
While  he  much  admired  the  paper,  and  felt  that  it 
would  tend  to  benefit  greatly  the  class  he  desired  to 
help,  there  was  nothing  to  be  gained  by  attempt- 
ing to  conceal  from  ourselves  the  fact  that  there  were 
certain  things  which  the  French  could  do  with  greater 
dexterity  and  skill  than  we  could.  There  was  a 
sensibility  of  hand  possessed  by  French  workmen  by 
no  means  common  amongst  English  workmen.  Long 
years  of  encouragement,  the  peculiarities  of  race, 
natural  taste,  and,  possibly  to  some  extent,  the  influ- 
ences of  climate,  had  resulted  in  producing  a 
workman  of  great  acuteness  of  mind,  of  much  in- 
telligence-far, he  thought,  in  advance  of  the  average 
English  workman.  The  French  workman  had  ideas 
of  fashion,  taste,  elegance,  and  refinement  constantly 
before  him,  and,  having  art  all  round  him,  he  had 
brought  his  natural  aptitudes  to  the  development  of 
art  in  relation  to  his  work,  and  the  result  was  that  you 
had,  for  the  production  of  the  highest  class  of  silk,  a 
very  superior  kind  of  person  to  the  average  English 
workman.  In  1889,  he  went  round  the  Lyons  Court 
of  the  Paris  Exhibition  with  Mr.  Wardle,  and  well 
remembered  the  enthusiasm  with  which  that  gentle- 
man spoke  of  the  splendid  works  there  displayed.  It 
j must  be  admitted,  even  by  Mr.  Clarke,  that  nothing 
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had  yet  been  produced  in  this  country  comparable 
with  the  best  work  there  shown.  They  could  well 
understand  why  that  was  so  ; there  had  been  men  of 
the  higher  class  in  France  who  appreciated  these 
beautiful  things,  and,  naturally,  where  there  was  the 
demand,  the  supply  followed.  It  seemed  to  him 
only  prudent  to  recognise  these  facts ; not  to 
attempt  the  production  in  this  country  of  the 
highest  class  of  work,  but  to  adopt  rather  the 
suggestion  of  Mr.  Liberty,  and  produce  a medium 
class  of  work,  thoroughly  good  of  its  kind,  which 
could  be  made  use  of  by  persons  of  compara- 
tively limited  means.  No  doubt,  as  machinery  was 
perfected,  as  education  advanced,  and  the  people  be- 
came more  intelligent,  there  would  be  a nearer 
approximation  to  the  high-class  work  produced  in 
France ; but  you  might  as  well  attempt  to  produce 
wine  in  England  as  an  article  of  commerce,  as  to  pro- 
duce the  very  highest  class  of  silk  work,  such  as  was 
produced  in  France.  Why  did  we  pay  eleven  millions 
for  French  silk,  and  why  did  America,  Russia,  and 
all  the  great  nations  elect  to  go  to  France  for  their 
principal  silk  supplies,  except  because  the  highest 
class  of  work  was  to  be  found  there.  Polytechnics, 
to  which  Mr.  Clarke  had  alluded  rather  disparag- 
ingly, were  doing  a very  great  and  valuable  work  in 
developing  the  intelligence  of  the  working- classes. 
The  system  of  apprenticeship  prevailed  much  more  in 
France  than  here,  it  was  a thoroughly  organised  system 
there  ; but  here  the  habit  of  apprenticing  boys  for  five 
or  seven  years  had  nearly  disappeared,  especially  in 
London.  Consequently,  there  was  not  that  rigid 
supervision  and  intelligent  direction  over  the  youth 
which  operated  so  largely  in  France,  and  resulted  in 
the  production  of  a splendid  and  capable  workman. 
They  should  seek  by  every  means  to  extend  the 
system  of  apprenticeship,  and  induce  masters  to 
employ  as  many  boys  in  their  factories  as  the  men 
would  permit,  such  a system  being  the  best  security 
for  the  production  of  efficient  workmen. 

TheCHAiRMAN  said, althoughhe  believed  Lister  and 
Co.  to  be  the  largest  silk  manufacturers  in  the  world, 
he  knew  very  little  of  silk  manufacture  ; his  role  had 
been  that  of  an  inventor,  of  technical  knowledge  he 
had  little.  He  agreed  that  if  the  silk  problem  was  to 
be  mastered,  it  would  be  through  technical  teaching, 
but  though  that  would  do  much  it  would  not  do 
everything.  It  had  been  neglected  in  England  for 
many  years,  and  we  should  have  been  marvellously 
more  forward  if  we  had  thought  about  it  earlier ; but 
somehow  or  other  Englishmen  always  thought  they 
could  beat  the  world  without  troubling  to  learn.  Now 
they  were  finding  out  that  they  would  have  to  learn 
how  to  design,  to  dye,  and  to  do  everything  else.  Still 
it  was  a peculiar  feature  about  Manningham  that  there 
was  not,  as  far  as  he  knew,  a technical  taught  person 
about  the  place.  He  himself  was  brought  up  for  a 
clergyman,  and  learned  Latin  and  Greek,  and  nothing 
else,  but  somehow  he  turned  to  that  for  which  he  was 
naturally  fitted — invention.  His  first  efforts  were  to 


beat  the  whole  world  in  wool,  and  he  created  in  ten 
years,  from  1845  to  1855,  the  largest  wool  concern 
ever  seen.  He  had  five  establishments  in  England, 
three  in  France,  and  one  in  Germany.  Having 
exhausted  the  field  of  invention  there,  he  turned  to 
silk ; he  had  no  knowledge  of  it  whatever,  but 
he  saw  there  was  a field  in  silk,  and  set  to  woik 
by  little  and  little,  one  thing  after  another  grew,  un  1 
Manningham  became  the  vast  concern  it  was.  Their 
dyers  produced  about  as  fine  colours  as  any  in  the 
world,  and  yet  he  believed  they  had  not  one  who 
had  not  learned  simply  by  rule  of  thumb.  That  only 
showed  that  if  England  could  do  this  without  techn!'  1 
education,  what  might  she  be  expected  to  do  with  it. 
He  did  not  suggest  that  they  were  any  the  better  for 
not  being  taught ; on  the  contrary,  if  we  could  beat 
other  nations  as  we  were,  we  could  beat  them  vastly 
better  when  properly  trained.  In  design,  colouring, 
artistic  knowledge,  the  assimilation  of  colours,  and 
all  that  sort  of  thing,  England  was  behind.  Of 
course  there  were  certain  other  difficulties,  and  he 
might  easily  be  led  into  delivering  a fair  trade  lecture, 
especially  as  he  had  one  prepared  to  deliver  to  an 
audience  of  2,000  or  3,000  last  week,  who  would 
not  listen  to  him,  from  ill-will  caused  by  the 
strike  ; but  they  were  not  met  to  talk  about  fair 
trade  except  in  one  point  of  view.  He  must  say 
there  was  one  thing  which  made  him  exceedingly 
angry.  At  Manningham,  at  that  moment,  they 
could  beat  the  world,  but  half  of  the  machinery  was 
covered  with  dust,  and  2,000  workmen  were  on  the 
street,  and  that  simply  because  America  put  on  a duty 
of  100  per  cent.,  in  order  to  exclude  English  silks; 
they  tried  to  do  it  with  75  per  cent,  and  failed,  but 
they  managed  it  with  100  per  cent.  In  Germany,  which 
had  a magnificent  technical  school  at  Crefeld,  they 
would  not  allow  English  untechnical  goods  to  enter. 
They  came  here  and  sold  their  goods  free,  but  when 
Englishmen  went  there,  they  said,  “ Oh,  no  ; we  are 
technically  instructed  here  ; and  we  have  learned, 
if  you  beat  us,  to  shut  you  out ; but  when  we  can 
beat  you,  we  come  over  to  London,  as  the  best 
market.”  That  was  very  provoking;  and  he  could 
not  understand  why  the  English  did  not  learn 
wisdom.  Everyone  who  had  read  the  history  of  the 
silk  trade  knew  that  at  one  time  it  was  very  flourish- 
ing in  England,  and  they  all  knew  why  it  did  not 
flourish  now.  The  year  i860  made  the  fiuish  of  it ; 
it  never  recovered  that  blow.  He  concluded  by 
moving  a cordial  vote  of  thanks  to  Mr.  Purdon 
Clarke. 

The  vote  of  thanks  having  been  carried  unani- 
mously, 

Mr.  Purdon  Clarke  said  he  would  confine  him- 
self to  replying  to  what  had  been  said  by  Mr. 
Donaldson,  because  he  did  not  consider  that  English- 
men should  be  discouraged  in  trying  to  beat  the 
French.  We  had  proved  our  superiority  in  many 
other  things,  and  he  was  confident,  from  what  hi 
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had  seen,  that  we  should  be  able,  if  not  to  beat 
them,  at  any  rate  to  rival  them  in  the  higher 
arts.  Mr.  Donaldson  had  explained  the  matter  him- 
self, when  he  spoke  of  the  opportunity  France  had 
had.  The  specimens  he  had  shown  that  evening 
were  produced  by  a few  manufacturers,  working  for  a 
very  limited  market,  but  France  was  making  for  the 
whole  world  ; and  in  the  fine  arts  experiment  and 
practice  were  factors  as  valuable  as  that  intangible 
quality  known  as  good  taste.  France  had  the 
advantage  not  only  of  that  great  market,  but  ideas 
and  demands  were  sent  in  from  the  whole  world,  and 
they  were  all  worked  up  in  the  Lyons  factories.  If 
Spitalfields  were  placed  for  a few  years  in  the  same 
position,  we  should  soon  level  up,  and  if  we  had  ten 
years,  we  would  leave  France  behind.  It  was  per- 
fectly absurd  to  tell  the  countrymen  of  Flaxman, 
Turner,  and  Alfred  Stevens  that  refinement  in  art 
must  be  left  to  the  French.  He  was  rather  sorry 
that  he  had  introduced  political  matters,  but  that 
was  more  the  fault  of  politicians  who  meddled  with 
questions  of  commercial  expediency  which  they  were 
either  incapable  of  understanding  or  did  not  wish  to. 
He  felt  very  strongly  that  something  should  be  done 
to  secure  a more  favourable  tariff  for  the  entry  of  our 
silks  to  foreign  countries,  especially  as  France  was 
re-adjusting  the  duties  in  an  adverse  manner,  and, 
as  Lord  Masham  had  just  informed  them,  the  duty 
on  some  sorts  of  silk  goods  had  been  raised  100  per 
■cent,  in  America.  Perhaps  the  solution  was  to  be 
found  in  a remark  from  one  of  the  most  important 
distributors,  a Scotchman  and  a free  trader,  who  said 
that,  whilst  he  had  always  been  a free  trader,  and 
would  remain  one,  he  sometimes  thought  that  a 
little  vindictive  retaliation  might  be  useful,  when 
other  countries  imposed  prohibitive  duties,  and 
that,  at  the  present  time,  something  of  the  kind 
was  necessary  to  help  our  silk  manufactures. 

Sir  George  Birdwood  writes  as  follows : — I 
deeply  regret  having  been  forced,  by  a severe  acces- 
sion of  neuralgia,  to  leave  the  Society’s  Lecture-hall 
before  the  discussion  on  Mr.  C.  Purdon  Clarke’s 
paper  was  half  over,  and  hope  that  the  following 
remarks  which,  had  I been  present,  I should  have 
made  in  reply  to  Mr.  Hunter  Donaldson’s  despairing 
speech,  may  not  be  too  late  for  publication  with  the 
•official  report  of  the  proceedings  on  the  occasion. 
Confining  my  defence  of  the  natural  artistic 
aptitudes  of  our  English  manufacturers  to  the 
proofs  afforded  within  the  range  of  the  special 
manufactures  treated  of  in  Mr.  C.  Purdon  Clarke’s 
paper,  1 will  merely  say  that  having  been  afforded 
the  opportunity,  by  Messrs.  Collinson  and  Lock,  of 
closely  watching  for  twenty  years  past  the  growth 
and  development  of  the  lovely  silks  and  brocades 
associated  with  the  name  of  this  firm,  some  of 
the  best  known  of  which  were  exhibited  in  the 
Society’s  Lecture  - hall,  I have  long  been  con- 
vinced that  for  stateliness  and  grace  of  design, 
richness  and  delicacy  of  colour,  and  exquisite 


execution,  and  general  originality  of  treatment, 
they  are  equal  to  the  finest  productions  of  the 
famous  looms  of  Lyons.  I recollect  when  Messrs. 
Collinson  and  Lock  first  gave  up  having  their  silk 
stuffs  manufactured  in  France.  They  wanted  to 
reproduce,  in  large  quantity,  for  the  late  King  of 
Bavaria,  a fine  old  brocade  of  the  last  century,  and 
the  price  asked  by  the  Lyons  weavers  was  so  enor- 
mous that  they  resolved  to  have  the  work  done  at 
home,  and,  after  many  abortive  trials,  with  the  suc- 
cessful result  seen  in  the  beautiful  brocade  shown  by 
them  under  the  name  of  “ Malta,”  and  sold  by 
Messrs.  Collinson  and  Lock  at  about  half  the  price  a 
Lyons  silk  manufacturer  would  charge  for  it.  This 
was  in  “ the  seventies,”  and  since  then  this  pattern 
has  been  produced  in  every  combination  of  colours, 
and  hung  in  many  historic  houses,  including  the 
Imperial  castle  of  Charlottenburg.  Next,  they 
brought  out  a number  of  pure  silk  damasks,  dyed  by 
Mr.  Thomas  Wardle,  and  sold  them  at  the  price  of 
fairly  good  “ tapestry.”  They  are  dreams  of  exquisite 
colouring,  but  substantial  as  “cloth  of  gold,  of 
tissue.”  More  recently,  they  have  been  systematically 
reproducing  the  noblest  designs  of  the  Renaissance 
period  to  be  found  in  textile  fabrics,  and  in  novel 
combinations  never  before  attempted — gold  brocades, 
and  silver  and  gold  brocades,  and  brocades  of  mixed 
threads  of  gold  and  silver  and  silks,  and  with  effects  of 
colour  worked  out  entirely  by  Mr.  George  J.  S.  Lock, 
and  peculiar  to  himself.  They  were  hanging  on  the 
Society’s  walls  last  Tuesday  ; but  it  is  at  the 
Lyceum  Theatre,  in  Mr.  Henry  Irving’s  mounting 
of  Henry  the  Eighth , that  they  are  to  be 
seen  in  all  their  splendour  and  glory ; and 
as  I have  referred  to  Mr.  Henry  Irving,  let  me  add 
that  no  one  has  done  more  than  he  to  promote  the 
revival  in  our  generation  of  the  noble  silk  industry  of 
England,  so  true  is  it  that,  as  Cicero  has  said,  all  the 
arts  are  connected  together : — “ Omnes  artes,  quae  ad 
humanitatem  pertinent,  inter  se  continentur.”  Mr. 
Hunter  Donaldson  must  have  seen  these  things ; and 
seeing  them,  should  surely  have  perceived  from  them 
that  in  this  country  we  have  the  means  of  accomplish- 
ing anything  and  everything  that  could  be  attempted 
in  the  way  of  artistic  silk  weaving,  provided  only  the 
resources  at  our  command  are  directed  by  knowledge, 
taste,  and  the  high  courage  that  can  peremptorily  and 
resolutely  “ damn  the  expense.” 


Miscellaneous. 

♦ 

IRRIGATION  OF  ORANGE  GROVES  IN 
JAFFA. 

The  United  States  Consul  at  Jerusalem  says  that 
the  orange  groves,  and  their  system  of  irrigation, 
though  they  have  been  greatly  extended  within  com- 
paratively recent  times,  have  unquestionably  an 
origin  of  great  antiquity.  The  area  of  land  under 
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irrigation  at  Jaffa  would  exactly  include  the  space 
occupied  by  its  oiange  groves,  being  nearly  one- 
third  of  the  cultivatable  ground  belonging  to  the  com- 
munity— that  is,  of  9,000  acres  of  cultivatable  land, 
about  3,000  are  under  irrigation.  The  orange  and 
the  lemon  are  the  chief  crops  ; but  other  fruits,  such 
as  citrons,  limes,  peaches,  apricots,  grapes,  pome- 
granates, and  melons,  and  all  the  ordinary  garden 
vegetables,  are  also  produced  in  abundance,  and  of 
fine  quality.  The  vine  especially  is  of  late  receiving 
much  attention,  and  within  the  last  few  years  exten- 
sive vineyards  have  been  planted.  Neither  the  vine 
nor  the  olive,  of  the  latter  of  which  there  are  many 
groves,  requires  any  water  other  than  the  usual  rain- 
fall. The  supeiiority  of  the  Jaffa  orange  is  world- 
renowned,  whether  its  size  or  flavour  is  considered. 
In  an  average  season,  oranges  and  lemons,  together 
with  other  fiuits  and  vegetables,  to  the  va’ue  of 
^67,000,  have  been  exported  from  Jaffa,  and  in 
addition  to  these  there  is  an  immense  home  con- 
sumption. The  sources  of  the  water-supply  are  wells, 
which  are  fed  by  underground  springs.  The  engine 
in  use  for  raising  the  water  is,  in  every  case,  without 
exception,  the  so-called  baj.ira  or  bayard,  a 
wooden  machine  of  the  most  simple  construction, 
driven  by  horse  or  mule.  Its  principal  parts  are  a 
whim  beam  or  capstan,  with  horizontal  whetl  at- 
tached, moving  a vertical  wheel  connected  by  shaft 
with  a third  wheel,  which  carries  a chain  ho'dtng 
reversible  buckets.  A pole  inserted  in  the  whim 
beam  is  fastened  to  the  horse  or  mule,  and  the 
whole  machinery  is  set  in  motion,  the  wheel  with 
buckets  revolving  in  the  well,  dipping  up  the  water 
and  emptying  it  into  the  conduit  or  tank.  The  tanks 
are  usually  close  to  the  wells,  and  are  cemented 
basins  built  of  stone.  They  are  filled  during  the 
day,  the  water  being  distributed  from  them  througn 
the  various  channels  during  the  night,  in  order  that 
the  loss  by  evaporation  may  be  reduced  to  a 
minimum.  There  are  about  700  of  these  bajaras  at 
work  in  Jaffa,  and  the  system  of  water  distribution, 
being  entirely  under  private  control,  is  governed 
by  neither  law  nor  regulation.  The  quantity  of 
water  used  per  acre  during  the  season  of  twenty-three 
weeks  is  2.300  cubic  metres,  at  a cost  of  iod.  to  is. 
per  diem.  Thus,  for  instance,  the  average  expense  of 
irrigating  an  orange  garden  with  an  area  of  five  acres, 
would  be  about  ^38,  and  the  value  of  the  crop  may 
be  estimated  at  from  ^100  to  ^150.  As  to  the 
antiquity  of  the  system  of  irrigation,  the  close  resem- 
blance of  the  bajara  to  the  Spanish  noria , has  in- 
duced many  persons  to  imagine  that  it  was  introduced 
into  Jaffa  at  some  early  period  from  Spain,  but  as  the 
family  likeness  of  these  wheels  to  the  ancient  Persian 
wooden  water-wheel  is  equally  great,  and  as  the 
orange  tree  was  found  in  Palestine  by  the  Crusaders, 
in  the  nth  century,  the  actual  system  of  irrigation, 
says  the  United  States  Consul,  might  well  belong 
originally  tj  Palestine,  or  may  have  been  introduced 
from  Persia.  Owing  to  the  peculiarity  of  the  climate, 
the  orange  groves  are  obliged  to  be  watered  during  the 


summer  months,  or,  rather,  during  the  dry  season, 
when  no  rain  falls,  that  is  from  May  till  October,  or 
November.  The  rainfall  in  the  w.nter  month-,  that 
is,  from  November  to  May,  vari--  from  17  to  30 
inches.  The  phenomenon  of  the  “ air  cushion  *r 
is  seen  in  Jaffa,  says  Consul  Gillman,  to  perfection 
Before  a rain  sets  in,  it  generally  takes  several  days- 
of  preparation  before  the  result  appears.  Great 
clouds  roll  up  and  cover  the  heavens  with  their  dense 
masses,  but  they  attempt  in  vain  to  discharge  thc;r 
contents,  or,  if  they  do  succeed  i:i  dissoUing,  t»;c 
thirsty  a’mosphere  drinks  up  the  moisture  before  it 
even  reaches  the  earth.  And  this  must  continue  till 
the  intervening  strata  composing  the  “air  cushion”- 
are  suffie’ently  saturated  to  permit  the  rain  to  fall 
through,  which  then  occurs  in  a violent  and  often* 
injurious  downpour. 


METEOROLOGICAL  CHANGES  IN 
FRANCE. 

Mons.  Flammarion,  the  French  astronomer,  has- 
recently  been  directing  attention  to  the  climatic 
changes  in  France.  According  to  the  United  States 
Consul  at  Bordeaux,  he  states  that.  Torn  a:tual 
figures  obtained  within  the  past  six  years,  the 
temperature  of  Europe  has  been  falling.  France  has 
been  suffering  for  a long  time  from  an  excess  of  cold 
weather,  the  thermometrical  readings  at  Paris  having 
been  one  degrtc  Cent’grade  b.  low  the  normal  height  „ 
Other  readings  show  even  less  favourable  results. 
The  fall  is  more  noticeable  in  the  spring  than  during 
other  periods  of  the  year.  Similar  phenomena  are 
recorded  in  Great  Britain,  Belgium,  Spain,  Italy, 
Austria,  and  Germany,  while  the  really  cold  countries, 
such  as  Denmark,  Norway,  Sweden,  and  Russia, 
have  enjoyed,  during  the  last  four  years,  a tempera- 
ture slightly  above  the  average.  In  the  days  of 
Philippe  Auguste,  in  the  13th  century,  the  wines 
of  Etampes  and  Beauvais,  were  the  favourite  bever- 
ages at  court.  Henry  IV.,  a pronounced  bon  vivant y 
frequently  expressed  his  fondness  for  the  product  of 
the  Suresnes  grape.  At  the  present  day,  there  is 
not  a vineyard  of  importance  noith  of  Pari.- » 
and  as  for  the  petit  via  now  nude  at  Suresnes, 
it  has  become  only  the  drink  of  the  poorer 
classes.  In  the  middle  of  the  16th  century, 
Macon  was  celebrated  for  its  muscat  wines, 
whereas  the  muscatel  grape,  at  this  moment,  can 
scarcely  be  made  to  thrive  there.  Ancient  chronicles 
mention  the  cultivation  of  the  vine  in  Northern 
Brittany,  where  now  even  apples  are  not  plentiful. 
Again,  it  is  to  be  rem  irked  that  trees  which  once 
flourished  in  the  north  of  France,  are  at  present 
found  only  in  the  extreme  south,  and  a considerable 
number  have  disappeare  1 altogether.  Languedoc 
no  longer  grows  the  lemon  ; there  is  not  an  orange 
left  in  Roussillon.  The  Lombardy  poplar,  so  familiar 
and  picturesque  an  object  in  old  French  line  en- 
gravings, is  now  nowhere  to  be  found  on  French 
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soil.  These  are  facts  which,  says  Consul  Knowles, 
putting  statistics  out  of  the  question,  serve  to  illus- 
trate the  changes  wrought  by  temperature  in  the 
great  fruit-producing  country  of  France. 


Correspondence. 

♦ 

THE  OPIUM  QUESTION. 

Having  been  employed  for  about  twenty-five  years 
in  the  Province  of  Guzerat,  in  which  the  habit  of  opium 
eating  is  notoriously  prevalent,  I can  state  from  per- 
sonal experience  that,  so  far  from  that  habit  being 
injurious  to  the  well-being  of  the  people,  morally  as 
well  as  physically,  the  peasantry  of  the  province,  and 
especially  those  of  Kaira,  are  the  finest,  most  indus- 
trious, most  skilful  in  agriculture,  and  the  most 
law-abiding  that  we  have  in  Western  India.  There 
■can  be  no  doubt  that  if  by  any  means  the  habit  could 
be  put  a stop  to,  the  people  would  be  forced  to  resort 
to  some  other  stimulant  or  narcotic  to  counteract  the 
malarious  effects  of  the  climate.  The  alternative 
would  be  either  the  frightful  produce  of  hemp,  in 
the  shape  of  bhang  or  hashish , under  the  influence 
of  which,  it  may  be  noted  for  the  information  of 
the  anti-opium  agitators,  the  crime  of  running 
i(  a-muck”  is  invariably  committed,  or  the  drinking 
of  the  fermented  juice  of  the  palm.  I should  like 
to  draw  attention  to  the  comparative  results  of 
opium  eating  and  intoxication  from  this  spirit,  as 
shown  by  criminal  statistics.  Taking  the  whole 
population  of  Kaira — notorious  for  opium  eating 
— and  that  of  Tauna  (Phana),  where  the  palm 
abounds,  for  the  year  1890,  the  last  year  for  which 
statistics  are  available,  I find  that,  whereas  in  the 
former  one  in  334  was  charged  with  crime  of  some 
sort,  in  the  latter,  one  in  159,  or,  say  double 
the  number,  was  so  charged.  These  statistics  are 
amply  borne  out  by  my  experience  as  Police  Com- 
missioner in  both  these  districts.  I can,  in  fact,  only 
recollect  one  single  instance  in  which  I saw  a man  at 
all  the  worse  for  eating  opium.  This  was  in  the  case 
of  a Rajpoot  official,  who  appeared  half-dazed,  and 
unable  to  answer  questions  intelligently.  He,  how- 
ever, left  my  tent  for  a minute,  and  came  back,  after 
taking  his  little  dose,  which  acted  as  a pick-me-up, 
as  brisk  and  intelligent  as  anyone  could  wish  to  see. 

Mr.  Batten,  in  his  paper,  talks  of  the  difficulty 
attending  the  establishment  of  a frontier  line  of 
2,000  or  3,000  miles.  This  probably  refers  only  to 
the  old  preventive  salt  line,  as  that  length  of  line 
would  probably  not  suffice  for  Guzerat  alone,  in 
which  British  and  Gaekwari  villages  are  greatly 
intermixed,  especially  in  those  parts  of  the  country  in 
which  the  poppy  is  most  successfully  cultivated. 
Where  such  is  the  case,  it  would  be  simply  impossible 
to  put  a stop  to  the  smuggling  of  an  article  like 
opium,  of  which  a quantity  sufficient  to  last  a 


moderate  eater  for  a year,  at  the  rate  of  10  grains  a 
day,  can  be  easily  carried  in  one’s  pocket.  The  anti- 
opium party  are  strong  on  the  point  of  putting  a 
stop  to  the  growth  of  the  poppy.  They  are  probably 
not  aware  that  such  has  been  the  policy  in  Bombay, 
ever  since  we  took  possession  of  the  greater  part  of 
the  country  rather  more  than  70  years  ago.  This 
has,  however,  not  had  the  effect  of  putting  a stop  to 
the  practice  of  opium  eating,  as  they  imagine  it 
would.  The  Indian  Government  have  been  wise 
enough  not  to  attempt  the  insane  task  of  “ expelling 
nature  with  a pitchfork,”  and  have  supplied  good 
opium  for  consumption  through  licensed  vendors, 
and  have  thus,  I have  no  hesitation  in  saying,  saved 
the  people  from  decimation.  If  you  cannot  by  law 
prevent  the  use  of  opium,  or  some  kind  of  intoxicat- 
ing stimulant,  in  India,  does  it  not  stand  to  reason 
that  the  better  policy  is  that  of  controlling  it  as  far 
as  practicable  ? You  cannot  put  a stop  to  the  drink- 
ing of  beer  and  spirits  in  England ; would  any 
Government  sufficiently  insane  to  do  away  with  the 
licensing  of  public  houses  and  abolish  the  tax  on 
drink  remain  long  in  power  ? 

But  the  greatest  argument  in  favour  of  the  con- 
tinuation of  the  present  system  in  India  lies,  as  I have 
already  stated  in  a letter  to  the  Times , published 
about  two  months  ago,  in  the  impossibility  of  pre- 
venting the  growth  of  the  poppy  in  the  native  States 
everywhere  intermixed  with  British  territory.  Were 
England  to  double  her  national  debt,  with  a view  to 
compensating  those  States  for  the  abolition  of  its 
legal  cultivation,  I maintain  that  with  the  whole 
people  in  opposition  to  us,  we  could  no  more  carry 
out  the  policy  than  the  Government  of  China  are 
now  able  to  do.  Under  all  these  circumstances,  were 
it  not  for  the  evident  illusions,  arising  from  the  deaf- 
adder  like  proceedings  of  the  Anti-Opium  Society, 
and  the  mistaken  sincerity  of  some  of  its  members, 
the  arguments  they  bring  forward  against  the  opium 
system  in  India  may  be  designated  by  no  worse  than 
the  appellation  of  childish.  If  they  are  in  want  of  a 
reasonable  policy,  let  them  agitate  for  the  adoption  of 
the  British  system  in  all  native  States  by  the  rulers  of 
those  States.  Treaties  to  this  effect  were  entered 
into  with  those  in  Guzerat  on  the  assumption  of 
British  rule  there,  and  might  probably  be  carried  out 
without  much  difficulty  elsewhere. 

A.  Rogers, 

Late  Revenue  and  Police  Commissioner  in 
Guzerat. 


ENGLISH  TRADE  AND  COMPETITION. 

My  friend,  Mr.  Ewing  Matheson,  has  dealt  with 
the  subjects  of  exchange  and  trade,  which  are  of  par- 
ticular interest  to  the  Society  of  Arts.  As  Mr.  J. 
Biddulph  Martin  and  himself  say,  it  is  not  easy 
always  to  get  at  the  exact  facts  of  matters  so  com- 
plicated. It  is  true  the  Germans  have  long  carried  on 
a fierce  competition,  but  whether  they  have  so  fully 
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succeeded,  and  whether  the  English  are  such  fools 
as  writers  on  the  subject  suppose,  Mr.  Matheson  is 
inclined  to  doubt. 

Mr.  Matheson  knows  that  he  is  stating  what  is 
correct,  when  he  says  (p.  508)  that  it  is  not  all  profit 
to  the  German.  There  are  countries  where  there  is 
no  English  or  American  merchant,  and  where  the 
Germans  have  stepped  in.  On  a little  inquiry,  we 
should  find  that  there  are  big  houses  here  which  have 
no  longer  any  trade  in  the  country,  but  which  have, 
after  twenty  or  thirty  years,  large  sugar  and  coffee 
estates  belonging  to  them,  and  hanging  on  their 
hands.  One  curious  thing  is  that  some  of  these  mer- 
chants are  of  German  birth,  because  the  great  houses 
in  London  include  Hamburghers  and  other  Germans, 
who  have  preferred  an  English  habitat  for  carrying 
on  their  foreign  business,  and  these  are  among  the 
parties  incriminated  as  being  infeiior  in  enterprise  to 
the  Germans. 

A young  German  clerk  sets  up  as  a shopkeeper  in 
a country,  and  he  readily  receives  support  from 
Germany  in  the  supply  of  goods,  and  in  obtaining 
credits.  He  carries  on  a direct  trade  with  the  store- 
keepers and  planters,  and  does  a very  good  business, 
and  goes  ahead.  By-and-bye  comes  the  coffee-borer, 
a civil  war,  or  some  other  plague,  and  the  whole 
trade  is  stopped.  His  German  friends  are  locked  up, 
but  they  are  “ secured  ’’  — secured  with  a vengeance 
by  coffee  estates.  Of  this  process  in  time  they  get 
sick.  The  London  houses  know  it,  and  it  is  not 
want  of  enterprise  keeps  them  out  of  the  market. 

Another  chance  for  the  young  German  is  this.  In 
the  corrupt  states  of  South  America  the  goods  are 
smuggled  by  connivance  of  the  local  houses  and  the 
Customs  directors.  This  is  business  which  the 
English  and  American  houses  will  not  do,  and,  of 
course,  they  cannot  compete  with  local  houses.  A 
few  years  ago  there  was  not  an  English  or  American 
house  left  in  Mexico  on  this  account. 

The  young  German  clerk  goes  in  for  contraband, 
and  does  well.  Some  day  an  opposition  political 
party  will  get  into  power,  and  put  the  Customs 
directors  and  merchants  in  jail,  and  take  measures 
to  extract  as  much  of  the  spoil  as  they  can. 

The  German  shopkeepers  all  over  the  world  do 
a large  business  in  bogus  English  and  French  goods 
at  low  prices,  with  forged  trade  marks,  and  which 
are  sold  to  native  shopkeepers  in  fraud. 

A large  resource  to  the  German  dealers  is  to  obtain 
goods  from  German  manufacturers,  who  get  no 
returns,  and  are  plundered  to  an  enormous  extent. 
As  Mr.  Matheson  intimates,  the  English  manu- 
facturer does  not  show  a readiness  for  this  kind  of 
business  nor  the  requisite  enterprise.  He  therefore 
prefers  (p.  508)  to  leave  to  merchants  here  to  look 
after  the  money  to  be  paid  for  his  goods,  instead  of 
losing. 

This  explains  the  late  Foreign-office  correspond- 
ence, where  a London  house  declined  to  supply 
goods  to  a Bulgarian  house  in  Sofia,  except  for  cash  in 
London.  On  any  other  conditions  they  had  no  re- 


medy for  their  money.  H.M.’s  Consul  need  not 
have  been  much  surprised  at  this  result.  Another 
house  refused  to  supply  a less  consignment  than 
150  tons  of  slates,  to  the  great  surprise  of  that 
functionary. 

A large  branch  of  German  and  Belgian  enterprise, 
with  which  Mr.  Matheson  is  acquainted,  and  which 
is  not  so  profitable  as  it  assumed,  is  the  sale  of  metal, 
engineering  and  other  goods  in  this  market,  at  lower 
rates  than  the  local  prices,  for  the  purpose  of  getting 
money  to  work  the  foreign  factories. 

The  Lyons  silk  manufacturers  also  do  something 
in  this  way.  As  they  cannot  sell  locally  under  the 
trade  “ scale,*’  when  they  want  money  they  send  to 
this  market,  which  is  the  slaughter-house  of  the 
world,  and  raise  money  here.  The  statistician  has 
some  interesting  figures  of  so  many  goods  and  so 
much  value,  but  which  do  not  represent  the  real 
nature  of  the  transaction,  which  is  a loss  for  France. 
Some  of  the  goods  are  sent  abroad,  so  as  to  compete 
at  under  prices  with  French  silks.  Board  of  Trade 
figures  do  not  always  represent  commercial  facts. 

Where  the  business  is  carried  on  by  mercantile 
credits,  English  commercial  travellers  do  not  go,  be- 
cause all  goods  are  purchased  by  the  English  house, 
and  this  gives  one  of  the  commissions  on  the  business. 

Scattered  over  the  world  is  a large  body  of  French 
traders,  who  deal  in  articles  de  Paris,  French  silks, 
&c.,  and  for  which  they  receive  ready-money,  trans- 
mitting it  with  the  orders  to  the  relative  or  corres- 
pondent in  France,  sometimes  in  advance.  No  French 
traveller  stands  a chance  there.  In  some  places 
specie  is  remitted  in  groups,  in  some  bills  of  ex- 
change, and  a large  amount  of  the  imports  of  specie 
by  steamers  is  on  French  account.  They  sell  genuine 
articles  and  get  their  own  prices.  The  Catalan  shop- 
keepers are  again  doing  a large  business  of  the  same 
kind,  and  so  are  the  Genoese  and  other  Italians. 

The  smaller  houses  rarely  deal  in  produce  for 
export,  though  in  the  present  day  the  numerous 
steamers  that  call  give  facilities.  Produce  goes 
mostly  to  the  English  houses,  unless  it  is  a special 
article  for  the  French,  American,  or  German  market. 
In  many  cases  the  produce  goes  in  the  nature  of 
things  to  the  English  houses,  as  they  make  advances 
on  crops,  and  the  produce  may  be  shipped  to  Havre* 
Hamburg,  Bremen,  Rotterdam,  or  some  other  port. 

The  produce  houses  generally  have  in  their  hands 
the  bill  market  and  the  sale  of  bills,  regulating  the 
rate  among  themselves,  including  all  the  English  and 
foreign  houses.  A well-established  house  makes  a 
separate  profit  on  the  drafts  that  are  sold,  and  sundry 
commissions. 

One  little  matter  that  is  known  in  connection  with 
certain  places  is  liquidation.  The  local  houses 
periodically  wind  up,  leaving  the  foreign  creditors 
minus.  Calcutta,  Constantinople,  and  Smyrna,  have 
carried  on  the  business  of  liquidation  for  above  a 
century. 

Wherever  there  is  a Consular  Court,  and  there  are 
plenty  of  these  now,  the  English  merchant  has  no 
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remedy  against  his  local  debtor,  who  is  under  the 
protection  of  some  consulate,  and  his  consul  stands 
by  him  against  the  foreign  claimant. 

In  many  other  places  there  is  no  remedy  if  the 
judge  is  godfather  or  compadre  with  the  defendant. 

These  are  a few  cases  in  support  of  Mr.  Martin 
and  Mr.  Matheson  that  the  incidents  of  trade  are 
rather  more  complicated  than  appears  on  the  surface, 
and  not  wholly  dependent  on  commercial  travellers 
or  price  lists.  It  is  not  the  business  of  merchants  to 
state  their  course  of  trade  for  the  amusement  and 
instruction  of  writers  in  newspapers. 

Of  late  there  has  been  an  enormous  expansion  of 
trade  in  the  world  and  many  countries  are  getting  a 
share  of  this,  but  we  cannot  relax  our  exertions. 

Hyde  Clarke. 


CHICAGO  EXHIBITION. 

Mr.  G.  N.  Hooper  writes  The  American  people 
invite  all  the  world  to  a great  festival  and  competition 
at  Chicago.  They  do  so  not  as  philanthropists,  but 
champions  in  a struggle  for  supremacy  in  manufac- 
tures and  commerce.  As  evidence  that  they  are  in 
earnest,  and  that  this  effort  is  no  child’s  play,  they 
incur  a vast  expenditure,  they  plan  and  build  vast 
and  handsome  structures,  not  for  use  only,  but  to 
please  the  taste.  There  are  to  be  amusements  and 
pleasures  as  well  as  serious  business,  and  still  more 
serious  adjudication  of  rewards. 

The  stakes  are  heavy,  but  the  gains  and  losses  may 
be  proportionately  heavy.  But,  to  make  the  gains 
certain,  and  the  losses  unlikely,  they  have  sent  an 
able  Commissioner  to  repeat  the  general  invitation, 
and  to  make  it  almost  personal. 

The  collection  of  foreign  exhibits  is  undertaken 
under  immense  difficulties,  with  an  almost  (and  inten- 
tionally) prohibitive  tariff.  That  tariff  is  not  of 
exceptional  advantage  to  the  United  States,  for  under 
it  the  rivalry  of  American  shipping  has  been  removed, 
while  that  of  our  country  has  been  immensely 
extended. 

In  these  days,  isolated  individual  exhibitors,  in  many 
cases,  are  at  a great  disadvantage,  for  without  pre- 
vious arrangement  with  others,  they  may  chance  to 
exhibit  large  quantities  of  similar  goods,  create  need- 
less and  reckless  competition  and  profitless  trade, 
while  other  goods  are  not  shown,  and  trade  is  thereby 
lost.  By  a carefully  selected  exhibit  of  the  best  goods 
of  the  best  makers , a good  impression  can  be  made 
on  visitors,  and  advantages  directly  come  to  those 
whose  goods  are  not  shown,  as  well  as  to  the  exhibi- 
tors themselves. 

The  Institute  of  British  Carriage  Manufacturers  is 
endeavouring  to  arrange  for  a very  select  exhibit  of 
twelve  carriages  of  the  best  London,  provincial, 
Scotch,  and  Irish  makers,  each  to  show  some  special 
carriage  for  which  they  have  a reputation.  Such  an 
arrangement  has  been  worked  by  French  and  Belgian 
makers,  and  if  our  very  free  institutions  permit  such 


joint  action  for  mutual  support  and  advantage,  it 
appears  to  me  to  be  the  best  for  such  occasions, 
where  heavy  expenditure  and  disappointment  are 
frequently  the  lot  of  those  who  act  without  looking 
closely  to  ascertain  the  best  ways  and  means  to 
accomplish  the  end  they  desire  to  attain.  Our  ances- 
tors shed  their  blood  freely,  and  spent  millions  of 
treasure  to  extend  British  influence  and  trade. 

Times  have  changed — and  we  are  now  invited  to  a 
peaceful  and  commercial  struggle,  where  time  and 
money  have  to  be  spent  to  hold  our  own  ; but  these 
sacrifices  are  trifles  when  compared  with  those  of  our 
ancestors,  who  did  the  fighting  years  ago,  and  formed 
the  commerce  that  our  generation  now  enjoys. 


Notes  on  Books. 


A First  Book  of  Electricity  and  Magnetism  : 
for  the  use  of  Elementary  Science  and  Art  and 
Engineering  Students,  and  general  readers.  By 
W.  Perren  Maycock,  M.Inst.E.E.  London  r 
Whitaker  and  Co. 

This  work  is  intended  as  an  introduction  to  the- 
ordinary  text-books  of  the  subject,  and  covers  the 
syllabus  of  the  elementary  stage  of  the  Science  and 
Art  Department.  The  first  part  is  devoted  to 
magnetism,  the  second  to  electrokinetics  or  electri- 
city in  motion,  and  the  third  part  to  electrostatics  or 
electricity  at  rest.  Questions  are  attached  to  each 
part,  and  a list  of  apparatus  required  is  added  at  the 
end  of  the  book. 

The  Practical  Telephone  Handbook  ani> 
Guide  to  the  Telephonic  Exchange.  By 
Joseph  Poole.  London  : Whitaker  and  Co. 

In  a volume  of  convenient  size  Mr.  Poole  has. 
succeeded  in  giving  a large  amount  of  information 
respecting  the  telephone  and  its  latest  developments. 
The  various  instruments  in  use  are  fully  illustrated,  as 
well  as  the  necessary  apparatus.  The  special  Ex- 
change systems  are  also  explained.  Tne  book  has  on 
the  whole  227  cuts. 


Encyclopedie  Scientifiquedks  Aide-Memoire. 
Edited  by  M.  H.  Leaute,  Membre  de  l’lnstitur. 
Paris:  Gauthier- Villars  et  fils. 

Resistance  des  materiaux , 1892.  By  M.  Duquesnay. 
Distribution  de  V eleciricite  par  installation  isolees , 
1892.  By  R.  V.  Picou. 

Transmission  de  la  force  motrice  par  air  comprime 
ou  rarefie , 1892.  By  Al.  Gouilly. 

Etude  experimentale  calorimetrique  de  la  machine  a 
vapeur,  1892.  By  Professor  Dwdshauvers-Dery. 

The  above  four  volumes  all  form  part  of  the 
technical  series,  published  for  the  use  of  engineers 
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and  contractors  under  the  title  of  the  Encyclopedic 
Scientifique  des  Aide-Memoire.  Each  book  contains 
a collection  of  formulae,  tables,  and  other  information 
relating  to  its  own  subject.  That  of  M.  Duquesnay 
has  a bibliography  of  French  books  and  memoirs  on 
the  subject  of  the  strength  of  materials,  strains,  &c. 
All  the  treatises  appear  to  be  of  a thoroughly 
practical  character. 

Handbook  of  the  United  States.  Edited  by 

Moses  King.  London  : Osgood,  Mcllvaine, 

and  Co. 

A very  full  and  complete  guide-book  to  the  State'. 
Each  State  has  a separate  section  to  itself,  giving 
its  history,  statistics,  description,  accounts  of  the 
principal  cities,  &c.  These  are  all  arranged  alpha- 
betically. There  is  a map  of  each  State,  and  the  book 
is  very  fully  illustrated  throughout,  there  being  51 
coloured  maps  and  2,600  illustrations. 


The  Advanced  Class-book  of  Modern  Geo- 
graphy: Physical— Political — Commercial. 
By  William  Hughes  and  J.  Francon  Williams. 
London : George  Philip  and  Son. 

This  volume  contains  a full  account  of  the  various 
countries  of  the  world,  in  which  particular  attention 
is  paid  to  the  industries  and  trade  of  the  countries, 
as  well  as  to  the  physical  properties  and  political 
condition.  The  introduction  deals  with  the  essential 
elements  of  the  science  of  geography,  and  contains 
an  account  of  the  geographical  distribution  of  man, 
and  of  the  necessaries  of  life. 


Pye’s  Surgical  Handicraft:  A Manual  of 
Surgical  Manipulations,  Minor  Surgery,  and  other 
matters  connected  with  the  work  of  House  Surgeons 
and  Surgical  Dressers.  Third  edition,  revised  and 
edited  by  T.  H.  R.  Crowle,  F.R.C.S.  Bristol: 
John  Wright  and  Co. 

The  author  states  that  his  aim  in  producing  this 
book  has  been  to  draw  special  attention  to  the 
manipulative  side  of  surgery,  and  to  impress  upon 
students  that,  although  surgery  is  becoming  more 
scientific  day  by  day,  yet  that  surgeons  can  never 
cease  to  be  handicraftsmen.  The  subject-matter  of 
the  book  is  treated  under  10  sections — (1)  On  the 
arrest  of  haemorrhage ; (2)  apparatus  for  restraint 
and  support  (bandages,  splints,  &c.) ; (3)  of  fractures ; 
(4)  wounds,  ulcers,  burns,  See. ; (5)  cases  requiring 
prolonged  or  mechanical  treatment ; (6)  emergencies, 
such  as  drowning,  poisoning,  See.  ; (7)  anaesthetics  ; 
(8)  extraction  of  teeth  and  management  of  aural 
cases ; (9)  minor  surgery;  (10)  preparation  of 

patients  for  operation,  &c. 

Three  chapters  are  contributed  by  other  writers : 
that  on  the  administration  of  anaesthetics  by  Joseph 
Mills ; that  on  the  extraction  of  teeth  by  H.  Howard 
Hayward  ; and  that  on  the  practical  management  of 
aiBiral  cases  by  G.  P.  Field.  The  book  is  fully 
illirat-rated. 


Epitome  of  Mental  Diseases:  with  the  present 
Methods  of  the  Certification  of  the  Insane,  and  the 
Existing  Regulations  as  to  “ Single  Patients,”  for 
Practitioners  and  Students.  By  James  Shaw, 
M.D.  Bristol:  John  Wright  and  Co. 

The  title  of  this  book  sufficiently  explains  its 
contents;  but,  it  may  be  remarked,  that  one 
chapter  is  devoted  to  an  index  of  symptoms  with  the 
mental  diseases  in  which  they  occur,  and  that  another 
contains  an  index  of  mental  diseases,  with  their 
synonyms  and  symptoms.  The  last  chapter  is  de- 
voted to  the  consideration  of  legal  regulations  aod 
forensic  psychiatry,  and  contains  forms  of  certificates, 
orders,  8c c.,  now  in  use,  and  a statement  of  the  legal 
tests  of  insanity,  and  legal  responsibility  of  the 
insane. 


Solutions.  By  W.  Ostwald,  translated  by  M.M. 

Pattison  Muir.  London  : Longmans,  Green,  and 
Co.. 

The  translator  points  out  that  a complete  account 
of  the  facts  relating  to  solutions,  and  the  theory 
drawn  therefrom,  is  only  to  be  found  in  Professor 
Ostwald’s  “ Lehrbuch  der  Allgemeinen  Chemie,” 
and  he  has  therefore  translated  the  portion  of  that 
book  which  relates  to  the  subject,  and  published  it 
as  a substantive  work.  The  author  has  revised  the 
translation  and  made  such  changes  and  improvements 
as  he  considered  necessary.  The  subjects  of  the 
various  chapters  are  as  follows  :— Solutions  in  gases, 
solutions  of  gases  in  liquids,  solutions  of  liquids  in 
liquids,  solution  of  solids  in  liquids,  osmose,  diffusion, 
vapour  pressures  of  solutions,  freezing  points  of  solu- 
tions, salt  solutions,  and  the  simultaneous  action  of 
several  solvents. 


Exercises  for  Technical  Instruction  in 
Wood-working  : designed  and  drawn  by  H. 

Jay  ; arranged  by  E.  R.  Kidson.  London  : Long- 
mans, Green,  and  Co. 

These  illustrations  of  the  art  of  wood-working  are 
shown  on  eighty-seven  cuts  divided  into  three  sets, 
each  set  being  contained  in  a cloth  case.  The  differ- 
ent processes  in  carpentry  and  joinery  are  clearly 
shown,  and  short  explanations  are  also  given  on  the 
cards. 


General  Notes. 


Chicago  Exhibition. — The  French  Chamber  of 
Deputies  have  just  voted  ^130,000  as  a grant  for  the 
proper  representation  of  Frauce  at  the  Chicago 
Exhibition. 
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MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  Eight  o’clock  : — 
April  27. — Prof.  Robert  Wallace,  “ Egyptian 
Agriculture.”  Lieut. -General  Michael,  C.S.I., 
will  preside. 

May  4. — J.  N.  Shoolbred,  B.  A.,  “ The  Brad- 
ford Corporation  Electricity  Supply.” 

Papers,  the  dates  of  reading  of  which  are  not 
yet  fixed  : — 

“The  Fisheries  Department:  its  Position  and 
Prospects.”  By  J.  W.  Willis  Bund. 

“Colour  Blindness.”  By  Captain  W.  de  W. 
Abney,  C.B.,  F.R.S. 

“ Uses  and  Applications  of  Aluminium.”  ByG.  L. 

Addenbrooke. 


Indian  Section. 

Thursday  afternoons,  at  4.30  p.m.  : — 

April  28. — Sir  William  Wedderburn,  Bart., 
“Reorganisation  of  Agricultural  Credit  in  India.” 
Samuel  Smith,  M.P.,  will  preside. 

May  19.  — Jervoise  Athelstane  Baines, 
I.C.S.,  Chief  Census  Commissioner  for  India,  “ The 
Indian  Census  of  1891.”  Sir  Charles  Bernard, 
K.C.S.I.,  will  preside. 


Foreign  and  Colonial  Section. 
Tuesday  evenings,  at  Eight  o’clock  : — 
April 26.— Sir  Edward  Braddon,  K.C.M.G., 
Australasia  : its  Progress  and  Resources.”  Sir 
Robert  G.  W.  Herbert,  K.C.B.,  will  preside. 

May  24. — Colonel  Howard  Vincent,  C.B., 
M.P.,  “The  Extension  of  Colonial  Trade.” 


Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

May  17. — William  Simpson,  R.I.,  “Mud  as  a 
Material  for  Architecture  in  India  and  the  East.” 

Mr.  Robinson  is  unable  to  read  the  paper  already 
announced  for  this  evening  on  account  of  ill-health, 
and  Mr.  Simpson  has  kindly  agreed  to  take  his 
place. 

May  31.— Willtam  De  Morgan,  “ Lustre 
Ware.” 


Cantor  Lectures. 

Monday  evenings,  at  Eight  o’clock  : — 

Dr.  Percy  Frankland,,  F.C.S.,  “Recent 
Contributions  to  the  Chemistry  and  Bacteri- 
ology of  the  Ferment?ition  Industries.” 
Four  Lectures. 

May  2,  9,  16,  23. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  April  25  ...  Chemical  Industry  (London  Section), 
Burlington-house,  W.,  8 p.m. 

Surveyors,  12,  Great  George-street,  S.W.,  8 p.m. 
Mr.  E.  G.  Wheler,  “ Leases  to  Limited  Liability 
Companies.” 

Actuaries,  Staple-inn-hall,  Holborn,  7 p.m. 

Medical,  xx,  Chandos-street,  W.,  8£  p.m. 

Tuesday,  April  26.. .SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Foreign  and  Colonial 
Section.)  Sir  Edward  Braddon,  “ Australia  : its 
Progress  and  Resources.” 

Medical  and  Chirurgical,  20,  Hanover- square,  W. , 
8J  p.m. 

Civil  Engineers,  25,  Great  George  - street,  S.W., 
8 p.m.  Mr.  James  Swinburne,  “ Electric  Light 
Measuring  Instruments.”  tj  p.m.  Reception 
by  the  President  and  Council. 

Statistical,  School  of  Mines,  Jermyn-street,  S.W., 
7+  p.m.  Mr.  R.  Henry  Rew,  “ An  Inquiry  into  the 
Statistics  of  the  Production  and  Consumption  of 
Milk  and  Milk  Products  in  Great  Britain.” 
Photographic,  Great  Russell-street,  W.C.,  8 p.m. 
Anthropological,  3,  Hanover-square,  \V.,  8£  p.m. 

1.  Professor  R.  K.  Douglas,  “ The  Social  and 
Religious  Ideas  of  the  Chinese,  as  illustrated  in 
the  Ideographic  Characters  of  the  Language.” 

2.  Mr.  Joseph  Offord,  jun.,  “ The  Mythology  and 
Psychology  of  the  Ancient  Egyptians.” 

Wednesday,  April  27. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Prof.  Robert  Wallace, 
“ Egyptian  Agriculture.” 

Geological,  Burlington-house,  W.,  8 p.m.  1.  Mr. 
Ernest  A.  Floyer,  “ Notes  on  the  Geology  of  the 
Northern  Etbai,  or  Eastern  Deseit  of  Egypt ; with 
an  Account  of  the  Emerald  Mines.”  2.  Mr.  Alex. 
Carson,  “ The  Rise  and  Fall  of  Lake  Tangan- 
yika.” 

Microscopical,  20,  Hanover-square,  W.,  8 p.m. 
1.  Dr.  E.  Giltay,  “ On  the  use  of  the  Camera 
Lucida  in  drawing  Bacteria.”  2.  Mr.  F.  Chap- 
man, “ Foraminifera  of  the  Gault  of  Folkestone.” 

3.  Surgeon  P.  W.  Basset-Smith,  “ On  some  Deep- 
Sea  Deposits  collected  during  a Voyage  of  Her 
Majesty’s  ship  Penguin,  1891.”  4.  Mr.  W.  M. 
Osmond,  “ Simple  Photomicrographic  Apparatus.” 

Royal  Society  of  Literature,  20,  Hanover-square, 
W.,  4(5  p.m.  (Annual  Meeting.) 

Royal  Botanic,  Inner  Circle,  Regent’ s-park,  N.W., 
2 p.m.  Second  Spring  Exhibition  of  Flowers. 

Civil  and  Mechanical  Engineers,  7,  Wesfcminster- 
chambers,  S.W.,  7 p.m.  Annual  General  Meeting. 

Thursday,  April  28..  SOCIETY  OF  ARTS,  Job®-street, 
Adelphi,  W.C.,  4J  p.m.  (Indian  Section..)  Sir 
William  Wedderburn,  “Reorganisation  o£  Agri- 
cultural Credit  in  India.” 

Royal,  Burlington-house,  W.,  4J  p.m. 

Antiquaries,  Burlington-botase,  W.,  8jp.m. 

Electrical  Engineers,  25  Great  George-streefx,.S.W., 

8 p.m.  Mr.  A.  P.  Trotter,  “Notes  on. the- Light  of 
the  Electric  Arc.” 


The  Telegraphic  Address  of  the  Society  cf  Arts, 
and  of  the  Royal  Commission  for  tk&  Chicago 
Exhibition , ii  “ Praxiteles,  London." 
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FRIDAY,  APRIL  29,  1892. 


All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi , London , W.C. 


Chicago  Exhibition,  1893. 
♦ 

MEETING  OF  THE  ROYAL  COM- 
MISSION. 

A meeting  of  the  Royal  Commission  was 
held  on  Wednesday,  27th  inst.  Present : Sir 
Frederick  Bramwell,  Bart.,  D.C.L.,  F.R.S., 
in  the  chair;  Sir  Frederick  Abel,  K.C.B., 
D.C.L.,  F.R.S.,  Sir  George  Birdwood, 

K.C.I.E.,  C.S.I.,  LL.D.,  M.D.,  Sir  Owen 
Tudor  Burne,  K.C.S.I.,  C.I.E.,  Michael 

Carteighe,  Francis  Cobb,  Sir  Philip  Cunliffe- 
Owen,  K.C.B.,  K.C.M.G.,  C.I.E.,  Professor 
James  Dewar,  M.A.,  F.R.S.,  James  Dredge, 
C.  Malcolm  Kennedy,  C.B.,  W.  H.  Preece, 
F.R.S.,  Sir  Owen  Roberts,  M.A.,  F.S.A.,  with 
Sir  Henry  Trueman  Wood,  M.  A.,  as  Secretary. 


APPLICATION  FOR  SPACE  IN  THE 
BRITISH  SECTION. 

The  Royal  Commission  are  now  able  to 
announce  that,  her  Majesty’s  Government 
having  increased  the  grant  placed  at  their 
disposal  for  the  purposes  of  the  British  Sec- 
tion, from  ^25,000  to  ^60,000,  they  can  dis- 
pense with  any  charges  for  space  at  the  Exhi- 
bition, and  will  return  to  the  intending  ex- 
hibitors the  amounts  already  paid  on  that 
account. 

All  applications  must  be  made  upon  forms 
to  be  obtained  from  the  Secretary  of  the  Com- 
mission at  their  offices,  Society  of  Arts,  John- 
street,  Adelphi,  London,  W.C.  They  must 
be  sent  in,  properly  filled  up,  and  addressed 
to  the  Secretary,  as  above. 


Proceedings  of  the  Society. 


EIGHTEENTH  ORDINARY 
MEETING. 

Wednesday,  April  27,  1892  ; Lieut. -General 
J.  Michael,  C.S.I.,  in  the  chair. 


The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Collins,  Ernest,  The  Gables,  Wedderburn-road, 
Hampstead,  N.W. 

Deverell,  Frederick  Harold,  The  Custom-house,  E.C. 
Dowling,  Dennis  John,  Bromley,  Kent. 

Elworthy,  Herbert  S.,  cire  of  William  Watson  and 
Co.,  Bombay,  India. 

Fowler,  Alexander  Farquharson,  Highfnld,  Ashton, 
Preston,  Lancashire. 

Gray,  Robert,  Glenclune,  Port  Glasgow. 

Grinlinton,  J.  J.,  care  of  Darley  and  Butler, 
Billiter  - square-buildings,  E.C.,  and  Colombo, 
Ceylon. 

Grover,  Colonel  George  Edward,  R.E  , British 
Section,  World’s  Columbian  Exposition,  Chicago, 

U. S.A.,  and  United  Service  Club,  S.W. 
Gwynne-Griffith,  J.  St.  A.  Mansel,  Hendre-Owen, 

Bedford-park,  Chiswick. 

Hutchinson,  Surg.-General  Robert  F.,  35,  Clanri- 
carde-gardens,  W. 

Ismay,  Thomas  Henry,  J.P.,  D.L.,  Dawpool,  Birken- 
head. 

Jones,  Julius  Marris  Wilson,  309,  Kennington-road, 
S.E. 

Kempster,  William  Henry,  M.D.,  Oak  - house, 
Battersea,  S.W. 

Osborne,  Major-Gen.  W.,  United  Service  Club,  S.W. 
Rollit,  Sir  Albert  Kaye,  M.P.,  LL.D.,  Dunster- 
house,  Mark-lane,  E.C.,  and  Cottingbam,  East 
Yorks. 

Sanbergue,  Arthur  de,  3,  Victoria-street,  S.W.,  and 
Barbadoes,  West  Indies. 

Sandell,  Henry  William  Adrian,  M.R.C.S., 
L.R.C.P.,  Leighton  Buzzard,  Bedfordshire. 
Sherwell,  John  William,  Saddlers’ -hall,  141,  Cheap- 
side,  E.C. 

Tonks,  J.  William,  Victoria-street,  Birmingham. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 

Adams,  Edgar  T.,  The  Cottage,  Halstead,  Essex. 
Archer,  Edgar,  Ingleside,  South  Norwood-park,  S.E. 
Bean,  Alexander  Thomas,  7,  Victoria-street,  S.W. 
Curtis,  Alfred  Harper,  B.A.,  13,  South-hill  Park- 
gardens,  Hampstead,  N.W. 

Foster,  William,  M.A.,  Chemical  Laboratory,  Mid- 
dlesex Hospital,  Mortimer-street,  W. 

Gott,  B.  S.,  M.A.,  Corinium,  St.  Mark’s,  Chelten- 
ham. 

Hills-Johnes,  Lieut. -General  Sir  James,  K.C.B., 

V. C.,  Dolancothy,  Llandilo,  South  Wales. 
Pitt-Rivers,  Lieut. -General  A.,  Rushmore,  Salisbury. 
Staley,  Thomas  Peace,  2,  Fenchurch- avenue,  E.C. 

The  Chairman  apologised  for  the  absence  of 
Professor  Wallace,  whose  sudden  indisposition  en- 
tirely prevented  him  from  travelling  from  Edinburgh. 

The  paper  read  was — • 
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EGYPTIAN  AGRICULTURE. 

By  Professor  Robert  Wallace. 
Introduction. 

By  the  land  of  Egypt  is  usually  meant  the 
broad  fan-like  expanse  of  the  Nile  delta  and 
the  narrow  valley  of  alluvial  land  on  the  banks 
of  the  river  as  far  south  as  Wady-Halfa, 
hemmed  in  on  each  side  by  rocky  walls  which 
have  been  left  as  the  wearing  action  of  the 
river  in  past  ages  formed  the  valley  through 
the  desert  plains  of  North  Eastern  Africa. 
The  whole  country  is  completely  dependent 
upon  the  supply  of  Nile  water  for  its  fertility. 
Eight  inches  is  the  mean  annual  rainfall  at 
Alexandria,  and  in  the  neighbourhood  of  the 
Mediterranean  coast  during  the  winter  season, 
and  there  is  a rainfall  throughout  the  delta, 
though  in  diminished  quantities,  in  the  direc- 
tion of  the  south  ; still  the  climate  is  such  that 
crops  could  not  be  grown  without  an  artificial 
supply  of  water. 

Basin  Irrigation. 

In  the  olden  times,  the  method  of  applying 
water  was  extremely  simple.  Great  earth 
walls  near  the  banks  kept  the  river  within 
bounds  at  high  flood,  and  the  fertile  areas 
were  divided  into  large  basins  by  earth-banks 
running  across  the  country  at  convenient  dis- 
tances. Red  water  from  the  Nile  was  let  into 
these  basins,  and  allowed  to  stand  to  a depth 
of  three  feet  or  more,  from  about  forty  to  sixty 
days,  until  the  whole  earth  had  become 
thoroughly  saturated,  until  the  weeds  had 
been  drowned  or  had  died  in  the  darkness 
produced  by  the  muddy  water,  and  until  the 
fertilising  layer  of  finely-divided  red  mud, 
brought  down  from  the  Abyssinian  mountains, 
had  been  deposited  to  be  left  as  an  oozy  warp- 
ing. After  the  imprisoned  water  was  allowed 
to  escape  into  the  falling  or  shrinking  river, 
the  seed  was  sown  on  the  soft  mud  as  the 
water  receded.  At  times  the  land  was  left 
until  it  was  dry  enough  to  be  ploughed,  then 
it  was  thoroughly  broken  up  and  the  seed 
sown  on  a well-cultivated  but  moist  seed-bed. 
Sufficient  moisture  for  the  supply  of  the  crop 
was  retained  under  both  circumstances,  but 
where  the  soil  was  not  ploughed  after  watering, 
the  surface  became  very  hard,  and  tended  to 
crack  and  to  injure  the  roots  of  the  plants  as 
they  grew.  This  system  of  irrigation  has 
almost  disappeared  from  the  delta  or  Lower 
Egypt,  but  it  is  still  to  be  seen  in  Upper 
Egypt  where,  till  this  day,  only  one  crop  is 


gathered  annually  from  a large  proportion  of 
the  cultivated  land. 

Canal  Irrigation. 

Lower  Egypt  and  a portion  of  Upper  Egypt 
are  under  the  canal  system  of  irrigation,  first 
introduced  by  Mohamed  Ali,  and  now  being 
rapidly  developed  and  improved  by  the  British 
engineers  who  were  brought  from  the  Indian 
Irrigation  Department  in  1882. 

Modern  Egyptian  history  may  be  said  to 
date  from  the  beginning  of  the  time  of  Mo- 
hamed Ali,  the  founder  of  the  present  dynasty. 
All  great  improvements  are  in  the  native  mind 
traced  back  to  his  time,  and  if  the  attempt  be 
made  to  learn  from  tradition  what  existed  in 
Egypt  before  him,  the  inquirer  is  met  by  the 
familiar  native  query,  “ Who  knows  ? ” 

The  difference  in  the  power  of  the  two  sys- 
tems to  maintain  soil-fertility  may  be  gathered 
from  the  fact  that  a good  crop  of  wheat  grown 
under  the  basin  system  of  Upper  Egypt  yields 
5 ardebs  (5‘44  bushels  each)  or  about  27  bushels 
per  acre ; while,  unless  specially  manured, 
the  yield  runs  down  under  canal  irrigation  to 
three  and  a half  ardebs.  In  the  latter  in- 
stance the  greater  number  of  crops  taken,  and 
the  reduced  amount  of  Nile-mud  deposited, 
make  artificial  manures  necessary.  A combi- 
nation of  the  two  systems  gives  by  far  the  best 
results,  as  by  judicious  management  the  ad- 
vantages of  both  can  be  secured. 

Sabakh  as  Manure. 

A wonderful  store  of  natural  manure,  called 
“sabakh,”  has  for  a number  of  years  been 
drawn  upon  by  cultivators  in  the  shape  of 
refuse  earth  from  the  mounds  of  ancient  vil- 
lages and  from  the  floors  and  surroundings  of 
the  mud  huts  of  the  present  generation.  The 
soil  near  human  dwellings,  of  a primitive  kind, 
naturally  becomes  incorporated  with  the  solid 
and  liquid  excreta  of  the  residents.  In  a 
climate  like  Egypt  this  is  not  nearly  so  much 
washed  away  by  rain  as  would  be  the  case  in 
this  country.  It  is  therefore  not  to  be  won- 
dered at  that,  after  many  generations  have 
lived  and  died,  large  accumulations  of  valuable 
manure  should  exist,  and  that  the  cultivators 
should  find  out  the  value  of  it,  and  carry  it 
long  distances  to  their  impoverished  fields. 
Lines  of  camels  and  active  little  donkeys  may 
regularly  be  seen  streaming  out  of  Cairo  laden 
with  the  rich  powdery  earth  riddted  out  of  the 
immense  rubbish  piles  of  old  Cairo. 

The  sabakh  heaps  must,  within  a few  years, 
become  exhausted,  and  artificial  manures  will 
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then  be  necessary  to  keep  up  soil  fertility  to 
its  original  very  high  standard  under  basin  irri- 
gation. 

It  is  true  that  other  means  besides  the  direct 
application  of  manure  can  be  resorted  to  in 
order  to  maintain  the  high  degree  of  fertility. 
( a ) Land  under  irrigation  may  be,  from  time 
to  time,  warped  by  muddy  water  as  in  basin 
irrigation ; (£)  the  rotation  of  crops  can  be 
elaborated  and  improved  by  introducing  “ bar- 
sim,”  or  Egyptian  clover,  Trifolium  Alexan- 
drinum , which,  like  the  bean  and  other  legu- 
minous plants,  leaves  the  lands  rich  in  fresh 
decaying  vegetable  remains  containing  organic 
nitrogen ; and  ( c ) greater  numbers  of  live-stock, 
especially  sheep,  may  be  kept  on  the  extended 
area  of  barsim  to  increase  the  production  of 
animal  manure. 

Surface  Features  of  the  Country. 

The  Nile  delta  is  covered  with  an  immense 
networkof  irrigation  canals,  mainly  fed  by  three 
great  arterial  canals,  which  leave  the  river  near 
the  great  Barrage,  which  stands  a few  miles  to 
the  north  of  Cairo,  at  the  bifurcation  of  the  Nile, 
where  it  divides  into  the  only  two  remaining 
self-acting  outlets  which  communicate  directly 
with  the  sea,  by  name  the  Rosetta,  or  western 
branch,  and  the  Damietta,  or  eastern  branch. 

The  surface  of  the  land,  though  unbroken  by 
hills  or  rocks,  and  only  here  and  there  by  palm 
groves  or  single  standard  trees,  is  by  no  means 
a uniformly  level  plain.  It  is  ribbed  by  land 
lying  along  the  banks  of  all  the  main  water- 
ways a few  feet  higher  than  the  general  level, 
owing  to  the  tendency  of  sluggish  flowing 
muddy  streams  to  raise  their  banks  for  a con- 
siderable distance  inland,  and  even  their  beds, 
above  the  level  of  the  surrounding  country. 

The  Damietta  branch  has  this  tendency 
more  fully  developed  than  the  Rosetta  branch. 
The  latter  scours  its  channel,  whereas  the 
former  is  sluggish,  and  liable  to  silt. 

The  banks,  which  are  artificially  raised  along 
the  sides  of  the  rivers  and  canals  generally  to 
keep  the  high  flood  waters  within  control,  have, 
in  the  case  of  the  Damietta  branch,  to  be  ex- 
ceptionally perfect ; and  even  then  they  are  a 
source  of  anxiety  to  the  irrigation  department, 
as  the  water  at  high  Nile  stands  considerably 
above  the  level  of  the  cultivated  land  outside 
its  banks,  and  is  liable  to  be  flooded  or 
drowned  out  in  the  event  of  the  bank  breaking 
— a misfortune  which  has  repeatedly  occurred 
in  the  past.  It  is  found  necessary  to  resort  to 
the  corvee,  or  forced  labour,  for  the  main- 
tenance of  the  Nile  banks.  Happily,  this 


degrading  system  is  abolished  in  all  but 
exceptional  circumstances  in  which  the  inter- 
ests of  the  community  are  involved.  Watching 
the  banks  and  repairing  breaches  in  flood- 
time are  necessary  exceptions,  but  mending 
banks  when  there  is  no  urgency  is  now — since, 
and  including,  1890 — done  bv  contract,  at 
Government  expense.  A broken  river  bank  in 
Upper  Egypt  is  not  looked  upon  with  alarm, 
as  the  land  near  the  river  in  that  division  of 
country  is  above  high  Nile.  The  division 
banks  of  the  basins  are  supported  by  the 
water  they  contain,  and  are  not  liable  to  suffer 
unless  in  windy  weather,  when  waves  are 
raised  to  wear  away  the  tops  of  the  banks  if 
not  properly  bound  with  the  roots  of  strong 
grasses  or  reeds. 

River-training. 

River-training  is  one  of  the  practices  in 
the  irrigation  department,  introduced  by  the 
British  engineers  in  Lower  Egypt.  It  now 
costs  £2°}o°o  a year  to  make  spurs  to  direct 
the  river  for  the  purpose  of  preventing  erosion 
of  its  banks,  and  to  save  the  land  from  being 
worn  down  and  carried  away.  In  Upper 
Egypt  this  work  is  confined  to  the  saving  of 
a mosque  or  some  relic  of  antiquity. 

In  the  olden  times  no  effort  was  made  to 
guide  the  course  of  the  stream  ; if  the  natural 
bank  of  the  river  began  to  wear  seriously,  the 
protecting  bank  was  shifted  back  to  a suffici- 
ently safe  distance.  It  is  a question  whether 
this  would  not  yet  be  best  and  cheapest  in  the 
end.  The  great  advantage  looked  for  during 
the  course  of  ages  would  be  the  re-arrange- 
ment taking  place  under  a natural  process,  of 
much  soil  along  the  immediate  banks. 

The  recently  introduced  system  of  river- 
training  has  made  it  possible  for  a man  who 
thinks  that  his  property  has  been  injured  by 
the  alteration  of  the  river,  to  institute  an 
action  at  law  against  the  irrigation  depart- 
ment. Formerly  a cultivator  held  his  land  at 
his  own  risk,  but  he  had  also  the  right  to 
go  down  stream,  even  for  hundreds  of  miles, 
and  take  up  newly-deposited  land  equivalent 
to  that  which  he  lost. 

Excess  of  Salt  in  Soil. 

Salt  begins  to  show  wherever  the  surface  of 
the  soil  lies  low,  and  is  insufficiently  drained, 
as  in  the  neighbourhood  of  the  salt  lakes, 
which  appear  as  an  irregular  chain  within  the 
crescent-shaped  ridge  of  low  sandhills  skirting 
the  Mediterranean  coast.  After  thorough 
drainage  has  been  established,  the  salt  may 
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be  removed  within  a few  years  by  repeated 
washing  or  “ leaching  ” with  water,  applied  to 
banked-in  areas  of  limited  size,  so  that  the 
water  can  sink  through  the  body  of  the  soil, 
and  find  its  way  into  the  surrounding  drains. 
The  salts,  often  present  to  the  extent  of  10  per 
cent,  in  the  surface  layer,  have  been  brought 
up  by  water  raised  by  capillary  action  through 
the  soil,  and  then  allowed  to  escape  into  the 
air  by  evaporation.  The  water  is  another 
source  from  which  the  accumulation  is  in  part 
fed,  as  the  clear  Nile  water  contains  17  of  salt 
in  100,000  of  water,  but  no  injury  need  be 
anticipated  from  this  amount  if  good  drainage 
is  provided. 

The  water  of  the  Nile  also  holds  in  its 
volume,  possibly  in  solution,  an  unusually 
large  per-centage  of  air,  of  which  oxygen 
forms  a most  important  ingredient.  It  is, 
probably,  more  or  less  due  to  this  circum- 
stance that  Nile  water  is  so  healthful  and 
palatable,  even  at  its  reddest,  and  in  spite  of 
the  fact  that  the  river  is  not  only  the  main 
water-supply  channel,  but  also  the  great  com- 
mon sewer  of  the  country  into  which  all  sorts 
of  filth,  including  dead  animals,  are  thrown. 
The  average  native  prefers  water  in  the  muddy 
state,  rather  than  after  it  has  been  filtered. 

Cost  of  Pumping  Water  and  Land  Tax. 

When  a regular  rotation  is  maintained  under 
an  extensive  system  of  cultivation,  the  annual 
cost  per  acre  for  pumping  and  distributing 
water  at  the  season  when  water  cannot  be  had 
‘‘free  flow,”  is  estimated  at  from  £1  to 
£1  10s.  per  acre.  This  latter,  added  to  a tax 
of  160  piastres,  raises  the  first  charge  upon 
the  land  above  £3  per  acre.  When  free  flow- 
water  is  delayed,  for  even  twenty  days,  it  not 
only  adds  to  the  expense  of  the  cultivator  for 
pumping,  but  the  yield  of  crop  is  very  seriously 
reduced,  possibly,  in  the  case  of  maize,  as 
much  as  two  ardebs  per  acre.  Should  the  Nile 
not  rise  sufficiently  to  give  a cultivator  free 
flow  in  flood  time,  he  is  entitled  to  pay  only 
half  his  usual  land-tax  for  the  area  on  which 
the  water  failed  to  come.  The  flood  months 
are  four  in  number,  usually  extending  from  the 
8th  of  July  till  the  8th  of  November,  although 
the  time  rate,  and  extent  of  the  rising  and  the 
falling  of  the  river,  vary  considerably  one  year 
v/ith  another,  and  often  give  rise  to  well- 
grounded  anxieties. 

Crop  Seasons. 

The  crop  seasons  are  divided  into  three  very 
distinct  and  very  different,  yet  highly  produc- 


tive periods,  conferring  upon  Egypt  a special 
advantage  over  most  countries. 

1.  The  autumn  or  “Nili”  (1st  August  till 
the  end  of  November),  the  period  of  flood  in 
which  maize,  millet,  sesame,  and  a few  minor 
crops  are  grown. 

2.  The  summer  or  “ Sefi  ” (1st  April  to  the 
end  of  July),  the  warm  weather  period,  in 
which  tropical  and  semi-tropical  crops,  such 
as  rice,  sugar,  and  cotton  are  produced. 

3.  The  winter  or  “ Shitawi  ” (1st  December 
till  the  end  of  March),  or  cold  weather  period, 
when  the  European  crops,  such  as  wheat, 
barley,  and  clover,  grown  in  a temperate 
climate,  come  to  maturity. 

The  two  latter  seasons  correspond  more  or 
less  in  point  of  time  to  our  own  summer  and 
winter,  Egypt  being  like  Great  Britain,  north 
of  the  Equator,  but  the  mean  temperature  is 
considerably  higher  in  Egypt  than  in  this 
country.* 

Introduction  of  New  Crops  and  New 
Methods  of  Cultivation. 

Cotton  is  one  of  the  chief  products  grown 
for  export,  and  consequently,  directly  or  in- 
directly, is  one  of  the  great  sources  of  surplus 
wealth,  and  also  invaluable  as  the  means  by 
which  the  country  is  enabled  to  pay  the  interest 
upon  a debt  of  nearly  ^100,000,000  sterling. 
It  is  a crop  of  comparatively  recent  introduc- 
tion, since  the  development  of  canal  irrigation. 
Together  these  important  recent  departures 
present  the  best  possible  illustrations  of  the 
absurdity  of  the  ideas  of  those  who  hold  that  it 
is  impossible  for  us  to  improve  Egyptian 
methods  of  working,  or  to  do  good  by  reflect- 
ing the  light  of  European  science  upon  certain 
dark  corners  of  Egyptian  practice.  It  is  not 
the  case  that  the  Egyptian  is  following  in  the 
footsteps  of  ancestors  who  have  trodden  the 
same  path  for  thousands  of  years,  as  the  most 
prevalent  system  of  irrigation,  and  many  of  the 
most  important  crops  have  been  completely 
changed  by  European  influences  since  the  be- 
ginning of  the  present  century. 

At  one  time  flax  was  extensively  cultivated 
because  England  wanted  linen  ; since  that 
fashion  has  changed,  and  cotton  is  preferred 
in  our  home  market,  flax  has  practically  dis- 
appeared, and  cotton  has  taken  its  place.  The 
Egyptian  will  grow  anything  for  which  he  can 
secure  a ready  market  and  a remunerative 
return.  For  example,  who  would  have  thought 


* The  mean  annual  temperature  at  Alexandria  is6:,0F., 
and  at  Cairo  70°  F.,  London  so'4°,  Edinburgh  47’ic>. 
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a few  years  ago  that  Egypt  would  aid  in 
supplying  the  London  market,  early  in  the 
season,  with  young  potatoes  ! 

Food. 

The  bread  on  which  the  working-classes 
chiefly  live,  eaten  generally  along  with  raw 
green  vegetables  of  different  varieties,  is  so 
hard  that  it  is  necessary  to  soak  it  in  water 
before  attempting  to  use  it.  In  Lower  Egypt 
the  chief  ingredient  is  maize,  while  millet, 
Sorghum  vulgare , supersedes  it  to  a large  ex- 
tent in  Upper  Egypt;  the  thinnings  of  these 
crops  while  the  plants  are  young  and  green  are 
invaluable  for  tiding  the  work  cattle  over  a 
period  of  scarcity.  Wheaten  bread  is  reserved 
for  the  upper  classes,  and  for  men  employed 
on  large  contract  works,  where  wages  are 
usually  higher  than  the  average  of  the  wages 
paid  to  cultivators,  but  barley-meal  finds  a 
place  in  the  food  of  the  working  fellahin. 

The  Fellahin. 

In  spite  of  what  appears  to  us  a meagre 
bill  of  fare,  the  fellah  is  very  often  a man  of 
splendid  physique,  superior  in  strength  and 
in  endurance  to  the  Indian  ryot,  whom  he 
strongly  resembles  in  many  of  his  ways  of 
working,  in  his  habits,  in  his  stolid  lack  of 
nervousness,  and  absence  of  fear  of  sudden 
danger  to  his  person. 

It  is  generally  believed  that  the  fellahin  of 
the  present  time  are  almost  exact  reproduc- 
tions of  their  predecessors  for  countless 
generations,  and  that  although  the  country 
has  been  frequently  conquered,  the  new-comers 
were  in  matters  of  numbers  insignificant  in 
proportion  to  the  great  mass  of  the  people,  and 
consequently  became  rapidly  absorbed.  It  is 
also  a common  belief  that  the  soil  and  climate, 
and  possibly  the  Nile  water,  exercise  an 
influence  in  producing  a certain  type  ; for 
example,  the  prevailing  nut-brown  skin  of  the 
native  of  Lower  Egypt.  That  this  is  so  is 
almost  a certainty,  but  the  direction  in  which 
the  influence  works  is  frequently  misunder- 
stood. The  result  is  more  probably  brought 
about  by  natural  selection — the  survival  of  the 
fittest — than  by  the  infinitely  slower  process, 
under  any  circumstances,  of  the  modification 
in  a given  direction  of  the  individual  units  of 
succeeding  generations.  Two  simple  illustra- 
tions will  serve  to  support  this  statement. 
Although  many  negroes,  male  and  female, 
with  jet  black  skins  and  protruding  lips,  come 
down  to  Lower  Egypt  from  the  Soudan  and  the 
Equatorial  provinces,  and  inter-marry  with  the 


paler  skinned  Egyptians,  the  introduction  of 
black  skins  gains  no  permanent  ground.  The 
climate  of  the  delta,  especially  towards  the 
north,  where  there  is  most  rain,  is  too  cold  for 
negroes,  and  their  descendants,  pure  and  half- 
cast, usually  die  of  pulmonary  disease  within 
a few  generations.  Again,  Europeans  and 
strangers  to  the  country  generally  suffer  and 
die  from  typhoid  fever  in  vastly  greater  pro- 
portions than  natives,  many  of  whom  possess 


loathsome  disease,  although  living  undermost 
insanitary  conditions.  Natives  living  in  country 
districts,  and  being  more  exposed  to  the  sun 
than  those  dwelling  in  towns,  are  darker  in 
shade  of  skin  ; but  this  is  simply  the  artificial 
darkening  brought  about  by  the  sun,  and 
corresponds  to  the  influence  exerted  by  it  on 
people  with  dark  complexions  in  this  country. 

Colour  of  the  Skins  of  Cattle. 

It  was  interesting  to  note  that  the  vast 
majority  of  Egyptian  cattle  had  brown  skins, 
irrespective  of  the  colour  of  hair,  differing  not 
much  in  shade  from  the  skins  of  the  people,  a 
colour  which  is  represented  to  a greater  or  less 
degree  among  Indian  cattle.  Black  skins  in 
cattle  are  not  so  prevalent  in  Egypt  as  in 
India,  but  a pure  pinky -white  skin  so  frequently 
seen  in  England,  and  found  only  on  rare  occa- 
sions in  India,  was  not  met  with  in  Egypt. 

Female  Labour. 

The  Egyptian  women  of  the  labouring  classes 
work  very  hard.  They  draw  the  household 
water  supply  from  the  river  or  from  a neigh- 
bouringcanal,  carrying  it  in  large  earthenware 
jars,  of  native  manufacture,  upon  their  heads. 
In  addition  to  household  duties,  they  also 
work  in  the  fields  among  the  crops,  and  one 
may  frequently  be  observed  leading  out  to 
water  and  such  scanty  pasture  as  may  be 
found,  the  family  gamoos  or  black-skinned 
buffalo,  Bos  bubulus,  a typical  representative 
of  the  native  milch  cow  of  Egypt. 

Cattle. 

The  horned  cattle  of  the  country,  other  than 
the  buffalo,  belong  to  the  same  species  as 
European  cattle,  Bos  taurus}  but  are  of  a 
variety  peculiar  to  the  country.  They  are 
powerful  and  well-formed  for  work,  high  and 
pointed  on  the  top  of  the  shoulders  (which  are 
not  crowned  with  the  fleshy  hump  seen  in 
Indian  cattle),  and  particularly  well-developed 
crest  on  the  upper  neck  where  the  yoke  rests. 
The  horns  are  short,  blunt,  irregularly  set,  and 
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frequently  pointing  downwards,  the  antipodes 
of  the  long,  elegant,  up-turned  horns  of  the 
cattle  represented  in  the  tomb  paintings  of 
ancient  Egypt.  It  would  seem  as  if  the  ancient 
race  of  cattle  had  died  out  from  some  one  or 
other  of  the  deadly  forms  of  cattle-plague  which 
at  intervals  sweep  over  the  country.  The  re- 
stocking of  the  country  could  not  be  accom- 
plished by  the  importation  of  European  cattle, 
as  these  contract  a peculiar  form  of  blood-dis- 
ease, no  doubt  of  microbe  origin,  and  usually 
die  within  two  years  after  being  imported. 

It  is  rather  a remarkable  coincidence  that 
the  two  last  great  outbreaks  of  cholera  in 
1865  and  1883,  were  immediately  preceded  on 
each  occasion  by  a deadly  cattle-plague, 
which  filled  the  river  with  swollen  and  putrid 
carcasses  and  the  air  with  unwholesome 
exhalations,  especially  in  the  vicinity  of  such 
places  as  the  Damietta  whirlpool,  which  is 
formed  by  the  current  at  the  abrupt  bend  of 
the  river,  where  carcasses  remained  floating 
for  days  together.  Horses,  buffalos,  and  red- 
cattle  died  in  vast  numbers  in  1864,  while 
horses  escaped  at  the  last  great  outbreak,  in- 
dicating that  the  cause  of  death  was  most  pro- 
bably not  the  same  on  both  occasions.  Of 
such  matters  there  is,  however,  little  chance 
of  finding  reliable  written  accounts,  and  the 
question  must  be  practically  left  to  conjecture. 

While  the  donkey  and  the  camel  are  the 
great  beasts  of  burden  in  Egypt,  red  cattle 
are  the  faithful  slaves  and  companions  of  the 
fellahin  who  work  in  the  fields.  Cattle  till  the 
ground,  working  in  native  ploughs  strongly 
resembling  in  general  appearance  the  Indian 
plough,  and  doing  work  very  much  like  that 
of  a grubber  or  cultivator. 

Egyptian  Method  of  Threshing  Grain 
Crops. 

Cattle  are  also  employed  to  tread  out  the 
seed,  and  while  doing  so,  to  break  down  and 
prepare  for  fodder  the  straw  of  the  grain  crops 
which  is,  when  grown  in  a hot  country,  hard, 
dry,  and  unpalatable  in  its  natural  condition. 
When  ready  for  use,  it  is  called  ‘ Tibbin’  ’ in  Egypt 
and  “ bhusa  ” in  India,  where  a similar  method 
of  threshing  is  practised.  So  much  improved 
is  the  straw  prepared  in  this  way,  not  only  in 
texture,  but  in  aroma  and  presumably  in 
flavour,  and  so  accustomed  are  the  straw- 
consuming animals  to  it,  that  they  will  not  eat 
straw  in  the  unprepared  state  with  avidity,  or 
thrive  upon  it  if  they  do  eat  it.  The  hoofs 
of  the  cattle  are  aided  in  the  work  of  thresh- 
ing by  a sledge-like  implement  called  the 


“ norag, ” drawn  by  a pair  of  bullocks,  and 
driven  by  a man  who  sits  comfortably  on  a 
wooden  seat  erected  upon  it.  Though  when 
at  work  it  looks  exactly  like  a clumsy  wooden 
sledge,  it  really  moves  on  two  sets  of  thin  iron 
discs,  strung  on  two  axles  “drawn  at  a radius  ” 
of  50  feet,  to  give  the  implement  an  inclination 
to  turn  easily  inwards. 

The  native  implement  is  of  rude  workman- 
ship, and  is  made  to  do  more  effective  work  by 
weights  placed  on  the  top  of  the  frame.  An 
improved  ‘‘  norag, ” by  Murdoch  & Co.,  of 
Mansourah,  has  the  additional  weights  placed 
on  the  axles  to  reduce  friction,  and  thereby 
lighten  the  draught. 

Handling  the  Grain. 

The  cost  of  threshing  and  winnowing  by  the 
native  method  is  about  8 piastres  the  ardeb  (5*44 
bushels),  or  equivalent  to  about  4d.  per  bushel, 
besides  absorbing  inconveniently  the  working 
power  of  a farm.  On  the  Government  Estate 
Domain  at  Coorishea,  extending  to  some  20,000 
acres,  400  pairs  of  cattle  are  employed  for 
sixty-five  days  in  threshing  the  crops.  Steam- 
threshing machines  have  been  recently  so 
improved  that  the  work  of  separating  the  grain 
and  making  excellent  “ tibbin,”  can  be  accom- 
plished at  the  rate  of  3d.  per  bushel  of  grain, 
a saving  of  25  per  cent,  on  the  cost  of  the 
native  method. 

But  for  the  high  price  of  coal — 30s.  per  ton 
at  Alexandria— the  cost  of  steam  threshing 
would  be  less.  Apart  from  the  saving  of 
expense,  enormous  advantage  is  derived  from 
the  use  of  steam-power  in  the  cleanness  of  the 
sample.  Grain  taken  from  the  earthen  thresh- 
ing floor  is  filthy  with  lumps  of  Nile-mud,  the 
droppings  of  cattle,  and  other  impurities, 
which  all  tend  to  increase  the  expense  of 
transit  and  lower  the  price  of  that  shipped  to 
Europe.  A door  is  also  opened  for  dishonest 
practices,  as  the  donkey  or  camel  drivers  steal 
what  they  can  for  their  own  use  or  even  to  sell, 
and  make  up  the  weight  by  adding  earth  to 
the  remaining  bulk.  Some  low  class  dealers 
are  also  said  to  be  guilty  of  adulterating  grain 
in  this  way,  thereby  injuring  the  reputation  of 
Egyptian  products  in  the  foreign  markets. 

Egypt  stands  much  in  need  of  grain  eleva- 
tors, such  as  are  largely  used  in  America,  for 
storing  grain  and  also  for  cleaning  and  grad- 
ing it  according  to  quality.  Though  the  money 
for  their  construction  might  be  raised  by  a 
company,  the  interests  of  the  country  demand 
that  the  management  should  be  directly  under 
Government  inspection. 
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The  improvement  of  the  market  condition  of 
grain  is  one  of  the  improvements  which  the 
recently  established  Tewfikieh  College  of 
Agriculture  has  been  instrumental  in  demon- 
strating. 

The  Tewfikieh  College  of  Agricul- 
ture. 

The  college  was  named  in  honour  of  the 
late  Khedive  (Tewfik  Pasha),  who  took  a 
special  interest  in  its  success.  This  institution 
had  its  origin  in  a desire  which  sprang  up 
little  more  than  two  years  ago  in  the  Egyptian 
Government  to  develop  the  agricultural  re- 
sources of  the  country  by  calling  in  the  aid  of 
science.  The  result  has  been  a success  far 
beyond  the  most  sanguine  anticipations.  Dur- 
ing the  first  year  of  its  existence  the  college 
contained  about  60  students,  selected  from 
about  300  applicants,  and  the  numbers  of  the 
second,  the  current  year  which  began  last 
October,  have  not  fallen  off.  A number  of  the 
sons  of  large  land-owners  have  taken  advan- 
tage of  the  instruction  offered,  and  it  is  hoped 
by  this  means  to  spread  in  all  directions  a 
knowledge  of  improved  varieties  of  crop  plants, 
improved  rotations,  improved  implements,  and 
improved  methods,  not  necessarily  altogether 
new  to  the  country,  but  deserving  of  being 
more  widely  known.  One  of  the  main  reasons 
why  the  college  met  with  the  approval  and 
sympathy  of  the  late  Khedive  was,  that  of  all 
the  educational  institutions  of  the  country,  it 
is  the  one  which  holds  out  a prospect  to  its 
students  of  being  able  to  do  something  on 
their  own  account,  or  in  private  employment, 
and  not  to  trust,  as  too  many  educated  Easterns 
do  in  Egypt,  as  in  India,  to  securing  Govern- 
ment appointments,  or,  as  an  alternative,  give 
way  to  despair  and  discontent,  if,  indeed,  not 
to  disloyalty.  The  college  has  been  organised 
by  Mr.  Williamson  Wallace,  the  present 
director,  who  is  associated  with  an  admirably 
qualified  and  practical  staff  of  scientific  ex- 
perts in  the  various  subjects  allied  to  agricul- 
ture ; and  even  at  this  early  period  of  its  exist- 
ence, it  would  be  difficult  to  find  in  any  part  of 
the  world  a more  completely  equipped  institu- 
tion of  the  kind. 

In  addition  to  commodious  residence -quar- 
ters, laboratories,  and  class-rooms  located  in 
a wing  of  the  magnificent  old  palace  of 
Ghizeh,  there  is  a farm  of  300  acres,  which 
serves  to  demonstrate,  practically,  the  work  of 
the  lecture-rooms.  The  rental  value  per  acre 
is  £$  per  annum,  although  the  soil  is  rather 
heavy,  and  not  of  the  very  best  description. 


Its  value  is  enhanced  by  its  being  located 
about  two  and  a half  miles  from  Cairo,  which 
proves  to  be  a ready  market,  so  that  wonderful 
prices  can  be  obtained  for  certain  crops  ; for 
example,  ^25  10s.  per  acre  for  a patch  of 
early  second  years’  sugar-cane  for  eating  pur- 
poses, and  ^5  per  acre  for  the  cobs  of  green 
corn  (maize),  which  is  only  a catch  crop, 
occupying  the  ground  for  a short  period. 

In  addition  to  the  regular  routine  work,  in 
which  irrigation  and  cultivation,  involving  the 
use  of  the  common  implements,  play  important 
parts,  elaborate  experiments  are  carried  out  to 
test  the  effects  of  the  available  descriptions  of 
manure,  and  the  qualities  of  varieties  of  crop 
plants,  such  as  the  extremely  important  cotton 
plant,  so  liable  to  suffer  from  adverse  atmo- 
spheric conditions,  from  fungoid  diseases  and 
insect  pests,  and  from  a natural  tendency  to 
degenerate  in  quality.  The  college  staff  has 
an  immense  field  for  original  research-work 
open  to  it,  which  has  not  been  scientifi- 
cally explored.  The  main  object  of  the 
institution  will  be  to  show  how  improve- 
ments can  be  made  upon  existing  practices 
and  existing  available  means,  not  to  introduce 
European  ways  and  methods  to  any  greater 
extent  than  is  demanded  by  the  natural  altera- 
tion in  practices  brought  about  by  the  in- 
creasing attempt  to  grow  products  to  be 
shipped  to  European  markets.  In  addition  to 
results  of  immediate  value  to  the  country,  from 
a practical  and  useful  point  of  view,  we  may 
look  with  confidence  to  other  results,  which 
will  be  of  general  interest  to  science,  as  the 
outcome  of  the  private  researches  of  such  men 
as  the  staff  of  the  Tewfikieh  College  is  com- 
posed. 

The  Locusts. 

The  plagues  which  afflicted  Egypt  in  ancient 
times  have  not  yet  wholly  disappeared.  In 
1891,  during  the  month  of  April,  immense 
swarms  of  migratory  locusts  ( Acrydium  mi - 
gratorium ) arrived  from  the  west — possibly 
from  Tunis  or  Algeria — and  threatened  to  ruin 
the  growing  crops.  It  proved  to  be  the  most 
serious  attack  during  40  years,  chiefly  because 
the  locusts  bred  in  the  country — not  a common 
practice  with  them — increased  at  an  alarm- 
ing rate.  The  Cyprus  locust,  which  at  times 
does  so  much  injury  in  that  island,  differs  from 
the  species  which  recently  visited  Egypt,  in 
being  smaller  and  in  not  being  migratory.  In 
external  form,  the  Algerian  locust  is  remark- 
ably like  the  Egyptian  grasshopper  ; but  the 
latter  is  of  a dull  green  colour,  while  the  locust 
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is  of  a bright  yellow.  The  bright  colour  is 
distinctly  a disadvantage  in  the  struggle  for 
existence,  as  is  seen  when  the  numbers  have 
been  greatly  reduced  by  artificial  means,  for 
then  the  native  birds  make  quick  work  in  des- 
patching the  remainder.  The  rate  at  which  in- 
crease takes  place  is  marvellous,  the  whole  cycle 
of  events  from  eggs  to  eggs  being  only  1 1 weeks. 
The  female  lays  from  90  to  99  eggs,  about  one 
centimetre  long,  and  she  buries  them  about  5 
centimetres  (2J  inches)  below  the  surface. 
The  young  locusts  emerge  after  twenty  days 
hatching,  and  at  fifteen  days  old  they  club 
together,  and  march  in  search  of  food.  From 
this  time,  in  increasing  degree  till  they  are 
five  weeks  old,  they  are  most  voracious  and 
destructive ; they  even  attack  and  devour 
wounded  specimens  of  their  own  species.  At 
the  latter  period  they  throw  off  the  first  skin 
and  develop  full  wings.  They  are  most  easily 
destroyed  before  they  take  flight,  and  the  most 
simple  method  is  to  drive  them  into  open 
ditches  about  1 foot  or  18  inches  deep  before 
they  are  fifteen  days  old,  and  to  fill  in  the 
eatth  and  thus  bury  them  alive.  When  older, 
they  may  be  driven  into  heaps  of  maize-cane 
to  which  they  run  for  shelter,  the  heaps  being 
afterwards  burned.  For  a short  time  during 
the  most  critical  period  of  the  recent  invasion, 
as  many  as  100,000  men,  women  and  children, 
were  called  out  by  the  Government  to  help  in 
the  work  under  the  Corvee  labour  system.  They 
were  offered  two  piastres  a day,  and  in  some 
districts  it  is  said  that  the  fellahin  refused  to 
accept  the  money  as  wages,  although  they 
are  supposed  to  have  taken  a portion  in  the 
form  of  a present.  The  campaign  lasted  for 
six  weeks,  and  nearly  all  were  killed  before 
they  were  old  enough  to  develop  wings.  The 
great  lesson  which  has  been  learned  is,  that  it 
is  possible,  by  energetic  means  within  the 
power  of  Government,  to  prevent  the  wholesale 
damage  to  crops  which  is  associated  with 
the  uninterrupted  progress  of  locust  swarms 
wherever  they  settle  in  the  country. 

Egypt  for  the  Egyptians. 

The  cry  of  “ Egypt  for  the  Egyptians,”  is  a 
sentimental  one,  and  implies  a condition  of 
things  which  it  is  quite  impossible  to  estab- 
lish, although  European  influence  were  entirely 
removed.  Very  few  of  the  true  descendants  of 
the  old  Egyptians  occupy  positions  of  influence, 
or  are  capable  of  taking  part  in  the  govern- 
ment of  the  country.  The  true  Egyptians  are, 
at  present,  unfit  to  govern  themselves  ; the 
governing  classes,  apart  from  the  western 


Europeans,  being  Easterns  of  foreign  birth,  or 
foreign  extraction — Arabs,  Turks,  Armenians, 
Circassians,  &c.  The  pashas,  and  men  of 
large  means,  usually  belong  to  one  or  other 
of  these  classes.  If  Egypt  were  left  to  the 
Egyptians  proper,  all  representing  these  foreign 
nationalities  ought  to  depart  as  well  as  the 
Germans,  the  French,  and  the  English.  But 
no  such  thing  is  within  the  range  of  practical 
politics,  and  the  combination  at  present  ex- 
isting is  in  some  respects  an  extremely  suitable 
one. 

The  magnitude  and  unworkable  nature  of 
the  machinery  which  is  employed  in  the  con- 
duct of  foreign  affairs,  embracing  as  it  does 
the  representatives  of  the  great  European 
powers,  is  detrimental  to  the  progress  of  cer- 
tain needed  reforms  which  are  supposed  to  in- 
volve the  existing  interests  of  other  countries. 
The  internal  government  of  the  country,  how- 
ever, carried  on  by  the  Easterns  who  have 
made  Egypt  their  home  within  comparatively 
recent  times,  associated  with  the  representa- 
tives of  Her  Imperial  Britannic  Majesty,  at 
present  in  the  persons  of  Sir  Evelyn  Baring  and 
his  official  cortege,  is  a combination  which  it 
would  be  difficult  to  equal  in  theory,  and  im- 
possible to  approach  in  its  efficient  practice. 
It  is  of  importance  to  know  that  the  leading 
men  who  have  the  best  interests  of  the  country 
at  heart  appreciate  the  efforts  being  made  by 
the  British  to  strengthen  the  positions  which 
have  already  been  established,  and  to  extend 
and  consolidate  the  influences  in  favour  of  law 
and  order.  It  is  quite  evident  that,  if  British 
influence  were  removed,  some  other  foreign 
influence  which,  to  say  the  least  of  it,  would 
not  be  ail  improvement  upon  that  of  the  present 
time,  would  certainly  strive  to  assert  itself.  It 
is  only  those  who  fancy  they  have  something 
to  gain  in  the  scramble  for  place  and  power 
which  would  occur  during  the  period  of  change 
who  now  grumble  and  complain,  not  in  behalf 
of  the  country,  but  in  the  interests  of  them- 
selves. The  combination  of  Eastern  and 
English  influences  in  the  government  of  Egypt 
is  happy  in  its  results  owing  to  two  main 
causes : — 

(1)  The  English  connection  lends  stability 
and  security  to  the  Government  and  raises  the 
general  tone,  which  is  distinctly  defective  if 
judged  from  our  high  moral  standpoint,  in  all 
purely  Eastern  forms  of  government ; while 
(2)  the  Eastern  element  moulds  within  certain 
well  defined  lines  the  English  ideas  to  make 
them  serve  to  the  best  advantage  the  require- 
ments of  the  people. 
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More  than  one  important  instance  could  be 
given  to  illustrate  the  advantage  which  has 
been  derived  from  the  association  with  the 
British  legislators  of  natives  in  settling  great 
agricultural,  irrigation,  and  other  problems, 
which  involved  vast  interests,  and  called  for 
much  intimate  personal  experience  in  at  least 
a number  of  the  men  entrusted  with  their  solu- 
tion. 

French  Influence. 

Another  burning  question  in  Egypt  is  the 
position  and  power  of  France  in  the  councils 
of  the  nation.  Although  France  abdicated 
her  share  of  the  supreme  power  in  military 
matters  in  favour  of  England,  she  still  retains 
a right  to  many  important  lucrative  appoint- 
ments, and  guards  her  interests  in  a most 
jealous  manner ; but  her  prestige  as  a nation 
capable  of  giving  solid  or  useful  advice  and 
support  to  an  Egyptian  Government  thrown 
upon  its  own  resources  (if  such  were  possible), 
is  gone.  The  position  of  France  in  Egypt  is 
more  that  of  a troublesome  thorn  in  the  flesh 
of  England  than  as  an  aspirant  to  any  sub- 
stantial connection  with  the  supreme  govern- 
ment of  the  country.  As  a rule,  Egyptian 
administrators,  from  the  highest  to  the  lowest 
of  those  now  in  power,  have  lost  faith  in  the 
power  of  France  to  aid  them  in  view  of  the 
practical  examples  of  the  way,  in  which  the 
French  conduct  their  home  government  and 
manage  their  colonies ; and,  moreover,  the 
recollection  of  the  fact  that  it  was  while  acting 
under  French  advice  that  Ismail  Pasha  con- 
tracted the  greater  part  of  the  burden  of 
nearly  ^100,000,000  of  debt,  does  not  tend  to 
develop  any  sympathies  which  may  remain  in 
favour  of  French  influence. 

Many  of  the  French  officials  in  Egypt  are  in 
themselves  excellent  men,  but  the  French 
Government  interferes  so  much  with  the 
private  actions  of  her  officials  that  they  are 
made,  with  few  exceptions,  political  agents, 
whose  freedom  of  action  is  handicapped,  and 
whose  first  interests  are  in  consequence  not  so 
much  as  they  ought  to  be  with  the  country  or 
the  Government  which  pays  their  salaries,  but 
with  France,  or  rather  with  the  limited  section 
of  the  French  people  who  maintain  a sort  of 
half-masked  bitterness  of  feeling  against  Eng- 
land, because  she  chances  now  to  occupy  a 
position  which,  in  a weak  moment,  the  ruling 
authorities  in  France  forfeited  without  com- 
pensation or  reward. 

Development  of  the  People. 

Egypt  is  developing  in  the  science  of  govern - 
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ing  as  quickly  as  a country  could  do  which  had 
for  at  least  5,000  years  been  subjected  to  the 
most  perfect  form  of  personal,  single-handed 
despotism  ; but  it  must  be  remembered  that 
the  growth  of  the  governing  instinct  in  a 
people  is  like  the  growth  of  intellect  in  a race  ; 
it  cannot  proceed  by  leaps  and  bounds,  and 
can  only  prosper  under  conditions  which  in- 
duce slow  and  steady  progress.  Such  con- 
ditions will  remain  as  long  as  British  influence 
is  dominant  in  financial  and  military  affairs. 
The  qualities  which  have  made  Britain  great 
as  a colonising  and  a governing  nation  in 
every  quarter  of  the  globe  are  the  untiring 
unselfishness  and  the  unwavering  uprightness 
and  devotion  to  duty  which  is  displayed  by 
British  officials  in  every  grade  of  the  public 
service.  The  influence  is  most  seen  when 
brought  into  contact  with  Eastern  forms  of 
government,  where  the  standard  of  morality, 
in  almost  every  sense  of  the  term,  is  immea- 
surably inferior  to  our  own. 

The  Late  Khedive. 

At  the  time  of  our  visit — autumn,  1891  — 
Egypt  was  to  be  congratulated  upon  her  good 
fortune  in  possessing  a ruler  who  took  such  a 
prominent  personal  interest  in  the  prosperity 
of  his  country,  as  the  late  Khedive,  Mohamed 
Tewfik,  the  sixth  sovereign  of  the  dynasty  of 
Mohamed-Ali.  His  Highness  was  a man  of 
great  penetration  and  sound  judgment  in 
national  affairs,  and  did  not  shrink  from  his 
share  of  the  arduous  duties  which  fell  upon 
him,  as  the  ruler  of  a people  undergoing  the 
process  of  liberation  from  the  unfathomable 
depths  of  mediaeval  darkness,  and  the  baneful 
consequences  of  slavery  and  tyranny. 

Egypt  is  the  only  Eastern  nation  in  which 
there  is  complete  religious  toleration,  and 
where  land  is  provided  by  Government  for 
cemeteries  and  for  the  sites  of  mosques  or 
churches  for  all  descriptions  of  religious 
bodies. 

The  Khedive  Tewfik  had  a high  apprecia- 
tion of  the  efforts  Britain  has  made  on  behalf 
of  Egypt.  An  agreeable  personal  interview 
with  his  Highness  led  us  to  believe  that  one 
of  the  most  solid  foundations  upon  which  his 
opinion  of  the  British  rested,  was  a well- 
founded  conviction  of  the  fact  that,  in  the 
conduct  of  their  own  affairs,  they  never 
lose  command  of  their  better  judgment  in 
momentary  excitement. 

It  is  a most  natural  conclusion  to  arrive  at, 
that  a nation  which  is  able  to  conduct  its  own 
business  creditably  is  a most  suitable  one  to 
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lend  another  a helping  and  unselfish  hand 
when  required  to  do  so. 

The  Present  Khedive. 

His  Highness,  the  young  Khedive,  Abbas 
Pasha,  promises  to  possess  the  good  sense  and 
sound  judgment  of  his  late  and  much  lamented 
father,  Tewfik  Pasha,  and  at  the  same  time  an 
amount  of  individuality  and  determination 
which  will,  under  the  circumstances,  prove  a 
blessing  to  him  and  to  his  country.  He  dis- 
plays praiseworthy  anxiety  to  become  fully  ac- 
quainted with  his  Khedivial  duties,  discussing 
with  his  Ministers  all  subjects  of  importance, 
so  that  he  may  form  his  opinions  correctly. 

There  are  three  special  subjects  in  which  he 
is  particularly  interested,  viz.,  the  army, 
education,  and  agriculture,  and,  if  I may  be 
allowed  to  say  so,  his  choice  is  most  judicious, 
and  is  an  excellent  indication  of  the  existence 
of  those  superior  mental  qualities  which  he  is 
accredited  with,  and  which  formed  such  a con- 
spicuous feature  in  the  character  of  Mohamed 
Ali,  the  founder  of  the  present  dynasty.  The 
efficiency  of  the  army  is,  perhaps  his  special 
hobby.  He  is  by  no  means  a tyro  in  the  profes- 
sion of  arms.  He  underwent  a thorough  course 
of  training  in  Austria,  and  he  has  also,  seen 
during  his  travels,  the  monster  armies  of 
Europe.  He  is  personally  a judge  of  army 
matters,  and  there  is  during  his  reign  every 
prospect  of  an  efficient  army  being  maintained 
not  as  an  incitement  to  war,  but  as  the  best 
possible  guarantee  of  peace,  which  for  many 
years  to  come  will  mean  increased  prosperity 
and  increase  of  wealth  to  all  classes  of  the 
community.  His  Highness  has  already  given 
proof  of  his  interest  in  education  by  providing 
classes  for  secondary  education  in  the  Govern- 
ment schools  of  Alexandria,  and  we  may  rest 
assured  that  his  good  deeds  in  this  direction 
are  not  at  an  end.  He  has  given  ample  proof 
of  his  interest  in  agriculture  by  establishing  a 
model  farm  at  his  Palace  of  Conha,  where  he 
spends  much  leisure  time  in  admiring  his 
animals,  which  have  been  selected  from  the 
best  strains  of  the  native  breeds.  He  even 
attends  to  the  details  of  the  dimensions  of  his 
cattle-sheds.  In  a word,  he  is  a Royal  farmer 
when  he  can  spare  the  time  from  being  a 
soldier  and  a statesman.  The  Khedive,  with 
all  this,  possesses  great  personal  dignity  and 
composure  of  manner  which  becomes  him  well. 
The  sudden  and  lamented  death  of  the  late 
Khedive  was  truly  sad,  but  Egypt  is  fortunate 
in  having  secured  as  his  successor  a young 
man  of  marked  ability,  naturally  endowed 


with  a conspicuous  portion  of  Nature’s  most 
valuable  gift — sound  common  sense. 

The  prosperity  of  Egypt  is  now  an  estab- 
lished fact,  and  it  is  only  necessary  to  deepen 
the  ruts  to  make  the  way  to  still  greater  pro- 
gress permanent ; but  this  wifi  require  patience 
and  an  amount  of  time  which  it  is  impossible 
to  estimate  at  present. 


DISCUSSION. 

Dr.  Voelcker  said  every  one  must  regret  the 
absence  of  Professor  Wallace,  and  especially  anyone 
who  had  had  the  opportunity,  as  he  had,  of  hearing 
the  lantern  slides  which  had  just  been  shown  on  the 
screen  explained  by  the  Professor ; but,  knowing 
his  great  energy  and  zeal,  they  might  be  quite  sure 
that  nothing  but  absolute  necessity  would  have  kept 
him  away.  Anyone  who  knew  anything  of  Indian 
agriculture,  must  be  struck  with  the  relation  which  ex- 
isted between  it  and  that  of  Egypt,  there  being  many 
striking  points  of  resemblance,  though  also  marked 
differences.  Taking  the  similarities  first,  it  would  be 
observed  that  both  countries  were  largely  dependent 
on  irrigation ; Egypt  had  a great  advantage  in  the 
silt,  which  was  of  immense  fertilising  value,  but  which 
only  occurred  in  certain  of  the  streams  of  India.  In 
Egypt,  also,  salts  were  met  with  in  the  soil,  but  were 
more  easily  removed,  owing  to  the  more  abundant 
supply  of  water.  He  believed  Professor  Wallace 
held  that  these  salts  could  only  be  removed  by  pro- 
longed washing  with  water,  but,  where  this  was  not 
available,  as  in  some  parts  of  India,  other  means  had 
been  tried,  and  with  some  hopes  of  success.  As  regards 
the  crops  and  the  food  of  the  people,  there  were  also 
similarities  : the  wheat  was  hard,  dirty,  and  adulte- 
rated in  Egypt  as  in  India.  In  the  cattle,  the  hump 
which  characterised  the  Indian  breed  was  changed 
into  a crest.  While  there  were  these  similarities, 
there  were  also  great  differences,  which  had  an 
important  bearing  on  the  improvement  of  agriculture 
in  the  two  countries.  Whereas  India  was  divided 
up  into  very  small  properties,  the  separate  holdings 
in  Egypt  covered  a much  larger  area,  and  there  the 
improvements  were  more  easily  carried  out,  and  there 
was  more  scope  for  the  use  of  machinery.  At  the  same 
time  there  was  a great  deal  to  be  said  for  the  native 
implements  and  methods  of  cultivation.  The  cattle 
were  very  good,  not  so  the  sheep  ; and  attempts  to 
improve  them  by  introducing  English  crosses  had 
been  more  or  less  a failure  in  both  countries.  With 
regard  to  the  people  also  there  were  decided  differ- 
ences, the  Egyptian  fellah  having  apparently  the 
advantage  over  the  Indian  ryot.  Professor  Wallace 
had  a theory  of  his  own  with  regard  to  the  skins 
of  cattle,  with  which  he  did  not  altogether  agree, 
and  he  thought  that  the  general  opinion  in  India 
was  unfavourable  to  the  doctrine  that  all  the 
cattle  had  black  skins.  It  now  appeared  that  in 
Egypt  the  skins  became  shaded  down  to  brown,  but 
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personally  he  did  not  think  there  was  much  founda- 
tion for  this  theory.  He  was  rather  inclined  to 
deprecate  the  introduction  of  political  topics  into  a 
paper  on  agriculture.  He  must  again  express  his 
regret  that  Professor  Wallace  had  not  been  present 
to  describe  the  slides,  more  particularly  those  showing 
the  enormous  irrigation  works  now  being  carried  out, 
and  which  were  as  important  as  many  of  the  Indian 
ones.  The  native  methods  of  raising  water  were 
also  very  ingenious,  and  reminded  him  of  what  he  had 
seen  in  India,  and  which  it  puzzled  the  best  English 
engineer  to  improve  upon.  He  remembered  in  par- 
ticular one  instance  in  which  at  one  special  depth,  viz., 
25  feet,  a pump  which  had  been  brought  from  Aus- 
tralia did  a little  better,  but  at  every  other  depth 
the  native  machinery  was  more  effectual. 

Mr.  Shepherd  said  he  was  largely  interested  in 
this  question  in  connection  with  a large  tract  of  land, 
not  far  from  Alexandria,  which  was  referred  to 
by  Professor  Wallace  in  his  former  paper,  but  the 
experience  of  the  company  was  as  yet  but  limited. 
They  had  come  to  the  conclusion,  however,  that  the 
land  was  especially  favourable  for  the  breeding  and 
fattening  of  cattle  and  sheep.  He  thought  Dr. 
Voelcker  was  slightly  mistaken  with  regard  to  sheep. 
He  remembered  the  Professor  saying  that,  at  the 
Agricultural  College  at  Cairo,  English  sheep  had 
been  introduced,  and  had  proved  a failure  ; but  they 
had  come  to  the  conclusion  that  crossing  with  the 
native  breeds  would  be  successful.  Their  attempts 
so  far  at  breeding  both  sheep  and  cattle  had  borne 
out  this  idea,  but  it  had  not  yet  been  carried  out  on  a 
sufficiently  large  scale  to  judge  of  its  commercial 
success.  A particular  kind  of  clover  was  found  to  be 
a very  good  crop  for  breeding  purposes,  and  helped 
to  create  a valuable  manure.  The  growth  of  cotton 
had  not  yet  been  carried  out  as  it  might  be,  but 
it  had  been  tried  to  some  extent,  and  last  year  160 
acres  of  land  produced  about  ^900.  The  tract  of 
land  to  which  he  referred  was  surrounded  by  rail- 
ways, was  near  the  sea,  and  also  the  canal,  so  that 
it  was  very  favourably  situated  for  emigrants,  especi- 
ally Scotch  farmers. 

Mr.  Theodore  Walker  said  any  one  who  had 
lately  visited  Egypt  and  North  Africa  must  have 
noticed  the  great  difference  there  was  in  the  cattle  of 
places  not  very  distant  from  each  other,  such  as  Syria, 
Palestine,  and  Egypt.  In  Palestine,  the  cattle  were 
very  small,  about  the  size  of  donkeys,  and  usually 
black.  In  Egypt,  all  the  cattle  represented  on  the 
tombs  had  long  horns,  but  he  was  told  they  had  all 
died  out,  and  it  struck  him  that  the  present  breed  was 
very  much  like  the  Indian  ; they  seemed  strong  and 
robust,  and  in  form  were  much  like  the  cattle  of 
Morocco,  only  the  latter  had  long  horns  and  a very 
large  dewlap.  Every  visitor  to  Egypt  must  be  struck 
with  the  exceeding  fertility  of  the  country ; there 
seemed  no  stones;  it  was  all  a rich  loam,  and  it  was 
surprising  that  with  such  rich  land  the  people  should 


be  so  exceedingly  poor  and  wretched.  He  was 
pleased  to  hear  that  the  country  was  improving  under 
the  English  occupation,  and  trusted  it  would  be  con- 
tinued. 

Mr.  R.  H.  Rbw  regretted  exceedingly  the  absence 
of  Professor  Wallace,  and  should  have  been  glad  if 
instead  of  political  allusions  they  could  have  had  some 
further  information  as  to  the  points  in  which  Egyp- 
tian touched  British  agriculture.  He  was  somewhat 
surprised  to  gather  that  the  average  production  of 
wheat  per  acre  was  something  like  27  bushels,  which 
was  highly  creditable.  He  should  have  liked  to  ask 
the  Professor  if  he  could  explain  in  any  way  the  fall- 
ing off  in  recent  years  of  agricultural  imports  from 
Egypt.  He  had  not  the  figures  with  him,  but  he 
believed  it  would  be  found  that  of  late  years  there 
had  been  a great  falling  off  in  the  import  of  wheat, 
and  all  kinds  of  grain  and  flour;  whether  that  was 
merely  an  accident,  or  there  was  any  particular 
cause  for  it  he  should  like  to  know,  and  perhaps  Dr. 
Voelcker  could  throw  some  light  upon  the  question. 
He  believed  there  was  a slight  increase  in  the  case 
of  wool. 

Dr.  Voelcker  said  he  should  be  inclined  to 
attribute  any  diminution  in  the  exports  to  a larger 
use  of  certain  grains  in  the  country  itself.  He  knew 
that  in  India,  if  the  export  of  wheat  were  not  profit- 
able, the  people  would  either  cease  growing  it, 
and  produce  some  other  grain,  or  they  would 
use  more  wheat  themselves.  So  long  as  Egypt 
had  the  fertilising  influence  of  the  Nile,  and  the  silt 
which  it  brought  down  with  it  flowed  over  the 
country,  there  was  not  likely  to  be  any  deterioration 
of  the  soil  or  lessening  of  the  crop.  The  silt  was 
infinitely  more  valuable  than  any  form  of  manure 
which  an  English  farmer  could  place  on  his  land. 
At  the  same  time,  not  having  been  on  the  spot,  he 
could  not  speak  with  any  authority  on  the  question 
asked. 

Mr.  J.  Hughes  said  he  had  not  heard  any  special 
reference  made  to  the  quality  of  the  Nile  w-ater,  or 
the  mud,  to  which  so  much  value  was  attached. 
Some  twenty-five  years  ago,  or  more,  he  was 
associated  with  the  late  Dr.  Voelcker  in  analysing 
samples  of  this  Nile  water  sent  over  specially  by  the 
Khedive,  and  the  details  would  be  found  in  the 
Journal  of  the  Royal  Agricultural  Society  about  the 
year  1865.  There  were  two  special  points  about  it 
— one,  that  the  water  was  very  soft ; and  the 
other,  that  it  contained  a considerable  quantity 
of  nitric  acid,  the  fertilising  value  of  which  was  very 
great.  The  mud  was  equal,  if  not  superior,  to  any 
manure,  for  the  simple  reason  that  it  was  a complete 
manure,  containing  the  various  elements  of  plant 
food,  and  in  a particularly  fine  form,  which  was  a 
great  advantage.  A short  time  ago,  he  had  occasion 
to  analyse  some  warped  soil  from  the  eastern 
counties,  and  was  struck  by  the  fact  that  not  only 
was  it  in  a remarkably  fine  state  of  division,  but  was 
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very  rich  in  lime,  potash,  and  so  forth.  He  should 
have  liked  to  know  if  Professor  Wallace  had  made  any 
experiments  confirmatory  of  the  results  obtained 
twenty-five  years  ago. 

Mr.  Scott  said  the  native  methods  of  raising 
water  were  very  interesting,  but  he  doubted  if  they 
were  as  efficient  as  more  modern  appliances.  Some 
centrifugal  pumps  had  lately  been  introduced,  and 
worked  very  well.  They  were  generally  fitted  with 
straw-burning  apparatus,  so  that  the  high  pi  ice  of 
coal  did  not  interfere  with  their  use. 

The  Chairman  said  they  must  all  regret  that 
Professor  Wallace  was  not  present  to  reply  to  some  of 
the  questions  which  had  been  raised,  but  perhaps 
he  would  be  able  to  do  so  in  the  Journal.  The  con- 
ditions of  agriculture  in  Egypt  were  so  different  from 
those  in  any  other  country,  except  perhaps  India, 
that  it  was  very  difficult  to  make  them  clear 
to  those  who  had  not  been  in  that  country ; 
but  Mr.  Wallace  had  performed  his  task  with 
great  ability,  and  had  given  them  a most  interest- 
ing paper.  Two  interesting  letters  had  appeared 
in  the  Daily  Graphic  for  the  13th  and  19th  instant, 
written  by  his  old  friend  and  fellow  - sportsman, 
Sir  Samuel  Baker,  in  which  he  described  Egyptian 
agriculture  ; and  he  would  commend  those  letters  to 
the  attention  of  all  who  were  interested  in  the  sub- 
ject. Most  people  had  but  a faint  idea  of  the  vast- 
ness of  the  irrigation  works  of  the  ancient  Egyptians. 
Herodotus,  for  instance,  mentioned  the  great  artificial 
lake  Mceris,  400  English  miles  in  circumference, 
which  was  made  to  store  water  for  lands  which  were 
not  inundated  by  the  Nile,  and  they  might  fairly 
suppose  that  vast  tracts  of  land  which  were  now  arid 
desert,  were  in  those  days  cultivated,  and  perhaps 
afforested.  Now  that  the  Khedive’s  Government 
had  taken  in  hand  such  irrigation  works  as  were 
shown  in  the  photographs,  and  had  employed  dis- 
tinguished engineer  officers,  who  were  thoroughly 
acquainted  with  the  irrigation  works  of  India, 
to  carry  out  similar  works,  it  might  fairly  be 
hoped  that,  before  many  years  were  over,  much 
of  the  land  now  uncultivated  might  be  brought 
under  cultivation  Irrigation  was  the  first  thing 
wanted,  and  the  next  manure;  but  this  was  supplied,  at 
the  same  time,  by  the  water  of  the  Nile  ; and  when 
cultivation  and  tree-planting  increased,  an  improve- 
ment in  the  rainfall  might  naturally  be  expected  to 
follow.  He  believed  that,  since  the  opening  of  the 
Suez  Canal,  and  the  development  of  trees  and  gardens 
at  Cairo  and  elsewhere,  the  rainfail  had  sensibly 
increased.  The  amount  was  now  said  to  be  about  eight 
inches  per  annum  at  Alexandria,  and  it  would  be  very 
interesting  to  know  whether  there  were  any  statistics 
showing  what  it  was  20  or  30  years  ago.  No  doubt 
moisture  attracted  moisture,  and  it  was  well-known 
that  the  disafforesting  of  countries  such  as  Palestine 
and  Central  India  had  turned  them  into  desert 
wastes.  There  was  every  reason  to  suppose  that 


by  means  of  irrigation  works  now  being  staited,  the 
cultivation  of  trees  would  be  promoted,  which  would 
tend  to  increase  the  rainfall,  and  thus  to  further 
increase  cultivation.  He  concluded  by  proposing  a 
vote  of  thanks  to  Professor  Wallace,  which  was 
carried  unanimously. 


Miscellaneous. 


CONGRESS  ON  INLAND  NAVIGATION . 

The  fifth  International  Congress  on  Inland  Naviga- 
tion will  be  held  in  Paris  in  July  of  the  present  year. 
The  work  of  the  Congress  will  be  divided  into  four 
sections — (i)  Construction  and  maintenance  of  inland 
waterways;  (2)  technical  working;  (3)  commercial 
working  and  economical  questions  ; (4)  waterways  in 
their  tidal  part.  In  the  programme  of  the  Congress 
the  various  points  for  discussion  will  be  as  follows  : — 
(1)  Consolidation  of  canal  banks;  (2)  water  supply 
of  canals;  (3)  leakage  in  canals;  (4)  reservoirs;  (5) 
stoppages  on  canals  and  canalised  rivers ; (6)  traction 
on  canals,  on  canalised  rivers,  and  on  free  rivers; 
(7)  tolls  and  fees  on  waterways;  (8)  conditions  of 
inland  navigation  ports  ; (9)  respective  uses  of  water- 
ways and  railways  in  regard  to  transportation;  (10) 
improvement  of  tidal  rivers,  including  their  estuaries. 
Two  principal  excursions  are  being  arranged  for ; the 
first  will  comprise  the  canals  in  the  north  of  France, 
the  Fontinettes  lift  and  the  Dunkirk  and  Calais 
docks  ; the  second  will  consist  of  a visit  to  the  canals 
in  the  centre  of  France,  the  works  for  canalising  the 
Saone  and  straightening  the  Rhone  and  the  Furens 
reservoir  near  St.  Etienne.  Smaller  excursions  on 
the  Seine,  Marne,  and  Paris  canals  will  be  organised 
during  the  Congress.  The  Congress,  which  is  under 
the  patronage  of  the  President  of  the  Republic,  will 
be  opened  on  Thursday,  21st  July,  in  the  Palais  de 
1’ Industrie  (Champs  Elysees),  and  will  last  for  ten 
days.  The  president  of  the  organising  committee 
is  Mons.  Guillemain,  Inspector- General  of  Ponts  et 
Chaussees.  The  reports  of  the  meetings  will  be 
printed  in  French,  English,  and  German. 


THE  SALMON  INDUSTR  V OF  THE  RHINE. 

The  taking  of  salmon  is  an  important  industry  of 
the  Rhine  provinces,  and  is  regulated  by  an  inter- 
national agreement  entered  into,  in  1885,  by  Germany, 
Holland,  and  Switzerland.  The  treaty  is  binding  for 
ten  years,  and  further,  from  year  to  year,  until  twelve 
months’  notice  of  its  expiration  be  given  by  one  of 
the  contracting  parties.  The  jurisdiction  includes 
the  waters  of  the  Rhine  and  its  tributaries  from 
Schaffhausen  Fall  in  Switzerland,  downward  to  the 
sea.  The  United  States  Commercial  Agent  at 
Magdeburg  says  that  some  of  the  leading  provisions 
may  be  summed  up  as  follows.  No  dams,  nets,  or 
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other  obstructions  for  catching  the  fish  may  be 
erected  for  more  than  half  the  width  of  the  river  at 
low  water,  measured  in  the  shortest  line  from  shore 
to  shore  ; further,  the  nets  must  not  be  over  2-5  metres 
in  breadth,  and  must  be  stationed  from  each  other  at 
a distance  of  at  least  equal  to  double  the  length  of 
the  largest  net  employed.  The  fishing  season  is 
closed  in  Holland  from  the  1 6th  of  August  to  the 
15th  of  October,  inclusive;  from  the  Dutch-German 
boundary  upwards  from  the  27th  of  August  to  the 
26th  of  October  inclusive.  During  this  period  each 
Government  pledges  itself  to  prevent  salmon  fishing 
under  the  pretext  of  catching  other  fish.  Further, 
in  the  Rhine  tributaries,  where  the  breeding  districts 
are  found,  and  in  the  Upper  Rhine  itself,  above 
Mannheim,  salmon  fishing  is  only  allowed  during  a 
period  of  at  least  six  weeks,  some  time  between  the 
15th  of  October  and  the  31st  of  December,  by 
special  permission  of  the  authorities,  and  this  special 
grant  is  only  given  on  condition  that  the  row  and 
milt  of  the  salmon  shall  be  assured  to  the  various 
artificial  breeding  ponds  and  establishments.  Measures 
are  taken  to  protect  and  promote  salmon  propa- 
gation as  much  as  possible.  It  is  stipulated  that  all 
the  natural  breeding  spots  in  the  tributaries  shall  be 
kept  free  and  open  to  the  fish  ascending  the  river. 
It  is  left  to  each  individual  Government  to  settle  for 
itself  the  lesser  details,  such  as  minimum  length,  tax, 
fines,  &c.,  and  it  is  especially  agreed  that  nothing  in 
the  compact  shall  be  construed  to  prevent  any 
Government,  in  its  own  judgment,  imposing  severer 
regulations.  Finally,  a supervising  commission  is 
appointed  by  each  nation,  empowered  to  convene  in 
international  conference  fiom  time  to  time.  Although 
the  catch  of  salmon  in  Germany  is  annually  very  con- 
siderable, and  salmon,  like  trout,  is  one  of  the 
delicacies  of  the  table,  the  canning  and  preservation 
of  this  fish  has  not  assumed  any  great  proportions. 
It  is  carried  on  to  some  extent,  but  it  has  none  of  the 
importance  of  the  industry  of  the  Pacific  coast. 


THE  GROWTH  AND  PRESERVATION  OF 
POTATOES  IN  NANTES. 

In  a Consular  Report  from  Nantes,  recently  issued 
by  the  Foreign-office,  and  dated  February  25th  last, 
Mr.  Pauncefote  gives  some  notes  on  the  growth  and 
preservation  of  potatoes  during  the  winter.  He  say  s 
that  last  year’s  potato  crop  was  a small  one,  in  conse- 
quence of  the  unusual  dryness  of  the  summer,  and, 
for  this  reason,  there  w-as  but  little  disease.  Where*, 
ever  there  was  any  disease,  the  treatment  by  sulphate  of 
copper  proved  perfectly  efficacious ; and  this  applied 
equally  to  all  parts  of  France  where  Consul  Paunce- 
fote had  visited,  and  in  some  parts  the  disease  had 
been  very  bad.  In  no  one  case  had  it  failed  ; and,  in 
some  instances,  patches  that  had  been  dressed,  after 
the  disease  had  attacked  a field,  recovered,  while  the 
rest  went  bad. 


The  dressing  used  is  3 lbs.  sulphate  of  copper 
to  20  gallons  of  water ; but  experts  say  that  a still 
better  one  is  composed  of  2 lbs.  sulphate  of  copper 
and  4 lbs.  of  lime  to  25  gallons  of  water. 

The  best  results  are  obtained  by  using  whole 
potatoes,  sound,  of  medium  size,  being  careful  to 
select  those  which  show  the  finest  germs  (but,  if  very 
large  ones  are  used,  they  are  cut  in  two),  and 
planting  widely.  What  is  said  to  be  the  best  and 
most  disease-resisting  kind  yet  discovered  is  at 
present  very  costly,  the  price  being  from  ^8  to 
Lio  per  ton,  while  the  ordinary  kinds  cost  from 
32s.  to  34s.  per  ton:  but  these  last  are  said  in 
the  district  to  be  of  excellent  quality.  Some 
remarkable  results  have  just  been  obtained  by 
a gentleman  farmer,  who  is  also  a distinguished 
chemical  engineer,  and  has  been,  for  some  time  past, 
engaged  on  experiments  in  potato  growing.  He  has 
succeeded  in  getting  the  enormous  return  of  42  tons 
per  acre — without  using  any  of  the  improved  or 
expensive  varieties  — from  the  magnum  bonum 
and  other  ordinary  kinds  grown  in  the  country. 
I he  following  is  the  process  he  adopted  : — The 
point  of  chief  importance  seems  to  be  in  the 
selection  of  the  seed,  and  the  use  only  of  the 
very  best  and  soundest  tubers,  which  should  be 
of  medium  size,  and  planted  whole.  The  ground 
must  be  dug  or  ploughed  very  deeply,  so  that  the 
tubers  may  have  plenty  of  room  to  develop  them- 
selves naturally  and  easily,  and  should  be  well 
manured  with  either  farmyard  or  chemical  manure. 

Before  planting  the  seed  potatoes,  they  are  steeped 
for  twenty-four  hours  in  a bath  composed  of  sulphate 
of  ammonia  and  nitrate  of  potash,  of  each  6 lbs.  to 
25  gallons  of  water.  Alter  taking  them  out  of  this 
solution,  they  should  be  allowed  to  stand  for  twenty- 
four  hours  before  planting,  so  that  the  germs  may- 
have  time  to  swell,  and  it  is  to  the  increased  activity 
of  germination  produced  by  this  bath  that  the  enor- 
mous return  is  attributed. 

Grain,  especially  wheat,  treated  in  a similar  way, 
is  said  to  have  produced  highly  satisfactory  results ; 
for  corn,  however,  there  should  be  added  to  the  bath 
2\  lbs.  of  sulphate  of  copper. 

In  the  matter  of  preserving  potatoes  during  the 
winter,  the  best  plan  is  said  to  be  as  follows  : — After 
picking  out  the  diseased  ones,  they  are  placed  in  a 
dry  building  or  cellar  in  a heap  of  a yard  deep  ; they 
are  given  as  much  ventilation  as  possible,  but  the 
doors  should  be  kept  closed  when  the  weather  be- 
comes cold,  and  during  the  winter  they  should  be 
visited  from  time  to  time,  and  stirred  with  a shovel. 

For  badly  diseased  tubers  the  following  mode  of 
treatment  is  said  never  to  fail  in  arresting  the  disease. 
Take  them,  as  soon  as  possible  after  they  are  dug 
up,  and  dry  them.  Make  a bath  with  water  and  as 
much  lime  as  it  will  take  up,  put  the  potatoes  into 
baskets  and  dip  them  for  a few  minutes  in  the  solu- 
tion, and  dry  them  in  the  shade,  stowing  them  away 
in  the  manner  described  above.  The  diseased  part 
seems  to  solidify  after  this  treatment,  and  does  not 
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spread,  while  the  good  part  continues  perfectly  sound, 
and  can  be  used,  without  any  bad  results,  for  feeding 
animals,  or  even  for  table. 


Notes  on  Books. 


“The  Grasshopper”  in  Lombard-street.  By 

John  Biddulph  Martin.  London.  1892.  4to. 

In  this  handsome  volume  Mr.  Martin  points  out 
that  Lombard-street  has  its  legendary  history  : thus, 
number  68  is  associated  with  Matthew  Shore,  the 
supposed  husband  of  the  ill-fated  Jane  Shore,  and 
legend  has  even  grown  up  around  Sir  Thomas 
Gresham  and  his  family  crest  of  the  grasshopper. 
An  absurd  tradition  has  been  often  repeated,  that 
Gresham  was  a castaway  infant,  exposed  in  a field, 
and  discovered  by  a casual  passer  by,  whose  attention 
was  attracted  by  the  loud  chirping  of  a grasshopper  ; 
hence,  when  he  acquired  wealth  and  dignity,  he 
assumed  the  grasshopper  as  his  crest ; the  fact 
being,  that  the  Greshams  were  a well-known  Norfolk 
family  long  before  the  famous  merchant’s  birth.  Mr. 
Martin  refers  to  Sir  Richard  Martin,  who  was  called 
to  the  Livery  of  the  Goldsmiths’  Company  in  1558, 
and  in  1605  was  the  oldest  alderman  in  the  city  of 
London.  He  was  Master  of  the  Mint  and  Lord 
Mayor  in  1589.  His  arms  were  the  same  as  those  of 
the  bankers,  but  it  is  not  known  that  he  was  in  any 
way  connected  with  the  “Grasshopper.” 

The  authentic  history  of  the  famous  house,  which 
afterwards  became  the  banking  firm  of  Martins,  com- 
mences in  the  second  half  of  the  17th  century.  In 
1677,  17  years  before  the  foundation,  in  1694,  of  the 
Bank  of  England,  the  house  is  mentioned  in  the 
“Little  London  Directory.”  At  the  end  of  this  book 
is  inserted  a supplementary  list  of  the  “goldsmiths 
that  keep  running  cashes  ; ” and  among  them  are 
mentioned  “ Chas.  Duncomb  and  Richard  Kent,  at 
the  4 Grasshopper  ’ in  Lombard- street.”  The  Dun- 
combe  family  was  connected  with  the  Greshams  by 
marriage ; and  Charles  Duncombe  was  apprenticed 
to  the  famous  Alderman  Edward  Backwell,  who  is 
so  often  mentioned  in  “ Pepys’s  Diary.”  The  partner- 
ship between  Duncombe  and  Kent  was  dissolved  in 
1688,  by  the  death  or  retirement  of  Kent.  Shortly 
afterwards,  Richard  Smith  (b.  1659  d.  1699) — whose 
portrait  by  Huysman  still  hangs  in  the  bank— took  a 
prominent  part  in  the  management  of  the  business. 
He  engaged,  as  a clerk,  Thomas  Martin,  who,  after 
Smith’s  death,  became  partner  with  Andrew  Stone. 
Their  names  are  associated  together  in  1703,  and 
from  that  time  forward  the  business  was  mainly  con- 
ducted by  members  of  the  two  families,  until  1852, 
when  Mr.  George  Stone  left  the  firm.  At  his  death, 
on  the  15th  July,  1861,  the  Stone  family  became 
extinct  in  the  male  line,  he  being  the  great,  great- 
grandson  of  Andrew  Stone. 

After  clearing  up  the  various  difficulties  connected 


with  the  history  of  the  different  partners,  from  Dun- 
combe to  the  Martins  and  Normans,  who  now  con- 
stitute the  firm,  Mr.  Martin  gives  an  account  of  the 
growth  of  modern  banking,  and  full  particulars  of 
the  alterations  made  at  different  periods  in  the  occu- 
pation of  Change-alley.  These  particulars  are  made 
clear  by  the  insertion  of  several  maps  and  plans. 


Reports  on  the  Cultivation  of  the  Spanish 
Chestnut.  India-office.  1892.  Folio. 

This  Indian  “green-boolc”  contains  Reports  on 
the  use  of  Chestnuts  for  Food  in  Italy,  by  Sir 
Dominic  Colnaghi,  and  P.  Gavazzi  and  G.  Maldi- 
fassi;  on  the  “ Cultivation  and  Production  of  Chest- 
nuts in  the  Province  of  Asturias,”  by  W.  Pendleton  ; 
and  on  the  “ Chestnut  Trees  of  Catalonia,”  by  Don 
Ricardo  Acebal.  The  historical  introduction,  by 
Sir  George  Birdwood,  is  full  of  learned  information 
respecting  the  introduction  of  the  chestnut  and  other 
trees  into  Europe.  The  chestnut  is  a native  of 
Central  and  Middle  Asia,  and  it  appears  to  have 
been  introduced  into  Italy  between  the  time  of  M. 
Porcius  Cato,  B.C.  234-149,  and  of  Virgil,  B.C.  70-19, 
the  latter  being  the  first  Latin  writer  to  refer  defi- 
nitely to  them. 

The  systematic  cultivation  of  the  chestnut  tree,  and 
its  present  wide-spread  growth  in  the  United  King- 
dom, is,  as  Sir  George  Birdwood  states,  “entirely 
due  to  the  action  of  the  Society  of  Arts  at  the  end  of 
the  last  and  the  beginning  of  the  present  century,  in 
offering  prizes  to  those  landowners  who  showed 
themselves  most  zealous  in  forming  plantations  of 
the  tree.”  It  was  hoped  that  by  this  means  the 
building  timbers  of  the  country  would  be  increased, 
but  in  this  case  the  hope  proved  illusory.  The 
popular  idea  that  the  roof  of  old  buildings,  such  as 
Westminster-hall,  were  formed  of  chestnut  has  been 
shown  to  be  erroneous.  The  wood  really  used  was 
that  of  the  chestnut  oak  ( Quercus  robur). 

In  1864,  Sir  George  Birdwood  forwarded  from 
Bombay,  at  the  request  of  Prince  Halim  Pasha,  sixty 
specimens  of  the  finest  forest  trees  of  Western  India 
for  experimental  cultivation  in  Egypt ; and  respecting 
the  systematic  naturalisation  throughout  Syria  and 
Northern  Africa  of  the  hardy  leathery-leaved  dry 
season  trees  and  shrubs  of  the  coasts  of  Southern 
India  he  writes  : “ Strangely  beautiful  in  the  parched 
months  of  April  and  May  are  the  frequent  ever- 
green thickets  in  the  island  cf  Salsette,  and  elsewhere 
in  the  Concans,  of  mixed  bukuli  ( Ixora  Bandhuca) 
and  karunda  (the  4 Corinda  ’ of  Anglo-Indian  Carissa 
Carandas ) ; the  former  with  its  terminal  corymbs  of 
of  bright  scarlet,  and  the  latter  with  milk-white  jas- 
mine-like flowers  and  large  plum-like  berries, 
coloured  in  the  degree  of  their  maturity,  from 
lustrous  pea- green  and  purest  ivory,  through  every 
tint  of  celestial  rosy  red  to  ruby  crimson  and  glow- 
ing purple,  and  shining,  in  their  gay  varigation, 
against  its  dark,  glossy  foliage,  as  though  it  were  an 
illuminated  tree  of  fairyland,  with  all  the  fairy  court 
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dancing  in  the  charmed  climate  of  its  fragrant  and 
refreshing  shade.  Wherever  it  blossomed  and 
fruited  in  Northern  Africa  it  would  make  a Para- 
dise.” 

Referring  to  the  spread  of  vegetation  over  the 
globe,  Sir  George  Birdwood  writes  : — “Yet  with  all 
the  enlarged  knowledge  placed  at  our  disposal  by 
modern  botanical  science,  and  with  all  the  equip- 
ments of  an  empire,  out-stretched  over  every  quarter 
of  the  globe  at  our  command,  how  little  shall  we 
ever  be  able  to  accomplish  in  promoting  an  inter- 
change of  economic  plants  between  the  East  and 
West,  and  adding  in  this  way  to  the  happiness  of 
mankind  compared  with  the  unstudied,  casual,  and 
almost  unconscious  transformation  effected  in  the 
vegetation  of  the  countiiesof  the  Mediterranean  Sea, 
with  such  incalculable  results  in  the  increase  of  their 
material  wealth  and  the  impulse  thus  given,  and 
still  operative,  to  human  civilisation  by  the  propaga- 
tion throughout  them  of  the  worship  of  the  gods  of 
Phoenicia  and  Greece.”  After  referring  specially  to 
the  vine,  the  date  palm,  the  olive,  the  myrtle,  and 
the  rose,  Sir  George  thus  closes  his  introduction  : — 
“ It  is  impossible  to  stigmatise  as  superstitions  beliefs 
and  rites  that  conferred  such  enduring  benefits  on  the 
world.  But  for  them  the  civilization  of  Europe 
might  possibly  have  never  advanced  beyond  that  of 
newer  stone  age,  preceding  the  age  of  bronze  ushered 
in  with  the  westward  advance  of  the  commerce  and 
religion  of  the  Phoenicians,  and  it  is  evident,  in 
view  of  the  facts  here  adduced,  that  they  were  the 
divinely  appointed  means  for  working  out,  in  the 
long-suffering  patience  of  Providence,  the  eternal 
purposes  of  God  toward  man.” 


Obituary. 

♦ 

Sir  James  Allport. — Sir  James  Joseph  Allport, 
who  died  at  the  Midland  Hotel,  St.  Pancras,  of 
acute  inflammation  of  the  lungs,  on  Monday  evening, 
26th  inst.,  was  a native  of  Birmingham,  where  he 
was  born  in  1811.  In  1843,  he  became  manager  of 
the  Birmingham  and  Derby  Railway  Company, 
from  which  position  he  moved,  in  the  following  year, 
to  the  Newcastle  and  Darlington  Railway  (subse- 
quently the  York,  Newcastle,  and  Berwick  Railway). 
After  six  years  in  the  northern  county,  Mr.  Allport 
accepted  office  on  the  Manchester,  Sheffield,  and 
Lincolnshire  Railway,  and  remained  in  it  for  three 
years,  when  he  became  manager  of  the  Midland 
Railway,  a position  which  he  filled  for  27  years.  It 
was  during  these  years  that  this  railway  grew  from  a 
local  line  into  a great  trunk  route,  the  extension  to 
St.  Pancras  being  completed  in  1868.  The  most 
notable  of  the  measures  by  which  he  endeavoured  to 
render  railway  travelling  cheap,  comfortable,  and 
expeditious  were  the  running  of  third-class  carriages 
on  all  trains,  which  was  commenced  in  1872,  and  the 


abolition  of  second-class  carriages  two  years  later. 
In  his  70th  year,  Mr.  Allport  resigned  the  manager- 
ship, and  was  elected  a director  of  the  Midland  Com- 
pany, and  presented  with  £iot 000.  He  was  knighted 
in  April,  1884.  From  1865  to  1883,  Mr.  Allport 
was  Lieutenant-Colonel  in  the  Engineer  and  Railway 
Volunteer  Staff  Corps.  He  was  also  an  Associate 
Member  of  the  Institute  of  Civil  Engineers,  and  a 
Justice  of  the  Peace  for  the  borough  and  county  of 
Derby.  Sir  James  Allport  had  been  a Member  of 
the  Society  of  Arts  since  1852,  and  on  several 
occasions,  when  railway  subjects  were  discussed  at 
the  Meetings  of  the  Society,  he  joined  in  the  dis- 
cussions. 


General  Notes. 


Austrian  Wine  Production.— The  Austrian 
Minisiter  of  Agriculture  has  recently  published  the 
figures  of  the  wine  production  of  Austria  in  1891. 
In  the  official  returns,  no  reference  is  made  to 
Hungarian  production.  According  to  the  statistics, 
the  total  quantity  of  wine  produced  amounted  to 
66,114,000  gallons,  distributed  as  follows Lower 
Austria,  11,044,000  gallons;  Styria,  6,490,000; 
Carniola,  2,112,000;  Carinthia,  3,740;  Tyrol  and 
Vorarlberg,  4,048,000;  Coast  land,  13,904,000; 
Moravia,  3,212,000;  and  Dalmatia,  25,300,000 
gallons.  To  have  been  absolutely  complete,  the 
returns  should  have  included  Bohemia,  but  the  figures 
of  the  wine  production  of  this  kingdom  are  not  of 
sufficient  importance  to  materially  affect  the  total. 
Comparing  the  total  Austrian  product  of  1891  with 
that  of  1890,  it  is  found  that  the  yield  of  last  year 
was  lower  by  22  per  cent,  than  that  of  the  preceding 
one,  a very  serious  falling  off,  more  especially  when 
it  is  considered  that  the  deficit  is  getting  larger  every 
year,  and  the  vintage  of  1890  was  by  no  means  more 
than  an  average  one. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  Eight  o’clock  : — 

May  4. — J.  N.  Shoolbred,  B.A.,  “The  Brad- 
ford Corporation  Electricity  Supply.”  W.  H. 
Preece,  F.R.S.,  will  preside. 

May  18.— Captain  W.  de  W.  Abney,  C.B., 
F.R.S.,  “ Colour  Blindness.” 


Indian  Section. 

Thursday  afternoons,  at  4.30  p.m.  : — 

May  19. — Jervoise  Athelstane  Baines, 
I.C.S.,  Chief  Census  Commissioner  for  India,  “ The 
Indian  Census  of  1891.”  Sir  Charles  Bernard, 
K.C.S.I.,  will  preside. 
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Foreign  and  Colonial  Section. 

Tuesday  evenings,  at  Eight  o’clock:— 

May  24. — Colonel  Howard  Vincent,  C.B., 
M.P.,  “The  Extension  of  Colonial  Trade.” 


Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

May  17. — William  Simpson,  R.I.,  “Mud  as  a 
Material  for  Architecture  in  India  and  the  East.” 
General  Robert  Maclagan  will  preside. 

May  31.— William  De  Morgan,  “ Lustre 

Ware.”  

Cantor  Lectures. 

Monday  evenings,  at  Eight  o’clock: — 

Professor  Percy  F.  Frankland,  Ph.D., 
B.Sc.,  F.R.S.,  “ Recent  Bacteriological  and 
Chemical  Research  in  connection  with  the 
Fermentation  Industries.”  Four  Lectures. 

Lecture  I. — May  2. — Introduction— Study  of 
micro-organisms  — Microscopic  examination — Piin- 
ciples  of  staining,  &c.  — Cultivation  of  micro- 
organisms. 

Lecture  II. — May  9. — Culture  media — Methods 
of  sterilisation— Pure  cultivation — Special  methods 
for  the  cultivation  of  particular  micro-organisms. 

Lecture  III. — May  16. — Practical  results  of 
recent  investigations — Hansen — Alcoholic  fermenta- 
tion with  and  without  oxygen — Carbohydrates  fer- 
mentable by  yeasts  —Artificial  sugars  in  their  relation- 
ship to  yeasts— Fermentations  of  milk. 

Lecture  IV. — May  23. — Bacterial  fermentations 
— New  products  resulting  therefrom — Micro-organ- 
isms in  their  relation  to  agriculture — Nitrification — 
Fixation  of  atmospheric  nitrogen  by  plants. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  May  2 ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Dr. 
Percy  F.  Frankland,  “ Recent  Bacteriological  and 
Chemical  Research  in  connection  with  the  Fer- 
mentation Industries.”  (Lecture  I ) 

Farmers’  Club,  Salisbury-square  Hotel,  Fleet  street, 
E.C.,  4 p.m.  Mr.  Druce,  “ Small  Holdings.” 
Engineers,  Westminster  Town-hall,  S.W.,  7J  p.m. 
Mr.  Samuel  Herbert  Cox,  “ Dry  Crushing  Ma- 
chinery.” 

Royal  Institution,  Albemarle-street,  W.,  5 p.m. 

General  Monthly  Meeting. 

Chemical  Industry  (London  Section),  Burlington- 
house,  W.,  8 p.m.  1.  Prof.  Wm.  Ramsay  and 
Mr.  J.  C.  Chorley,  “The  Distillation  of  Wood.” 
2.  Dr.  S.  Rideal,  “Notes  on  the  Composition  of 
some  Indian  Gums  of  known  origin.” 

British  Architects,  9,  Conduit-street,  W.,  8 p.m. 
Annual  Meeting. 

Medical,  11,  Chandos-street,  W.,  8^  p.m.  Annual 
Oration- 

Victoria  Institute,  8,  Adelphi-terrace,  W.C.,  8 p.m. 
Sir  C.  Wilson,  “The  Past  and  Present  Water 
Supply  of  Palestine.” 


Tuesday,  May  3 ...  Royal  Institution,  Albemarle  - street f 
W.,  3 p.m.  (Tyndall  Lectures.)  Professor  T.  G. 
Bonney,  “ The  Sculpturing  of  Britain  : its  later 
stages.”  (Lecture  II  ) 

Central  Chamber  of  Agriculture  (at  the  House  of 
the  Society  of  Arts),  ii  a.m. 

Civil  Engineers,  25,  Great  George  - street,  S.W., 
8 p.m.  Discussion  on  Mr.  Swinburne’s  paper 
“ Electrical  Measuring  Instruments.” 

Pathological,  20,  Hanover-square,  W.,  8g  p.m. 

Biblical  Archaeology,  9,  Conduit-street,  W.,  8 p.m. 

Zoological,  3,  Hanover-square,  W.,  8|  p.m. 

Wednesday,  May  4 ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Mr.  James  N.  Shoolbred, 
“The  Bradford  Corporation  Electricity  Supply.” 

United  Service  Club,  Whitehall-yard,  S.W.,  3 p.m. 
Lieut.  F.  T.  Hamilton,  R.N.,  “ The  Application  of 
Electricity  to  Torpedo  and  other  Naval  Purposes.” 

Entomological,  11,  Chandos-street,  W.,  7 p.m. 

Archaeological  Association,  32,  Sackville-street,  W., 
42  p.m.  Annual  Meeting. 

Obstetrical,  20,  Hanover-square,  W.  8 p.m. 

Thursday,  May  5 ...  Royal,  Burlington-house,  W.,  42  p.m. 

Antiquaries,  Burlington-house,  W.,  82  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Dr.  J. 
Mueller,  “Lichenes  Epiphylli  Spruceani.”  2.  Mr. 
W.  F.  Kirby,  “ Notes  on  the  family  Saturmidoe , 
with  descriptions  of  new  Species  in  the  Collection 
of  the  British  Museum.” 

Chemical,  Burlington-house,  W.,  8 p.m.  Ballot  for 
election  of  Fellows. 

Society  for  the  Encouragement  of  Fine  Arts,  9, 
Conduit-street,  8 p.m.  Dr.  G.  W.  Leitner,  “ The 
Fairy  Land  of  the  Pamirs.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Professor  Dewar,  “ The  Chemistry  of  Gases.” 
(Lecture  II.) 

Mechanical  Engineers,  25,  Great  George-street, 
S.W.,  7|  p m.  1.  Inaugural  Address  by  the  Pre- 
sident. 2.  Professor  Alexander  B.  W.  Kennedy, 
“ Research  Committee  on  Marine-Eugine  Trials  : 
Report  upon  Trial  of  the  steamer  Ville  de 
Douvres'  ’ 

Archaeological  Institution,  Oxford- mansion,  Oxford- 
street,  W.,  4 p .m. 

Friday,  May  6... United  Service  Institution,  Whitehall-yard, 
S.W.,  3 p.m.  Colonel  F.  J.  Graves,  “ Military 
Education.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Weekly  Meeting.  9 p.m.  Captain  Abney,  “ The 
Sensitiveness  of  the  Eye  to  Light  and  Colour.” 

Junior  Engineering  Society,  Westminster-palace- 
hotel,  Victoria  - street,  S.W.,  8 p.m.  Mr.  John 
Taylor,  “ Naval  Construction  at  Poplar.” 

Geologists’  Association,  University  College,  W.C., 
8 p.m. 

Quekett  Microscopical  Club,  20,  Hanover-square, 
W.C.,  8 p.m. 

Physical,  Science  Schools,  South  Kensington,  S.W., 
5 P-m. 

Mechanical  Engineers,  25,  Great  George-street' 
S.W.,  72  p.m.  Lieut.-Colonel  Thomas  English,, 
“ Condensation  in  Steam-Engine  Cylinders  during 
Admission.” 

Saturday,  May  7. ..Royal  Institution,  Albemarle-street, 
W.,  3 p.m.  Mr.  E.  Dannreuther,  “ J.  S.  Bach’s 
Chamber  Music.”  (Lecture  II.) 


The  Telegraphic  Address  of  the  Society  of  Arts , 
and  of  the  Royal  Commission  for  the  Chicago 
Exhibition)  is  “ Praxiteles , London.  ’ 
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Notices. 


GENERAL  MEETING. 


Temporary  Alteration  of  Bye-laws. 

The  Council  hereby  convene  a General  Meet- 
ing of  the  members  to  be  held  at  the  Society’s 
House,  in  the  Adelphi,  on  Wednesday,  the  18th 
May,  1892,  at  4 o’clock  in  the  afternoon,  for 
the  purpose  of  considering,  and  if  thought 
desirable  of  passing,  the  following  resolu- 
tions : — 

1.  That  in  accordance  with  the  proposal 

from  the  Council,  the  Bye-laws  be 
altered  and  varied  in  such  manner 
that  the  Council  shall  be  empowered, 
during  the  years  1892  and  1893,  to 
appoint  not  more  than  six  members 
to  be  Vice-Presidents  or  other  Mem- 
bers of  the  Council  in  addition  to 
those  appointed  under  Bye-laws  79 
and  84,  and  that  the  Council  be  em- 
powered to  determine  the  period  or 
respective  periods  that  members  so 
appointed  shall  continue  in  office,  not 
being  later  than  the  end  of  the  Session 
commencing  1893,  and  that  all  Bye- 
laws which  are  inconsistent  with  such 
appointment  and  determination  be 
suspended  or  varied. 

2.  That  Bye-laws  8,  9,  and  10  be  sus- 

pended during  the  Sessions  1892-3 
and  1893-4. 

By  Order  of  the  Council, 

Henry  Trueman  Wood, 

Secretary. 

2nd  May,  1892. 


Bye- Laws  8,  9,  and  10. 

8.  The  Chairman  of  the  Council  shall  be  chosen 
from  those  Members  of  the  Council  who  are  of  one 
year’s  standing  at  least. 


9.  The  Chairman  of  the  Council,  after  two  years’ 
service,  shall  not  be  re-eligible  to  the  office  for  at 
least  one  year. 

10.  The  Chairman  of  the  Council  shall  deliver  an 
address  to  the  Society  at  its  Ordinary  Meeting  after 
his  election. 


CANTOR  LECTURES. 

Professor  Percy  F.  Frankland,  Ph.D., 
F.R.S.,  delivered  the  first  lecture  of  his  course 
on  “ Recent  Bacteriological  and  Chemical 
Research  in  connection  with  the  Fermentation 
Industries  ” on  Monday  evening,  2nd  inst. 

The  lectures  will  be  published  in  the  Journal 
during  the  autumn  recess. 


UNION  OF  INSTITUTIONS. 

The  following  institution  has  been  received 
into  union  since  the  last  announcement  : — 
Bootle  Technical  School. 


Chicago  Exhibition,  1893. 

♦ 

APPLICATIONS  FOR  SPACE. 

Notice  is  given  that  applications  can  only 
be  received  up  to  Saturday,  21st  May.  Any 
applications  received  after  that  date  will  be 
filed,  in  case  of  any  space  becoming  hereafter 
available,  but  will  not  be  included  in  the  allot- 
ment. 

All  applications  must  be  made  upon  forms 
to  be  obtained  from  the  Secretary  of  the  Com- 
mission at  their  offices,  Society  of  Arts,  John- 
street,  Adelphi,  London,  W.C.  They  must 
be  sent  in,  properly  filled  up,  and  addressed 
to  the  Secretary,  as  above. 


HANDBOOK  OF  REGULATIONS. 

A “Handbook  of  Regulations  and  General 
Information”  connected  with  the  Royal  Com- 
mission has  been  printed,  and  can  be  had  on 
application  to  the  Secretary  of  the  Royal 
Commission,  Society  of  Arts,  John-street, 
Adelphi.  The  Handbook  contains  lists  of 
the  Commission,  of  the  various  Committees, 
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and  of  the  Colonial  Commissioners,  Synopsis 
of  the  Classification,  General  Regulations, 
Regulations  of  the  British  Section,  Traffic 
Arrangements  and  Customs  Regulations, 
descriptions  of  the  various  Departments, 
Abstract  of  the  McKinley  Tariff  Rates,  De- 
scription of  Chicago  and  the  Exhibition,  and 
account  of  the  routes  to  the  city. 


Proceedings  of  the  Society. 


FOREIGN  6*  COLONIAL  SECTION. 

Tuesday,  April  26,  1892  ; Sir  Robert  G. 
W.  Herbert,  K.C.B.,  in  the  chair. 

The  paper  read  was — 

AUSTRALASIA:  ITS  PROGRESS  AND 
RESOURCES. 

By  Sir  Edward  Braddon,  K.C.M.G. 

In  the  Westminster  Magazme  for  January, 
1780,  is  to  be  found  “ A Sketch  of  the  Life  and 
Services  of  the  late  Captain  James  Cook,” 
which  eulogises  Cook  as  the  compeer  of 
Co’umbus,  De  Gama,  Magellan,  Hawkins, 
Drake,  and  Raleigh  ; which  tells  us  of  the 
vessels  he  commanded  and  other  details  of 
his  expeditions  ; but  which,  strange  to  say, 
utters  not  a word  about  Cook’s  greatest  exploit, 
viz.,  the  practical  discovery  of  Australia  as 
territory  suitable  for  English  colonisation. 

Indeed,  the  only  approach  to  mention  of  the 
Australian  continent  to  be  found  in  this  paper 
is  in  an  extract  from  the  oration  made  by  Sir  John 
Pringle,  what  time  the  Royal  Society  awarded 
Sir  Godfrey  Copley’s  gold  medal  to  Cook: 
and  this  extract  is  to  the  effect  that  Cook 
had  dispelled  the  illusion  of  a terra  Australis 
incognita ; and  I may  add  that  this  medal 
was  awarded  not  for  Cook’s  discoveries,  but 
“ for  the  account  which  he  had  transmitted  to 
the  Society  of  the  method  taken  to  preserve 
the  health  of  his  crew.” 

It  is,  moreover,  carefully  impressed  upon 
readers  of  this  magazine,  that  Cook’s  expedi- 
tion in  1772-4  “to  complete  the  discovery  of 
the  southern  hemisphere,”  was  a failure.  “ It 
had  long  been  a prevailing  idea,”  says  the 
author  of  this  sketch,  “ that  the  unexplored 
part  contained  another  continent,”  but,  accord- 
ing to  this  narrative,  Cook  carefully  sought  for 
this  continent  in  regions  very  remote  from  the 
locality  where  it  was  to  be  found ; and  the 
account  of  Cook’s  last  voyage  of  1776,  which 


resulted  in  the  great  navigator’s  untimely 
death  on  one  of  the  Owaihi  Islands,  says 
nothing  that  removes  tt  e impression  that  Cook 
failed  from  first  to  last  to  discover  Australia. 

In  short,  the  Westminster  Magazine  of 
1780  showed  a degree  of  ignorance  on  this 
subject  which  must  be  regarded  as  astound- 
ing, even  by  comparison  with  the  ignorance 
of  things  Australasian  still  discoverable  in 
this  country.  From  before  the  commencement 
of  the  Christian  era,  geographeis  had  held  by 
the  belief  that  a continent  must,  for  purposes 
of  equilibrium,  be  in  existence  in  the  southern 
region,  where  or  whereabouts  Australia  is. 
Before  the  time  of  Mercator,  such  a continent 
was  charted  tentatively.  Old  maps  of  1531 
and  1542  have  marked  upon  them  an  extensive 
country  south  of  the  Moluccas  named  Jave  la 
Grande , which  agrees  more  narrowly  with  the 
position  and  extent  of  Terra  Australis  than 
with  any  other  land  ; and,  as  the  names  of 
geographical  features  of  this  chart  are  Portu- 
guese, it  is  claimed  that  they  (the  Portuguese) 
were  the  first  discoverers.  Dr.  Lardner  held 
that  the  Spaniards  and  Portuguese  visited  the 
north  and  east  coasts  nearly  a century  before 
that  country  was  discovered  by  the  Dutch. 
The  French  are  said  to  have  actually  dis- 
covered this  continent  before  1531.  And  its 
discovery  by  the  Portuguese  explorer,  Manoel 
de  Eredia,  in  1601,  and  subsequent  confirma- 
tion of  this,  by  the  visits  of  other  explorers 
between  1601  and  1770,  when  Cook  landed  at 
Botany  Bay,  are  matters  of  history.  Yet  did 
the  Westminster  Magazine,  in  1780,  speak- 
ing of  Cook’s  voyage  of  1772-4,  quote,  without 
comment  or  contradiction,  the  opinion  that  it 
had  “ dispelled  the  illusion  of  z,  terra  Austra- 
lis incognita .” 

As  a fact,  Australia  had  been  proved,  prior 
to  the  date  of  that  magazine,  a very  much 
discovered  reality,  even  supposing  that  Manoel 
de  Eredia  was,  in  1601,  the  first  in  the  field. 
In  1606  it  was  rediscovered  by  the  Dutch,  and 
by  Quiros,  who  named  it  Australia  del 
espiritu  santo,  in  honour  of  Philip  of  Austria . 
In  1618,  Zeachen,  a Dutchman,  surveyed  the 
north.  In  1619,  another  Dutchman,  Edels, 
surveyed  the  west  coast.  In  1622,  the  Dutch 
ship  Leewin  visited  and  bequeathed  its  name 
to  West  Australia.  In  1627,  the  Dutch 
Nuyts  and  the  English  Carpenter  surveyed 
the  south  and  north  coasts  respectively.  In 
1628,  De  Witt  came,  and  left  De  Witt’s  land 
in  evidence  of  his  visit.  Tasman  discovered 
Tasmania  in  1642,  under  the  impression — 
which  survived  in  Australia  until  the  discovery 
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of  Bass’  Strait,  in  1797,  and  which  still  exists 
very  largely  here — that  this  was  a part  of 
the  continent.  In  1665,  Terra  Australia  was 
renamed  New  Holland,  by  order  of  the 
States  General,  as  evidencing  that  shadowy 
claim  of  the  Dutch,  which  never  came 
to  be  other  than  phantasmal.  From  1684  to 
1690,  William  Dampier  explored  the  western 
and  north-western  coasts;  in  1705,  Captain 
Martin  Von  Delft,  with  three  vessels,  explored 
and  named  the  north-western  coasts  ; Willis 
and  Carteret  explored  the  continent  in  1763-6; 
and,  finally,  Captain  Cook  landed  at  Botany 
Bay,  on  the  28th  April,  1770,  and  took  pos- 
session of  Australia,  or,  as  he  styled  it,  New 
South  Wales,  in  the  name  of  King  George. 

Captain  Cook’s  methods  of  discovery  differed 
in  two  important  particulars  from  those  of  his 
predecessors.  (1)  He  took  formal  possession 
of  the  country,  which  no  one  else  seems  to  have 
done,  perhaps  because  no  other  had  sufficient 
observation  and  foresight  to  see  that  it  was 
worth  possessing  ; and  (2)  he  wrote  for  his 
Government  a report  which  strongly  recom- 
mended this  newly-found  territory  for  British 
colonisation. 

On  the  26th  January,  1788,  Governor  Phillip 
founded  Sydney,  and  the  career  of  Australasia 
commenced.  Born  104  years  ago,  Australasia 
is  still  in  its  infancy.  What  is  the  adolescence 
into  which  such  a sturdy  stripling  may  be 
expected  to  develop  ? 

It  is  said  that  England  hastened  to  colonise 
Australia  in  view  to  finding  in  that  possession 
compensation  for  the  colonies  lost  to  her  (and,  I 
be  it  added,  by  her)  in  America.  But  this  | 
does  not  appear  a very  plausible  proposition  — 
it  certainly  is  not  a convincing  one.  Cook 
took  possession  of  Botany  Bay  in  1770;  the 
American  colonies  were  declared  free  in  1776. 
Only  in  1788  was  the  first  colony  fonnded  in 
Australia. 

There  is  a striking  contrast  between  the 
colonial  empire  that  remained  to  England 
when  the  United  States  were  lost  to  her  in 
1776,  and  that  which  now  owns  allegiance  to 
this  mother  of  nations.  We  had,  during  the 
17th  century,  been  eclipsed  in  this  line  of  con- 
quest by  the  Dutch,  who  had  acquired  Batavia, 
in  Java,  in  1610,  Manhattan,  now  New  York, 
in  1624,  Cape  Town  in  1650,  and  Trincomalee 
and  Chinsurah  in  India,  through  the  Dutch 
United  East  India  Company,  chartered  in  1602. 
During  that  century  the  Dutch  vied  with  Eng- 
land for  mastery  of  the  sea  ; the  names  of 
Van  Tromp  and  other  bold  captains  of  the 
States  General  were  associated  for  Englishmen 


1 with  defeat  that  Englishmen  were  not  accus- 
tomed to  ; our  forefathers  were  insulted  by  a 
broom  hoisted  on  a Dutch  vessel  as  an  inso- 
lent signal,  and  the  courtiers  of  Charles  If., 
at  Whitehall,  heard,  as  Macaulay  tells  us,  the 
roar  of  guns  of  an  invading  Dutch  fleet.  They 
had  been,  moreover,  more  active  than  any 
other  power  in  exploiting  Australasia. 

When  England  lost  the  United  States  of 
America,  she  had  little  left  to  her  but(i)  India, 
with  such  very  limited  rights  of  sovereignty  as 
the  British  East  India  Company  had  acquired 
by  Imperial  grant  over  Bengal,  Behar,  and 
Orissa,  her  recently  conquered  provinces  of 
the  Carnatic  : and  the  town  of  Bombay,  which 
came  to  Charles  II.  as  the  dower  of  his 
queen  ; (2)  the  West  Indies,  and  (3)  Canada, 
conquered  in  1759,  when  Wolfe  died  on  the 
heights  of  Quebec  in  the  hour  of  victory,  this 
conquest  being  confirmed  by  the  Treaty  of 
Paris,  1763. 

When  New  South  Wales  was  founded,  there 
was  in  existence  only  one  of  the  three  great 
colonial  groups  that  now  mainly  constitute 
what  we  know  as  Greater  Britain,  viz.,  Canada, 
which,  at  that  time,  was  little  more  than  the 
Province  of  Quebec  ; Australasia  was  being* 
created,  and  the  Cape  of  Good  Hope  was  in 
the  possession  of  the  Dutch,  until  finally 
ceded  to  the  English  in  1814,  having  been  first 
taken  in  1795,  restored  at  the  peace  of  Amiens, 
in  1802,  and  retaken  in  1806.  In  the  three 
colonial  congeries  of  States,  where  there 
are  now  over  10,000,000  of  British  English- 
speaking  subjects,  there  were,  in  1788,  barely 
10,000. 

New  South  Wales,  the  mother  colony  of 
Australia,  founded  in  1788,  with  a penal  settle- 
ment attached  to  it,  and  other  signs  and  por- 
tents of  Imperial  dominion,  started  in  a 
sufficiently  modest  way  and  encountered  a full 
share  of  the  trials  and  tribulations  natural  to 
early  settlement  in  an  unknown  and  savage 
country.  It  was  not  a wholly  unpeopled  land 
I before  the  advent  of  the  English,  but  the 
Australian  aborigines  had  done  nothing  to 
make  the  way  of  the  new-comers  smooth  for 
them,  while  they  did  a good  deal  on  occasion 
to  roughen  it.  The  natives  had  no  idea  of 
cultivating  the  soil ; indeed,  they  may  be  said 
to  have  had  a natural  repugnance  to  husbandry 
or  incapacity  for  it  which  time  has  in  no  degree 
modified.  Of  a very  much  lower  type  than 
the  South  Sea  Islanders,  they  lived  very  much 
the  lives  of  beasts  of  prey,  subsisting  upon 
fungi,  grubs,  shell  fish,  and  such  animals  as 
they  could  hunt  down  in  the  bush,  with  an 
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occasional  dietary  change  when  a man  and 
brother  made  the  meal.  They  were  a people 
who  had  not  yet  emerged  out  of  the  flint  age, 
and  were  little  amenable  to  the  influences  of 
civilisation  when  civilisation  other  than  rum 
came  within  their  reach.  They  have,  it  is 
true,  made  concessions  in  regard  to  cannibal- 
ism : they  do  not  eat  each  other;  but, 

although  they  make  fairly  good  stock-riders 
and  shepherds,  and  have  proved  useful  as 
trackers  in  the  police,  they  are  no  more  given 
to  agriculture  now  than  when  Governor  Phillip 
first  reigned  in  Sydney. 

I may  dispose  of  the  Australian  aborigines 
here,  and  finally.  They  have  in  the  past  given 
trouble ; even  now  there  are  occasions  when 
those  of  Northern  Australia  treacherously  slay 
the  white  settlers,  or  raid  the  white  man’s 
flocks  and  herds.  But  they  have,  as  a rule, 
little  or  no  influence  on  the  life  and  destiny  of 
the  nation,  and  they  are  decreasing  in  numbers 
in  spite  of  philanthropic  efforts  of  the  Govern- 
ment to  preserve  them.  The  Australian 
aborigines  were,  I imagine,  never  a numerous 
race.  It  was  not  to  be  expected  of  people  who 
regarded  each  other  as  a possible  meal  to 
become  so.  The  total  number  conjectured  to 
have  peopled  the  continent  when  the  English 
first  took  possession  of  the  country  was 
150,000;  there  are  now  about  58,000,  whereof 
some  are  protected  in  Government  asylums  or 
refuges.  In  New  Zealand  there  are  of  that 
vastly  superior  race,  the  Maoris,  41,523.  In 
Tasmania,  where  the  lowest  type  of  all  was 
found,  there  is  no  survivor. 

Settled  in  a land  which,  until  they  came, 
had  never  yet  been  tickled  by  the  plough,  or 
laughed  with  a harvest,  the  New  South 
Wales  pioneers  very  early  in  their  career  ex- 
perienced the  direst  privation  ; and  from  1806 
to  1810  gaunt  famine  stalked  abroad  in  New 
South  Wales  and  the  more  recently  founded 
Tasmania,  in  consequence  of  floods  of  the 
river  Hawkesbury,  and  subsequent  failure  of 
the  wheat  crop.  The  commencement  of 
famine  is,  by  one  authority,  put  down  as  1802, 
and  he  tells  us  how  nobly  the  colonists  of  Port 
Jackson  behaved  to  the  famished  and  scurvy- 
stricken  crews  of  the  French  vessels  Natural- 
ise and  Geograjfhe,  that  sought  shelter  in 
that  port.  He  tells  us  how  “floods  on  the 
Hawkesbury  had  destroyed  the  wheat  harvest, 
salt  meat  was  exceedingly  searce,  and  fresh 
meat  almost  unprocurable  ; yet  so  soon  as  the 
strangers’  necessities  were  known,  Govern- 
ment oxen  were  killed,  and  by  common  con- 
sent the  ration  of  wheat  issued  to  the  garrison 


and  inhabitants  was  reduced  one- half,  so  that 
the  scurvy-stricken  crews  might  not  want  what 
was  so  essential  for  their  recovery.”  This 
statement  is  made  on  the  authority  of  a letter 
written  by  Baudin,  who  commanded  the  French 
vessels.  Both  he  and  Peron  handsomely 
acknowledged  the  kindness  they  received, 
the  affectionate  care  of  Governor  King,  the 
courtesy  and  unremitting  attention  of  the 
inhabitants,  the  generosity  of  the  Government, 
and  the  absolute  freedom  accorded  to  their 
movements. 

Verily,  the  conscript  fathers  of  New  South 
Wales  proved  then,  as  Australasians  generally 
have  since  proved,  that  they  had  true  old 
English  grit  in  them. 

It  is  with  regret  that  I add,  that  Baudin’ s 
return  for  this  unmeasured  kindness  was  the 
seizure  of  Flinders  when  he  put  into  Mauritius 
in  distress  a year  or  so  later,  and  the  appro- 
priation of  Flinders’  log,  charts,  &c.,  descrip- 
tive of  his  explorations  in  the  Southern 
Hemisphere. 

As  I have  said  elsewhere,  those  were  very 
primitive  times  indeed  in  Australasia,  and 
days  when  money,  as  well  as  provisions,  was 
apt  to  fall  short.  In  default  of  specie,  goods 
and  service — even  service  to  the  State — had 
to  be  paid  for  in  produce  or  whatever  sub- 
stitute might  be  to  hand.  It  is  mentioned 
how,  on  one  occasion,  Governor  King  desired 
Governor  Collins,  of  Van  Diemen’s  Land,  to 
pay  for  the  carriage  of  despatches  by  a 
sealing  ship  by  giving  the  skipper  thirty  salt- 
meat  casks.  Fortunately  for  those  who  kept 
the  Government  accounts,  the  days  of  rigid 
audit  had  not  set  in ; but  had  there  been  a 
critical  Auditor-General  existing,  one  cannot 
but  vaguely  speculate  as  to  the  method  of 
account  which  would  have  been  adopted  when 
the  medium  of  exchange  was  indifferently  an 
empty  cask,  or  a bullock,  or  any  other  com- 
modity that  chanced  to  be  forthcoming. 

A curious  chapter  in  the  early  life  of 
Australasia  was  that  arising  out  of  the  right 
of  sovereignty  which  was  claimed  over  this 
new  colony  and  all  the  islands  of  the  Pacific 
by  the  then  all-powerful  East  India  Company. 
This  right  was  more  than  claimed,  a strenuous 
effort  was  made  to  exercise  it ; and  it  is  due 
to  the  interposition  of  Sir  Joseph  Banks  that 
Australasia  was  not  then  and  there  recog- 
nised by  the  Home  Government  as  the  appan- 
age and  vassal  of  the  East  India  Company. 

It  was  in  furtherance  of  this  pretension  that 
the  East  India  Company,  in  1794,  sent 
Lieutenant  Hayes,  of  the  Bombay  Marines, 
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to  explore  the  coast  of  Van  Diemen’s  Land 
and  its  harbours,  and  to  return  to  India  by  the 
South  Sea  Islands  and  Malayan  Archipelago. 
The  Company  held  that  their  Royal  charter 
secured  to  them  an  absolute  monopoly  of 
trade,  not  only  with  India  and  China,  but 
with  the  entire  East,  including  the  whole  of 
the  Pacific  Ocean.  So  exclusive  were  the 
privileges  asserted,  and  sojealously  were  those 
privileges  maintained,  that,  according  to  the 
East  India  Company,  the  colonists  of  New 
South  Wales  could  not  trade  with  England 
•except  by  permission  of  the  Company. 

As  late  as  1806,  the  Company  successfully 
resisted  the  sale  in  England  of  the  first  cargo 
of  whale  oil  and  seal  skins,  shipped  from 
Sydney  in  the  Lady  Barlow , on  the  ground 
that  the  charter  of  the  colony  gave  the 
colonists  no  right  to  trade,  and  that  the  trans- 
action was  a violation  of  the  Company’s 
charter,  and  against  its  welfare.  It  was 
urged,  on  behalf  of  the  Court  of  Directors, 
that  “ such  ‘ piratical  enterprise  ’ must  be  at 
once  put  a stop  to,  as  the  inevitable  conse- 
quence of  building  ships  in  New  South  Wales 
will  be  an  intercourse  with  all  the  ports  of  the 
China  and  Indian  seas,  and  a population  of 
European  descent,  reared  in  a climate  suited 
to  maintain  the  energies  of  the  European 
character,  which,  when  it  becomes  numerous, 
active,  and  opulent,  may  be  expected  to 
acquire  the  ascendancy  in  the  Indian  seas.” 

It  was  decided  by  the  Lords  Commissioners 
of  Trade  that  the  action  of  the  colonists  was 
an  infringement  of  the  East  India  Company’s 
Charter;  but  Sir  Joseph  Banks  interested 
himself  on  behalf  of  the  colonists,  and  repre- 
sented to  the  Court  of  Directors  that,  in  future 
cases,  the  Lords  Commissioners  “ are  disposed 
to  admit  the  cargo  to  entry,  in  case  the  Court 
of  Directors  see  no  objection  to  this  measure 
of  indulgence  towards  an  infant  and  improving 
colony  ; and,  further,  that  their  lordships  in- 
tend, without  delay,  to  prepare  instructions  for 
the  future  government  of  the  shipping  concerns 
of  the  colony,  on  a plan  suited  to  provide  the 
inhabitants  with  the  means  of  becoming  less 
and  less  burdensome  to  the  mother  country, 
and  formed  in  such  a manner  as  to  interfere  as 
little  as  possible  with  the  trade  resources  and 
prerogatives  of  the  East  India  Company.” 
Marvellous  are  the  changes  which  the 
whirligig  of  time  has  brought  about  in  regard 
to  these  contending  powers.  In  1806,  there 
was  an  all-powerful  Company,  with  sovereign 
rights  over  millions  of  the  people  of  Hindostan, 
which  it  exercised  as  autocratically  as  any 


tzar  or  kaiser,  even  to  the  extent  of  inhibiting 
the  entrance  into  India  of  any  Englishman 
without  a license.  A Company  that,  here  in 
London,  had  its  Court  of  Directors  (not  a 
mere  Board),  and  had,  at  its  court,  its 
courtiers,  suitors,  and  hangers-on,  after  the 
manner  of  some  pinchbeck  St.  James’s.  A 
company  that  had,  in  India,  an  army  and 
navy,  and  which  was  served  there  by  men  of 
world- wide  fame,  such  as  Clive  and  Warren 
Hastings.  A Company,  finally,  which,  when 
it  wanted  money  from  its  Eastern  Empire,  did 
not  seek  it,  as  Australasia  now  does,  unsuc- 
cessfully, by  legitimate  methods,  but  ordered 
it  to  be  sent ; this  brave  court,  in  one  instance, 
it  is  said,  wording  its  order  in  the  Horatian 
lines,  Rem,  facias  rem  ; si  Jossis  rede,  si 
non , quocumque  modo  rem. 

On  the  other  hand,  there  was,  in  1806,  the 
“ infant  and  improving  colony,”  as  Sir  Joseph 
Banks  described  it,  struggling  for  bare  ex- 
istence against  famine  and  mutiny,  and  the 
many  difficulties  inseparable  from  the  first 
settlement  in  a strange  land,  with  a total 
white  population  of  some  ten  thousand,  and 
an  external  trade  confined  to  whale  oil  and 
sealskins  ; no  hope  of  getting  money  remitted 
for  its  use  by  any  method  whatever,  and  no 
great  public  servants  to  make  it  famous, 
except  the  early  explorers,  whose  services  had 
come  to  be  forgotten,  and  Cook,  who  was 
remembered  for  other  discoveries  than  that  of 
Australia. 

And  now  the  all-powerful  Company  has,  for 
thirty-three  years,  ceased  to  exist.  Gone  are 
its  court,  its  army,  its  navy,  its  great  pro- 
consuls,  and  its  despotic  rule — so  completely 
gone,  that  a generation  has  succeeded  them 
which  knows  of  those  things  only  as  ancient 
history.  No  longer  can  an  Indian  kingdom 
be  wrested  from  its  rightful  owner  by  a forged 
treaty,  or  a Begum  be  made  to  ransom  herself 
by  more  than  her  weight  in  gold  ; or  a province 
be  huckstered  to  enrich  the  great  Company  in 
England.  Nawabs  and  Rajahs  are  no  longer 
the  abject  feudatories  of  a sovereign  trading 
corporation,  and  no  more  is  it  practicable  to 
raise  money  quocumque  modo,  or  to  question 
the  right  of  Australasia’s  colonies  to  trade 
with  England  without  the  Company’s  per- 
mission. 

On  the  other  hand,  “ the  infant  and  improv- 
ing colony”  of  1806  has  developed  into  the 
congeries  of  States  known  as  Australasia,  and, 
although  only  barely  adolescent  and  still  im- 
proving, is  a power  to  be  reckoned  with. 
But  although  the  provinces  of  Australasia 
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have  now  a trade  of  ^140,000,000,  although 
they  have  done  some  considerable  shipbuild- 
ing, they  have  never  carried  their  “piratical 
enterprises,”  as  the  East  India  Company 
styled  their  trade,  into  all  the  ports  of  China 
and  India  with  the  result,  foreseen  by  that 
monopoly  of  piracy,  of  acquiring  the  ascen- 
dancy in  the  Indian  seas. 

I will  indicate  here  by  a few  facts  the  slow- 
ness of  the  progress  made,  and  the  hardships 
endured,  by  New  South  Wales  during  the  early 
part  of  her  career. 

On  the  4th  of  May,  1790,  every  adult  person 
in  the  settlement  was  put  on  a weekly  allow- 
ance of  3 lbs.  of  flour,  1 Jibs,  of  beef,  and  1 lb. 
of  rice,  children  under  twelve  receiving  half 
rations.  The  Governor  (Phillip)  had  the  same 
allowance,  and  officers  invited  to  dine  at  Go- 
vernment House  were  required  to  bring  their 
bread  with  them.  This  governor  of  Barmecide 
feasts  informed  a friend,  “that  he  had  lived 
in  the  colony  for  three  years  in  the  con- 
stant belief  that  he  would  some  day  perish  of 
hunger.” 

In  1792,  after  four  years,  there  were  208  acres 
in  wheat,  1,180  acres  in  maize,  12 1 acres  in 
garden  stuff,  and  185  acres  of  other  land 
cleared.  There  were  105  sheep  in  the  colony, 
valued  at  £10  10s.  each,  and  23  head  of  cattle, 
11  horses,  and  several  pigs. 

In  1793  there  fell  upon  New  South  Wales  the 
blight  of  a sordid  travesty  of  Cromwellian  rule, 
which  lasted  until  1810.  In  1793  the  first  act 
of  the  new  Governor,  Captain  Grove,  one  time 
of  the  New  South  Wales  Corps,  was  to  transfer 
all  authority  hitherto  held  by  five  civil  officers 
to  the  military  officers  of  his  late  regiment. 
Fostered  by  Grove,  the  New  South  Wales  Corps 
established  for  themselves  a monopoly  of  trade, 
and  especially  of  the  sale  of  the  then  powerful 
medium  of  exchange — rum.  They  became 

known,  indeed,  as  the  “ Rum-selling”  corps. 
This  justice-administering  and  spirit-retailing 
regiment  were  the  terror  of  the  settlers,  and  a 
scourge  to  the  governors.  Governor  Bligh, 
who  had  quite  a talent  for  creating  mutiny,  was 
deposed  and  deported  by  these  imitators  of 
Cromwell  in  1806.  Governors  Hunter  and 
King  were  harassed  and  defied  by  them,  but 
in  Governor  Macquarie  they  found  their  master. 
He  was  the  Constantine  of  this  Praetorian 
guard  that  would  have  sold  a diadem,  as 
readily  as  rum,  if  there  had  been  one.  Im- 
mediately after  his  appearance  on  the  scene 
the  military  rule  of  the  New  South  Wales  Corps 
was  brought  to  an  end,  the  regiment  was 
ordered  home,  and  replaced  by  the  73rd,  the 


commandant  cashiered,  and  the  paymaster 
prohibited  from  living  in  the  colony  for  eight 
years. 

In  1795,  new  settlers  on  the  Hawkesbury 
had  6,000  acres  of  wheat  and  maize  under 
crop,  and  three  rams  and  five  ewes  were  im- 
ported, for  which  it  is  claimed  that  they  formed 
the  foundation  of  the  sheep-farming  industry 
of  Australia.  At  that  time  prices  ruled  as 
follows:  — A cow  £80,  horse,  ^90,  sheep 
£7  ios.,  breeding  sows  £5,  geese  and  turkeys 
£1  is.  each,  ducks  ios.  a pair,  mutton  2s. 
a lb.,  goats’  flesh  is.  6d.  a lb.,  butter  3s.  a lb., 
green  tea  16s.  a lb.,  raw  sugar  is.  6d.  a lb., 
and  soap  2s.  a lb. 

During  the  first  decade  of  the  nineteenth 
century,  The  Sydney  Gazette , the  first  Austra- 
lian paper,  appeared. 

From  1810  to  1821  Governor  Macquarie  ad- 
ministered the  affairs  of  New  South  Wales 
with  admirable  efficiency  and  success.  During 
those  eleven  years  the  colony  was  quietly  pro- 
gressing, happy  in  that  it  had  no  history,  and 
the  esteem  in  which  this  governor  was  held 
may  be,  to  some  extent,  gauged  by  the 
frequency  with  which  one  meets  his  name 
throughout  Australasia.  Now  and  again  he  said 
or  did  little  things  that  irritated  his  subjects. 
The  free  settlers  were  annoyed  at  the  extent  of 
the  hospitality  he  showed  to  those  of  the  convict 
class.  Doubtless,  they  resented  his  dictum 
“ that  colonial  society  consisted  of  two  classes 
— those  who  had  been  transported,  and  those 
who  ought  to  have  been,”  but  on  the  whole 
they  were  well  satisfied  with  him,  and  named 
their  rivers,  and  towns,  and  streets  and  har- 
bours, after  him  accordingly. 

From  1788  to  1803  New  South  Wales  con- 
tinued to  be  the  one  sole  colony  of  the  Austra- 
lasian group.  In  the  latter  year  Tasmania  was 
founded,  and  Tasmania  owes  her  position  as 
the  second  colony  in  point  of  age  to  the  fact 
that  Port  Phillip  ( i.e .,  practically  Melbourne) 
had  been  inspected  and  reported  as  unsuited 
for  settlement. 

Governor  King  is  said,  with  some  show  of 
reason,  to  have  been  hurried  into  the  seizure  of 
Tasmania  (then  Van  Diemen’s  Land)  by  the 
fear  that  that  very  taking  person  Baudin,  after 
he  and  his  crews  had  been  nursed  back  into 
health  and  had  taken  his  departure  from  Sydney, 
might  be  beforehand  with  him.  My  own  im- 
pression, after  studying  the  whole  evidence,  is 
that  Baudin  had  no  such  design.  At  all  events 
he  made  no  effort  in  that  direction,  and  left  the 
field  open  to  the  British  governor,  whose 
lieutenants  in  a leisurely  way  took  possession 
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of  the  “ Garden  Island”  and  started  a settle- 
ment at  Risdon  Cove  on  the  Derwent. 

There  was  reason  why  this  operation  should 
have  been  undertaken  in  a leisurely  way,  in  the 
condition  of  the  local  fleet,  of  which  we  read  : 
“ His  Majesty’s  vessels  in  those  seas  were  few 
in  number,  small,  and  often  unseaworthy,  and 
there  was  a constant  difficulty  in  finding  vessels 
that  could  be  spared  for  any  special  service. 
Of  those  under  Governor  King’s  orders,  the 
Buffalo  was  essential  at  Port  Jackson,  the 
Lady  Nelson  was  off  North  with  Flinders,  the 
Porpoise  (the  only  other  ship  of  His  Majesty) 
was  away  at  Tahiti,  salting  pork  for  the 
necessities  of  the  colony.  But  there  was  in 
Port  Jackson  a little  armed  schooner  called 
the  Cumberland , which  had  been  built  at 
Sydney  a few  years  before  for  the  purpose  of 
pursuing  runaways.  She  was  only  of  29  tons 
burden,  it  is  true,  but  she  would  serve.  This 
little  craft  was,  therefore,  hastily  prepared  for 
sea,  a crew  was  selected,  Lieut.  Robbins, 
master-mate  of  H.M.  ship  Buffaloy  was  put  in 
command,  and  in  four  days  she  was  ready  to 
sail.” 

But  Lieut.  Robbins’  expedition  was  of  the 
character  of  the  up-hill  march  of  the  French 
King.  He  started  to  annex  Van  Diemen’s 
Land ; he  halted  at  an  island  in  Bass’  Strait, 
turned  into  Port  Phillip  to  find  it  was  worthless, 
and  then  went  back  to  Port  Jackson. 

Lieut.  Bowen  was  the  actual  founder,  and 
for  some  short  time  Commandant  and  Superin- 
tendent of  the  Risdon  settlement.  As  befitted 
one  with  so  expansive  a title,  he  set  out  from 
Port  Jackson  for  his  satrapy  with  a fleet  of  two 
ships — the  brig  Lady  Nelson  of  60  tons,  and 
the  British  whaler  Albion  of  326  tons.  So, 
with  his  army  of  lance-corporal  and  seven  rank 
and  file  of  the  New  South  Wales  Corps,  a 
civil  service  of  three  (including  himself),  six 
free  persons  and  twenty-four  convicts  for  sub- 
jects, one  horse,  ten  head  of  cattle,  about  fifty 
sheep,  a few  goats,  pigs  and  fowls,  and  six 
months  provisions,  Commandant  and  Superin- 
tendent Bowen  founded  Tasmania ; and, 
curiously  enough,  another  Bowen  (Sir  G. 
Bowen)  fifty-six  years  later  founded  Queens- 
land as  a colony  separate  from  and  indepen- 
dent of  New  South  Wales,  at  which  time,  as 
you  may  have  heard  from  Sir  George,  there 
were  7^-d.  only  in  the  public  treasury  of  the  new 
State. 

Tasmania,  founded  15  years  later  than  New 
South  Wales,  and  started  in  life  as  a convict 
settlement-at-ease  to  Botany  Bay,  very  early 
in  her  career  went  through  some  of  the 


roughest  experiences  of  pioneers.  In  1807, 
she  shared  with  the  parent  colony  the  trials 
resulting  from  another  flooding  of  the  Hawkes- 
bury  and  failure  of  the  grain  crop.  Through 
1808-9,  *he  Tasmanian  colonists  made  the 
intimate  acquaintance  of  want  and  scarcity,  if 
not  famine  ; and,  when  relief  came,  in  1810,  it 
was  in  the  form  of  wheat  from  India.  As  for 
New  South  Wales,  this  is  how  General  Mac- 
quarie, the  newly-installed  governor,  reported 
of  her  condition,  in  1810  : — “ I find  the  colony 
barely  emerging  from  various  privations  and 
disabilities  ; the  country  impenetrable,  beyond 
40  miles  from  Sydney ; agriculture  in  a yet 
languishing  state ; commerce  in  its  early 
dawn ; revenue  unknown ; threatened  with 
famine,  distracted  by  faction  ; the  public  build- 
ings dilapidated ; the  few  roads  and  bridges 
almost  impassable  ; the  population  in  general 
depressed  by  poverty ; no  credit,  public  or 
private.” 

Very  early  in  their  career,  too,  and  for 
many  years,  the  Tasmanian  settlers  suffered 
sorely  from  the  treacherous  and  cruel  attacks 
made  upon  the  defenceless  and  isolated  settlers 
by  the  native  blacks,  who  resisted  every  effort 
to  bring  them  within  the  pale  of  civilisation  as 
obstinately  as  they  resented  the  notion  of 
keeping  themselves  entirely  aloof  from  the 
white  intruders.  Doubtless,  there  were  many 
errors,  and  some  cruelty,  on  both  sides,  in  the 
conflict  that  prevailed  between  the  two  races. 
On  the  part  of  the  aborigines,  the  depreda- 
tions, the  raids,  the  murders  of  unarmed  men 
and  helpless  women  assumed  such  terrible 
proportions  that,  in  1830,  the  Government 
intervened.  At  a cost  of  ^30,000,  the  Black 
Line  was  organised,  with  the  object  of  forcing 
all  the  natives  into  one  locality  (Tasman’s 
Peninsula),  and  with  the  result  that  a man 
and  a boy  were  captured.  ,£15,000  a head 
were  expended  upon  these  twain. 

But,  between  1830  and  1835,  one  philanthro- 
pist (George  Robinson)  accomplished,  by 
kindly  suasion,  what  all  the  force  of  the 
Government  failed  to  achieve.  He  induced 
the  remnant  of  this  race  to  seek  with  him  the 
asylum  offered  on  Flinders  Island;  that  rem- 
nant numbered  203  only.  And,  although  these 
unfortunates  were  cared  for  with  all  necessary 
tenderness  and  forethought,  they  rapidly  died 
out,  and  now  there  is  no  survivor  of  these 
people.  They  are  as  extinct,  after  90  years 
contact  with  the  English,  as  the  moa  or  the 
mastodon. 

If  the  Tasmanian  pioneers  did  not  experi- 
ence, as  New  South  Wales  did  in  1804,  the 


6i8 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[May  6,  1892. 


trials  caused  by  an  outbreak  of  the  convicts, 
they  were  troubled  a good  deal  through  the 
first  thirty  years  by  the  escapees  from  the 
Macquarie  Harbour  penal  stations.  Bush- 
rangers of  greater  or  less  fame  or  infamy,  and 
with  greater  or  less  leaning  towards  homicide 
as  a casual  amusement,  roamed  the  land 
from  “ Brady’s  look-out”  in  the  north,  to 
other  brigands’  points  of  observation  in  the 
south,  and  east,  and  west.  The  peaceful 
settler  who  left  his  wife  at  morn  in  fear  and 
trembling  lest  the  blacks  should  spear  her  in 
the  daytime,  sat  in  his  ingle  nook  at  night 
fully  alive  to  the  possibility  of  a gun-barrel 
entering  his  window  and  the  order  to  “ bail 
up  ” reaching  his  ears  from  the  bushranger 
outside.  Happily,  the  bushrangers  have  died 
out  as  completely  as  the  aborigines. 

Tasmania’s  career  as  a subject  province  of 
New  South  Wales  expired  in  1825,  when  she 
was  proclaimed  an  independent  colony.  She 
had  turned  to  the  fullest  account  the  twenty- 
two  years  of  her  dependency ; had  so  far 
progressed  in  agriculture  that  she  was  able  to 
send  15,000  bushels  of  wheat  to  Sydney  in 
1816;  had  seen  three  public  journals  launched 
only  to  collapse  ; had  built  her  first  church ; 
and  had  acquired  a Supreme  Court  (1824),  with 
a Judge  from  England.  When  made  an 
independent  province,  she  obtained  a form  of 
self  government  by  an  executive  council  of 
four  members  and  a legislative  council  of 
seven. 

Tasmania,  happily,  escaped  from  the  dis- 
tress that  fell  upon  New  South  Wales  in 
1822,  as  a consequence  of  another  flood  in 
the  Hawkesbury.  Governor  Brisbane  dis- 
tinguished himself  in  that  crisis  by  directing 
the  settlers  not  to  pull  up  their  cabbage 
stalks,  but  leave  them  in  the  ground  to  sprout 
again.  Unfortunately,  he  distinguished  him- 
self in  a more  seriously  compromising  manner 
by  attempting  to  depreciate  the  local  currency 
— that  last  and  worst  expedient  of  incapable 
financiers — and  this  brought  down  upon  him 
the  censure  and  disapproval  of  the  Home 
Government.  But  Brisbane  lingered  on  in 
his  governorship  until  1825,  when  he  was 
recalled  in  consequence  of  the  dissatisfaction 
of  the  colonists.  This  was  the  first  instance 
in  which  the  Home  Government  admitted  the 
right  of  Australia  to  have  a voice  in  regard  to 
the  removal  of  an  unpopular  governor ; and 
provided  that  this  much  be  conceded,  it 
should,  I think,  be  admitted  that  the  right  of 
appointment  rests  , solely  with  her  Majesty’s 
English  advisers. 


In  1823,  New  South  Wales  saw  the  last 
remnant  and  relic  of  her  Praetorian  guard 
disappear ; the  old  military  court  was  super- 
seded by  a supreme  court,  after  the  English 
fashion.  Trial  by  jury  was  granted;  and  the 
Royal  veterans,  the  waifs  of  the  New  South 
Wales  corps  left  in  the  colony,  were  dis- 
banded. 

In  1824,  New  South  Wales  acquired  her 
Legislative  Council  and  freedom  of  the  Press — 
a freedom  that  I may  say  has,  with  few  excep- 
tions, been  thoroughly  respected.  In  that  year 
we  find  it  noted  that  wool  exports  had  increased 
from  100,000  lbs.  in  1820  to  500,000  lbs. 

In  1827-30,  New  South  Wales  experienced 
the  first  recorded  drought  of  a serious  charac- 
ter, and  the  needs  of  that  colony  had  to  be 
met  by  wheat  imported  from  Tasmania. 

In  1828,  a census  of  the  New  South  Wales 
population  was  taken,  and  her  people  numbered 
36, 598- 

Having  now  glanced  hurriedly  at  the  early 
history  of  the  parent  colony  of  Australasia  and 
her  first  scion,  Tasmania,  I will  proceed  to 
show,  in  their  order  of  settlement,  the  other 
five  colonies  of  the  group. 

1.  New  Zealand  was  first  colonised  from 
New  South  Wales,  but  I find  two  dates  given 
in  this  connection — 1814  and  1826  ; missionary 
stations  had  been  established,  however,  as 
early  as  1804.  She  was  separated  from  the 
mother  colony  in  1840,  from  which  year  she 
was  largely  colonised  from  Great  Britain  by 
the  New  Zealand  Company  and  others. 

2.  Western  Australia  was  never  attached 
to  New  South  Wales.  She  was  colonised  from 
England  as  the  Swan  River  Settlement  in 
1829,  and  a penal  establishment  existed  there 
from  1 85  t to  1868. 

3.  Queensland,  first  colonised  as  Moreton 
Bay,  and  as  a penal  settlement  attached  to 
New  South  Wales,  was  made  a separate  colony 
in  1859. 

4.  Victoria  was  colonised  by  Tasmanians  in 
1834  as  a part  of  New  South  Wales,  and 
separated  from  her  great  rival  in  1851. 

5.  South  Australia,  like  Western  Australia, 
has  never  formed  a portion  of  the  colony  of 
New  South  Wales.  She  was  colonised  by 
British  emigrants  in  1836. 

It  is  unnecessary,  and,  indeed,  impracticable 
within  the  limits  allowed  to  me,  to  follow  the 
early  fortunes  of  all  these  colonies.  The  early 
settlers  in  each,  experienced  in  a lesser  degree 
the  hardships,  perils,  and  occasional  reverses 
that  have  been  described  as  incidental  to  the 
colonisation  of  New  South  Wales;  but  these 
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may  be  left  to  your  imagination.  As  to  New 
Zealand,  however,  the  case  is  different,  as,  in- 
deed, is  that  colony  different  in  nearly  every 
respect  from  the  continent  of  Australia.  In 
its  physical  characteristics,  its  native  popula- 
tion, its  climate,  its  fauna  and  flora,  New 
Zealand,  justifying  its  position  in  another 
hemisphere,  is  essentially  unlike  Australia — so 
is  its  early  history. 

New  Zealand  was  first  seriously  colonised 
by  the  New  Zealand  Company  in  1840.  Shortly 
after  this  somewhat  grasping  corporation  had 
■embarked  on  their  colonial  enterprise,  Captain 
Hobson  was  sent  out  by  the  British  Govern- 
ment to  act  as  consul,  and  put  some  check  on 
the  Company’s  ambition,  which,  at  that  time, 
seemed  to  aim  at  sovereignity  in  this  region. 
Captain  Hobson  shortly  after  his  arrival  pro- 
claimed New  Zealand  a part  of  the  colony  of 
New  South  Wales,  and  it  remained  a depen- 
dency of  New  South  Wales  until  November 
following,  when  it  was  proclaimed  a separate 
British  colony,  Hobson  ceasing  to  be  consul 
and  becoming  governor. 

But  the  English  in  New  Zealand  had  to  deal 
with  a native  people  very  superior  to,  and  much 
more  formidable  than,  the  Australian  blacks, 
and  very  shortly  difficulties  arose  out  of  the 
not  too  clean-handed  land  purchases  made  by 
the  New  Zealand  Company.  In  1843,  the 
Wairu  massacres  occurred,  nineteen  Euro- 
peans being  killed  in  an  attempt  to  serve 
warrants  on  the  Chiefs  Rauparaha  and  Run- 
giaiata.  In  1845,  Captain  Fitzroy  conducted  a 
series  of  expeditions  against  the  Chiefs  Haki 
and  Kamiti,  with  ultimate  triumph  to  the 
British  arms.  In  1856,  the  Maoris  set  up  a 
king,  and  demanded  in  his  name  the  rights  of 
government — New  Zealand  Home  Rule  in  fact, 
and  out  of  this  movement  arose  a series  of 
engagements  in  Taranaki  that  lasted  over  a 
year.  In  1861,  the  Waikatoo  war,  directed 
against  the  claimants  of  sovereignty,  was 
fought  out.  And  the  cost  of  the  several  wars 
in  money  alone  was  ^10,000,000  sterling. 

It  may  be  safely  assumed,  and  it  is  certainly 
to  be  ardently  hoped,  that  there  will  be  no 
further  calamity  of  this  sort.  The  Maoris,  a 
people  of  high  order  of  intelligence  and  many 
virtues,  are  thoroughly  amenable  to  civilisa- 
tion. They  have  proved  this.  They  have 
shown  that  they  are  capable  of  worthily  occu- 
pying a place,  side  by  side  with  Englishmen, 
in  the  Legislative  Assembly,  or  wherever  the 
councils  of  the  nation  may  be  held,  and  with 
every  year  of  intercourse  the  gulf  that  divides 
the  whites  from  the  coloured  men  is  narrowing, 


and  the  old  race  antipathies  are  fading 
away. 

It  is  estimated  that  when  the  English  took 
possession  of  New  Zealand  there  were  100,000 
Maoris.  In  1856  there  were  65,000.  In  1874 
the  number  had  dwindled  down  to  45,740,  and 
it  was  said  that  the  race  was  rapidly  dying 
out.  But  recent  figures  show  that  while  in  1886 
there  were  41,432,  in  1891  there  were  41,523, 
and  that,  therefore,  it  may  be  hoped  that  these 
interesting  people  are  not  to  disappear,  save 
by  the  admixture  of  races  that  has  already 
commenced  through  marriage  between  Maoris 
and  English. 

Before  leaving  New  Zealand,  it  should  be 
mentioned  that  she  was  the  first  colony  to 
embark  in  an  heroic  loan  policy.  In  1876,  the 
Parliament  of  New  Zealand  adopted  the 
following  scheme,  which  was  to  be  carried  out 
by  loans  of  some  ^10,000,000,  viz. : — (1)  Syste- 
matic immigration  on  a large  scale  ; (2)  con- 
struction of  a main  line  of  railway  through  the 
north  and  south  island ; (3)  purchase  of 

native  land  in  the  north  island ; (4)  supply  of 
water  on  the  gold-fields  ; and  (5)  extension  of 
telegraphic  works.  Sir  Julius  Vogel  was  sent 
home,  in  1875,  to  negotiate  ^4,000,000  of  this 
loan  in  England,  and  did  so  successfully. 
What,  I wonder,  would  be  the  reception  here 
at  this  time  of  any  Australasian  statesman 
who  asked  for  a loan  of  ^4, 000,000,  for  any 
purpose  whatever — even  for  public  works  of  a 
decidedly  reproductive  character  ? 

Fully  responsible  and  constitutional  govern- 
ment was  conceded  as  follows  : — Tasmania 
led  the  way,  in  1855  5 New  South  Wales  and 
Victoria  followed  in  that  year;  New  Zealand 
and  South  Australia  obtained  this  boon  in 
1 856  ; Queensland  carried  hers  with  her  when 
she  separated  from  New  South  Wales  in  1859  ; 
and  Western  Australia  acquired  it  in  1891. 

Three  of  these  seven  colonies  had  been 
established  by  the  British  Government  as 
penal  settlements.  Transportation  to  New 
South  Wales  was  continued  up  to  1839,  and  to 
Tasmania  up  to  1853,  both  these  colonies 
having  made  a strenuous  fight  to  obtain  relief 
from  this  incubus.  In  Western  Australia, 
where  no  such  opposition  was  shown,  trans- 
portation lasted  up  to  1868.  During  the  time 
that  the  system  existed,  there  were  transported 
to  the  three  colonies  116,842  males  and  20,139 
females,  or  a total  of  136,981,  at  a cost  to  the 
State  of  some  ^8,000,000. 

Seeing  that  this  total  is  equal  to  about  3^ 
per  cent,  of  the  whole  population  of  Austral- 
asia, it  might  be  assumed  that  there  would  be 


620 


JOURNAL  OF  THE  SOCIETY  OF  ARTS . 


\_May  6,  1892. 


in  that  population  some  of  the  taint  of  con- 
victism.  But  this  is  distinctly  not  the  case. 
Australasia  is  singularly  free  from  that  criminal 
class  which  in  England  stands  out  so  distinctly 
defined  from  the  general  community.  Crimi- 
nals and  offenders  are  there,  as  they  are  in 
every  land  where  the  law  places  restraint  upon 
human  action  ; but  the  crimes  and  offences 
committed  are  for  the  most  part  the  conse- 
quence of  an  occasional  lapse,  and  very  rarely 
due  to  confirmed  habit  or  life-long  training. 

It  does  not  seem  to  me  very  difficult  to  ex- 
plain this  immunity  from  the  heritage  of  con- 
victism.  There  are  two  reasons  for  it  that  are 
conclusive  to  my  mind  (i),  because  the  majority 
of  those  who  were  transported  were  not  con- 
firmed criminals,  if,  indeed,  they  may  be  styled 
criminals  at  all,  but  offenders  to  whom  reform 
was  as  easy  as  it  was  welcome,  and  (2)  because, 
as  a rule,  those  who  were  beyond  reform  were 
also  beyond  anything  like  domesticity  ; liberty 
to  them  was  not  to  be  limited  by  the  obligations 
due  to  any  fixed  abode  or  family.  They 
wandered  whither  work  was  to  be  had.  They 
went  in  rushes  to  the  gold  fields  ; the  hollow 
log,  or  miner’s  tent,  or  farm  out-house,  where 
they  laid  their  head  was  all  the  “ home  ” they 
knew  or  cared  for ; and  thus  they  went  their 
way  working  for  their  daily  bread — working  out 
their  salvation  let  us  hope— doing  but  little 
harm  to  any  man,  and  dying  without  an  heir  to 
any  criminal  instinct  that  may  have  been  in 
them. 

As  to  the  first  point,  let  me  quote  Sydney 
Smith,  who  closely  studied  this  subject  of  trans- 
portation. This  is  what  he  says  • — “Men  are 
governed  by  words,  and  under  the  infamous 
term  convict  are  comprehended  crimes  of  the 
most  different  degrees  and  species  of  guilt.  One 
man  is  transported  for  stealing  three  hams  and 
a pot  of  sausages,  and  in  the  next  berth  to  him 
on  board  the  transport  is  a young  surgeon  who 
has  been  engaged  in  the  mutiny  at  the  Nore  ; 
the  third  man  is  for  extorting  money ; the 
fourth  was  in  a respectable  situation  of  life  at 
the  time  of  the  Irish  Rebellion,  and  was  so  ill- 
read  in  history  as  to  imagine  that  Ireland  had 
been  ill-treated  by  England,  and  so  bad  a 
reasoner  as  to  suppose  that  nine  Catholics 
ought  not  to  pay  tithes  to  one  Protestant.  Then 
comes  a man  who  set  his  house  on  fire  to  cheat 
the  Phoenix  Office;  and,  lastly,  that  most 
glaring  of  all  human  villains,  a poacher, 
driven  from  Europe,  wife,  and  child,  by 
thirty  lords  of  manors,  at  the  Quarter  Sessions, 
for  killing  a partridge.  Now,  all  these  are 
crimes,  no  doubt,  particularly  the  last ; but 


they  are  surely  crimes  of  very  different  degrees 
of  intensity,  to  which  different  degrees  of  con- 
tempt and  horror  are  attached,  and  from  which 
those  who  have  committed  them  may,  by  sub- 
sequent morality,  emancipate  themselves,  with 
different  degrees  of  difficulty,  and  with  more 
or  less  success.  A warrant  granted  by  a re- 
formed bacon-stealer  would  be  absurd  ; but 
there  is  hardly  any  reason  why  a foolish,  hot- 
brained  young  blockhead,  who  chose  to  favour 
the  mutineers  at  the  Nore,  when  he  was 
sixteen  years  of  age,  may  not  make  a very 
loyal  subject,  and  a very  respectable  and 
respected  magistrate  when  he  is  forty  years  of 
age,  and  has  cast  his  Jacobin  teeth,  and 
fallen  into  the  practical  jobbing  and  loyal 
baseness  which  so  commonly  develops  itself 
about  that  period  of  life.” 

Then  as  to  another  class  of  convicts — the 
agricultural  followers  of  Swing,  who  resorted 
to  rattening  and  machine  breaking  when  the 
new  threshing-machines  were  introduced  ; and 
as  to  the  number  of  this  class  that  fell  victims 
to  their  violent  outbreak,  Sydney  Smith  writes  : 
— “ The  law  is  up  and  the  judge  is  coming. 
Fifty  persons  in  Kent  are  already  transported, 
and  will  see  their  wives  and  children  no  more. 
Sixty  persons  will  be  hanged  in  Hampshire. 
There  are  two  hundred  for  trial  in  Wiltshire — 
all  scholars  of  Swing  ! I am  no  farmer ; I 
have  not  a machine  bigger  than  a pepper-mill. 
I am  a sincere  friend  to  the  poor ; and  I think 
every  man  should  live  by  his  labour ; but  it 
cuts  me  to  the  very  heart  to  see  honest 
husbandmen  perishing  by  that  worst  of  all 
machines,  the  gallows,  under  the  guidance  of 
that  most  fatal  of  all  leaders,  Swing  ! ” 

There  were,  in  addition  to  the  classes  above 
named,  others  who  were  not,  strictly  speaking, 
criminals — mere  jail-birds,  e.q.,  there  were 
the  misguided  men  who  resisted  by  force  the 
introduction  of  labour-saving  machinery  in 
factories  ; soldiers  who,  in  a momentary  ebul- 
lition of  temper,  struck  or  abused  a commis- 
sioned or  non-commissoned  officer  ; and  those 
too  energetic  and  too  previous  people,  the 
Chartists,  who  were  transported  for  advocating 
six  points,  whereof  three,  vote  by  ballot,  aboli- 
tion ofthe  property  qualification  for  M. P.’s,  and 
equal  electoral  disticts,  have  become  integral 
parts  of  the  British  political  system  ; while  two 
others — universal  suffrage  and  payment  of 
members— have  been  very  generally  adopted 
throughout  the  British  possessions. 

Is  it  not  reasonable  to  suppose  that  many  of 
these  unfortunates  should  have  had  the  desire, 
as  they  had  the  opportunity,  of  reforming  in 
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their  new  world,  when  for  them  reformation 
only  meant  the  reverting  to  the  principles  in 
which  they  had  been  reared,  and  which,  until 
a fatal  moment,  they  had  practised  ? 

But  it  was  by  immigration  of  free  men,  not 
by  transportation  of  convicts,  that  these 
colonies  became  peopled.  Whereas,  from 
first  to  last,  the  number  of  convicts  sent  out 
was  136,981  only,  we  find  that  the  number  that 
voluntarily  emigrated  from  the  United  King- 
dom was,  to  the  end  of  1872,  no  less  than 
1,020,502,  leaving  the  emigration  of  the  last 
19  years  (for  which  accurate  statistics  are  not 
available)  out  of  the  account. 

The  history  of  Australasia’s  immigration 
policy  presents  some  curious  features.  Sir 
R.  Bourke,  as  Governor  of  New  South  Wales 
(1831  to  1837),  introduced  the  practice  of 
selling  country  Crown  lands  at  5s.  an  acre, 
instead  of  granting  them  free,  as  had  been 
done  there  and  in  Tasmania.  The  pro- 
ceeds of  these  sales,  he,  as  far  as  possible, 
devoted  to  the  promotion  of  immigration.  But 
in  this  policy  he  encountered  the  opposition  of 
his  legislative  council,  and,  at  the  end  of  six 
years,  there  was  expended  upon  immigration 
^91,167  only,  out  of  ^439,652  realised  by  land 
sales.  Sir  George  Gipps  (Governor  from  1838 
to  1846)  was  directed  by  Lord  Glenelg  to  raise 
the  price  of  land  to  12s.,  but  he  was  at  the 
same  time  instructed  in  the  following  terms  : — 
“ If  you  should  observe  that  the  extension  of 
the  population  still  proceeds  with  a rapidity 
beyond  what  is  desirable,  and  that  the  want  of 
labour  continues  to  be  seriously  felt,  you  will 
take  measures  for  checking  the  sale  of  land 
even  at  12s.” 

From  this  it  would  appear  that,  in  Lord 
Glenelg’s  opinion,  the  supply  of  labour 
diminished  with  an  increasing  supply  of 
labourers.  To-day  immigration  is  opposed 
by  some  sections  of  the  community  for  just  the 
other  and  more  rational  reason,  that  labour 
competition  increases  with  an  increase  of 
workers.  This  latter  view  was  confirmed  by 
the  experience  of  that  time,  for,  immigration 
being  persisted  in,  the  scarcity  of  labour 
ceased.  But  this  policy  was  carried  out  in 
the  face  of  much  opposition  on  the  part  of  the 
colonists,  who  urged  that  the  Imperial  Parlia- 
ment had  no  right,  under  Lord  Russell’s  Act, 
“for  the  regulation  of  the  sale  of  waste  lands 
in  the  Australasian  Colonies  and  New  Zea- 
land,” to  make  it  compulsory  on  New  South 
Wales  to  devote  half  of  the  proceeds  of  her 
land  sales  to  immigration  purposes. 

Assisted  immigration  has  now  ceased  in  all 
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the  Australasian  Colonies  except  Western 
Australia,  Queensland  having  discontinued  it 
only  a month  or  two  ago.  From  first  to  last, 
these  colonies  have  expended  upon  this  sys- 
tem ^10,601,743,  mostly  out  of  revenue.  But 
can  it  be  said  that  Australasia  is  fully  popu- 
lated even  now,  when,  upon  its  3,075,736 
square  miles,  it  carries  a population  of  a 
fraction  over  the  unit  per  square  mile  ? 

Think  of  the  size  of  Australia,  with  its  7,750 
miles  of  coast  line,  and  2,994,019  square  miles 
of  territory.  Extending  from  io°  39'  south  in 
the  tropics,  to  390  ii£'  south  latitude  in  the 
temperate  zone,  and  between  the  meridians  of 
1130  5'  and  1 530  16'  east  longitude,  it  is  more 
than  twenty-six  times  the  size  of  Great  Britain 
and  Ireland,  nearly  six  times  as  large  as 
India,  and  only  about  one-fifth  smaller  than 
the  continent  of  Europe.  Then  let  us  add 
Tasmania,  an  island  something  smaller  than 
Ireland,  and  New  Zealand,  four  times  the  size 
of  Tasmania,  and  we  have  Australasia  as  the 
term  is  generally  understood. 

And  over  this  wide  expanse,  stretching 
through  more  than  36°  of  latitude  from  the 
noith  of  Australia  to  the  southern  extremity  of 
New  Zealand,  there  are,  necessarily,  many 
gradations  of  climate.  In  the  north  we  find 
sugar  cane,  bananas,  pines,  and  other  tropical 
and  sub-tropical  products  of  field  and  garden  ; 
then  for  some  thousand  miles  a succession  of 
rolling  downs  and  plains,  upon  which  sheep 
and  cattle  flourish  abundantly  in  teeming  mil- 
lions ; then,  interspersed  with  pastoral  runs, 
wide  stretches  of  arable  land,  upon  which  maize 
and  wheat  are  grown,  and  vineyards  and  olive 
groves  flourish,  and  so  into  the  garden  island, 
and  New  Zealand,  where  one  meets  with 
another  England  and  Scotland,  and  all  the 
fruits  of  the  earth  natural  to  the  mother  coun- 
try, but  in  greater  profusion,  and  mostly  of 
superior  quality. 

And  in  all  the  period  antecedent  to  the  gold 
discovery  in  1850,  Australasia  was  given  up  to 
pastoral  and  agricultural  pursuits,  but  more 
particularly  to  the  former.  Nature  had  there 
provided  all  but  boundless  tracts  of  grazing 
land,  and  sheep,  especially  in  good  seasons, 
improved  and  multiplied  upon  the  runs. 
Whaling  and  sealing  in  the  earlier  days 
rivalled  the  pastoral  industry  in  New  South 
Wales  and  Tasmania,  but  they  were  for  a time 
only  ; and  now  Hobart,  which  was  the  largest 
whaling  station  in  the  southern  seas,  has  but 
two  vessels  left  where  once  she  had  nearly 
fifty,  while  Sydney  has,  I believe,  not  one. 

There  were  necessarily  many  fluctuations  in 
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the  pastoral  industry  in  Australia,  where  from 
time  to  time  droughts  wrought  havoc  upon 
flocks  and  herds.  At  times,  too,  there  was  a 
glut  of  stock,  as,  after  three  or  four  good  sea- 
sons, there  is  to-day.  But  to-day  the  colonists 
know  how  they  may  dispose  of  their  surplus 
sheep  and  beasts,  by  sending  carcass  meat  to 
England  in  the  cool  chambers  of  the  large 
ocean-steamers.  New  Zealand  has  shown  how 
this  may  be  done  profitably,  and  year  by  year 
has  increased  the  number  of  carcass  sheep  ex- 
ported thus,  until  she  has  reached  something 
like  2,000,000  in  the  year.  Australia  has  been 
doing  this  also  for  some  little  time,  and  will 
doubtless  increase  her  exports  very  largely. 
But  in  the  old  time— the  good  old  Arcadian 
time — when  miners  and  railways,  and  progress 
were  not,  as  for  instance  in  1838  to  1846,  sheep 
were  boiled  down  for  their  fat,  and  realised 
■2s.  6d.  to  5s.  each,  while  not  many  years  before 
that  their  value  had  been  £10  a Head. 

In  that  pastoral  era,  Australasia  jogged 
along  quietly,  and  I suppose  contentedly,  doing 
without  the  roads  and  railways,  churches, 
schools,  hospitals,  libraries,  mechanics’  insti- 
tutes, &c.,  that  are  now  to  be  found,  to  a large 
■extent,  wherever  there  are  people  to  be  served 
by  the  conveniences  of  civilisation.  In  a hum- 
drum sort  of  way  these  colonies  prospered, 
population  and  wealth  increased;  and,  as  a set- 
off for  the  absence  of  those  blessings  above 
referred  to,  there  was  the  absence  also  of 
that  British  investor,  with  his  cry  “you  have 
borrowed  too  much.” 

In  1851  came  the  great  awakening  of  this 
slumbering  land.  Gold  was  discovered  in  New 
South  Wales  in  1850,  synchronously  with  the 
turning  of  the  first  sod  of  the  Sydney  to 
Goulbourn  railway — the  first  line  of  railway  in 
Australasia.  It  was  also  discovered  in  the 
same  year  in  Tasmania.  In  New  Zealand  it 
was  found  as  early  as  1842.  But  little  came  of 
these  discoveries  at  the  time ; and  Victoria, 
where  gold  was  found  in  1851,  immediately 
took  the  lead  as  a gold  producing  colony,  and 
largely  revolutionised  the  social  and  com- 
mercial conditions  of  the  whole  group. 

In  1851,  the  gold  raised  in  Victoria  was  of 
the  value  of  £580,548  ; in  1852,  the  value  rose 
to  £10,953,936  ; and  in  1853,  it  reached  the 
maximum  annual  yield  of  £12,600,084.  The 
output  for  the  six  years,  1852  to  1857,  was 
£67,283,748,  with  an  annual  average  of 
£11,213,951.  For  the  four  years,  1858  to  1861, 
it  was  £35, 732,388,  with  an  annual  average  of 
^8,933,097.  For  the  ten  years  embraced  by 
the  above  periods  the  gross  output  was 


£103,016,136,  with  an  annual  average  of 
£10,301,613. 

The  effect  of  this  discovery,  when  the  richness 
of  the  alluvial  fields  came  to  be  confirmed  and 
widely  known,  was  marked  and  far-reaching. 
In  1852-3,  people  flocked  to  the  gold-fields  of 
Victoria  from  all  the  quarters  of  the  earth. 
South  Australia  was  largely  denuded  of  her 
manhood,  and  thrown  back  some  years.  Tas- 
mania similarly  suffered,  over  22,000  adult 
males  out  of  about  40,000  leaving  her  for  the 
new  El  Dorado.  But  Tasmania  was  largely 
compensated  for  this  exodus  by  the  abnormal 
prices  obtained  from  Victoria  for  her  produce 
(£20  a ton  for  potatoes,  and  so  on  for  other 
produce),  which  caused  the  value  of  her  exports 
to  rise  from  £665,790  in  1851  to  £1,509,883 
in  1852,  and  (the  highest  point  yet  reached) 
£1,756,316  in  1853. 

From  1857,  ^e  annual  value  of  the  Victorian 
gold  out-put  declined,  and  has,  with  occasional 
slight  fluctuations,  continued  to  decline  down  to 
the  present  time.  For  the  decade  1862  to  1871, 
the  total  output  was  £59,341,232,  the  annual 
average  £5,934,123.  For  the  decade  1872  to 
1881,  ths  total  output  was  £39,084,352,  and 
the  annual  average  £3,908,435.  For  the  nine 
years  1882  to  1890,  the  total  was  £22,980,924, 
the  annual  average  £2,2 98,092. 

But  Victoria  well  used  the  opportunity 
afforded  to  her,  by  the  sudden  accession  of 
wealth  and  people  brought  to  her  in  the 
palmiest  days  of  her  gold  mining,  and  has 
not  suffered  her  fortunes  to  depend  upon  the 
quantity  of  gold  raised  within  her  borders.  In 
the  heyday  of  her  gold  rush,  she  gave  atten- 
tion to  the  development  of  her  industries  ; she 
soon  became  a rival  of  New  South  Wales  as  a 
manufacturing  colony,  and,  like  California,  she 
shows,  and  has  for  some  time  shown,  a steadily 
increasing  trade,  even  in  regard  to  exports, 
malgre  the  decline  of  her  gold  out-put,  by 
many  annual  millions.  For  example,  while 
Victoria’s  exports  for  1853,  when  her  gold  out- 
put was  £12,600,084,  amounted  to  £11,061,544 
in  value  ; they  were  £15,302,454  in  1873,  when 
her  gold  out-put  had  fallen  to  £4,809,670. 
Victoria’s  pastoral  industry  developed  while 
her  gold  out-put  was  slackening.  When  gold 
was  discovered  in  that  colony  the  wool  exports 
were  of  a value  below  £1,000,000  sterling  ; in 
i860,  they  stood  at  £2,025,066  ; in  1870,  at 
£3,205,106;  in  1880,  at  £6,417,466. 

Other  colonies,  notably  New  South  Wales, 
Queensland,  and  New  Zealand,  have,  since 
1851,  produced  gold  in  quantity  ; the  total  pro- 
duction for  the  various  colonies  from  the  com- 
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mencement  of  the  gold  mining  to  the  end  of 
1889,  having  been  as  follows  : — 


Oz. 

Victoria 56,250,798 

New  South  Wales  10,050,960 

New  Zealand  1 1,625,028 

Queensland  6,873,314 

Tasmania 565,222 

South  Australia  273,441 

Western  Australia 135,492 

Total 85,774,255 


The  production  continues,  and  if  the  splendid 
alluvial  fields  of  Ballarat  and  Sandhurst,  and 
elsewhere,  have  been  largely  worked  out,  new 
discoveries  of  quartz  reefs  and  alluvial  ground 
are  being  yet  made  from  time  to  time,  nor  is  it 
outside  the  range  of  possibility  that  gold 
mining  may  yet  do  as  much,  or  more,  for 
Australasia  than  it  has  in  the  past. 

Gold  does  not  exhaust  our  list  of  mineral 
discoveries.  South  Australia  has  worked  the 
great  Burra  Burra,  Moonta,  and  other  copper 
mines  to  her  profit.  Tasmania,  New  South 
Wales,  and  Queensland  have,  since  the  gold 
discovery,  raised  considerable  quantities  of 
tin  ; Tasmania  having  from  1873  to  1889  ex- 
ported tin  of  the  value  of  ^4,71 1,890,  while 
New  South  Wales  and  Queensland  have  sent 
forth  tin  worth  ^13,222,047.  Then,  in  1885, 
the  wonderful  Broken  Hill  Mines  of  New  South 
Wales  brought  silver  into  the  list  of  Austra- 
lasian mineral  resources,  while,  even  later  in 
the  day,  the  West  Coast  of  Tasmania  was 
proved  to  be,  as  to  some  hundreds  of  square 
miles,  one  large  and  rich  silver  field.  Magnifi- 
cent seams  of  coal  have  been  worked  for  years 
in  New  South  Wales.  And  Queensland  and 
Tasmania  now  produce  a fairly  good  coal  in 
quantity  more  than  equal  to  local  requirements. 
Iron  is  known  to  exist,  and  only  awaits  capital 
to  develop  it:  and  bismuth,  asbestos,  and  other 
minerals  of  commercial  value  are  there,  with 
gems  from  zircons  to  sapphires. 

The  value  of  the  gold  raised  in  Australasia 
up  to  1889,  at  a price  slightly  less  than  ^4  per 
■oz.,  is  ^343,000,000.  Add  to  that  the  values 
of  tin,  silver,  coal,  and  copper  exported 
^£80,000,000,  and  we  have  a total  of 
^£423,000,000  for  minerals  produced,  excluding 
coal,  &c.,  consumed  in  the  producing  colonies 
and  unnoted  in  available  statistics. 

The  gold  discovery,  which  electrified  the 
people  into  a new  life,  and  caused  an 
economical  development  that  has  been  as 
lasting  as  it  is  favourable,  created  a diffi- 
culty that  has  caused  at  times  much  anxiety 
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and  a little  trouble.  Among  the  crowds 
from  all  nations  that  came  to  the  Victorian 
gold  fields,  were  some  thousands  of  Chinese, 
and  from  that  day  to  this  these  Celestials 
have  been  with  us  in  Australasia,  principally 
as  miners  on  poor  ground  that  would  not 
keep  a European  ; largely  as  market  gardeners, 
in  which  capacity  they  have  nearly  established 
a monopoly,  and  in  other  lines  of  handicraft. 
And  being  with  us  they  have  leaped  into  fame, 
much  against  their  wishes  and  interest,  as  the 
creators  of  a Question.  That  Chinese  ques- 
tion which  has  afforded  work  for  our  legis- 
lators in  the  way  of  prohibitive  and  restrictive 
enactments ; which  has  set  our  Supreme 
Courts  and  the  Privy  Council  in  motion,  and 
has  caused  the  statesmen  of  the  seven  colonies 
to  meet  in  solemn  conclave,  for  the  discussion 
of  the  ways  and  means  by  which  the  China- 
man may  be  excluded  from  Australasia. 

It  was  objected,  in  respect  to  this  Asiatic, 
that  in  any  very  large  number  he  was  objec- 
tionable. It  was  feared  that  hordes  of  these 
Mongolians  had  come  or  were  coming.  An 
import  duty  (or  poll-tax)  of  £ioa  head  levied 
upon  each  Chinaman,  was  in  some  colonies 
deemed  insufficient  to  keep  him  out,  and  a 
duty  of  ;£ioo  was  introduced;  other  drastic 
measures  were  adopted,  not  always  with  the 
complete  sanction  of  the  law  tribunals  of  the 
colonies,  and,  in  short,  the  Chinaman  became 
worse  than  a menace — he  became  a bore. 

And  really  there  does  not  seem  to  have  been 
any  reason  for  this  access  of  Chinaphobia. 
Statistics  certainly  do  not  provide  it,  for 
whereas  there  were  estimated  to  be  43,000 
Chinese  in  Australasia  in  1S59,  of  whom 
42,000  were  in  Victoria,  there  were  only  43,706 
distributed  over  the  seven  colonies,  according 
to  the  Census  of  1881 ; and  by  the  Census  of  1891 
it  is  shown  that  this  number  has  declined  by 
about  3,000.  As  to  the  number  in  Victoria, 
that  was  12,128  in  1881,  and  only  9,377  last 
year.  It  is  true  that  an  abnormal  number 
(2,049)  entered  the  colonies  in  1887,  an(^  hence 
the  conference ; but  this  was  only  the  fifth 
occasion  since  1861  when  the  annual  arrivals 
exceeded  1,000,  and  the  average  immigration 
of  the  five  years  preceding  1887  was  619  only. 

The  population  of  Victoria,  which  was  in 
1851  86,825,  against  187,243  in  New  South 
Wales,  rose  in  1861  to  540,322  against  350,860 
for  New  South  Wales.  This  sudden  bound 
was,  of  course,  due  to  the  influx  of  people  to 
the  gold  fields,  the  miners,  and  the  suttlers  who 
followed  the  great  mining  army.  But  an  in- 
crease almost  as  phenomenal,  and  general  to 
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all  the  colonies  of  the  group,  has  resulted  from 
the  more  progressive  policy  inaugurated  in  the 
golden  era.  Thus  we  find  the  population  of 
Australasia  recorded  at  1,237,684  in  1861,  at 
1,923,195  in  1871,  at  2,742,550  in  1881,  and  at 
4,000,101  by  the  Census  of  1891. 

These  increases  of  the  people  have  been 
accompanied  by  the  development  everywhere 
of  old,  and  the  introduction  of  new,  industries, 
Manufactures  unknown  in  the  early  days  have, 
since  1851,  gone  on,  always  expanding,  until 
now  the  out-turn  from  local  factories  has  an 
annual  value  of  several  millions,  and  to  that 
extent  makes  Australasia  independent  of  the 
outer  world.  Viticulture  has  become  estab- 
lished as  an  important  factor  in  Australia’s 
industrial  system,  and  against 3,435  gallons  of 
wine  exported  by  South  Australia  in  i860,  we 
havefor  1890  exports  from  that  colony  of  221,850 
gallons,  Victoria  having  exported  214,016 
gallons  in  that  year,  New  South  Wales  48,480, 
and  the  united  colenies,  including  Queensland 
and  Tasmania,  486,247  gallons.  And  when  the 
British  public  shall  have  come  to  appreciate 
at  their  true  value  the  Tintara,  Hermitage, 
Frontignac,  &c.,  grown  in  those  Antipodean 
vineyards,  these  exports  will  be  increased  in- 
definitely. 

But  the  omniverous  British  public  has 
already  given  all  possible  encouragement  to 
Australasia’s  new  trade  of  meat  purveying. 
Now  when  the  cattle  of  Australasia  have  in- 
creased from  2,302,327  in  1850  to  10,346,661  in 
1890,  and  sheep  from  22,186,833  to  114,141,893, 
the  stock  owner  finds  an  outlet  in  the  meat 
market  of  England  ; and  there  is  little  chance  of 
the  supply  failing,  however  greatly  the  demand 
may  increase. 

Australasia,  in  short,  has  turned  her  re- 
sources to  account,  and  is  in  the  way  to  be- 
come, as  regards  food  supplies,  the  Whiteley 
of  the  United  Kingdom.  Most  dutiful  of 
Britain’s  scions,  she  is  doing  more  than  any 
other  to  feed  her  mother.  It  is  not  now-a- 
days,  as  of  yore,  the  mere  supply  of  wool  and 
corn.  Australasia  continues  to  provide  these 
in  quantity,  her  last  season’s  wool  exports 
having  touched  the  value  of  ^25,000,000. 
But  now  she  is  teaching  Britain  to  look  to  her 
for  wine,  and  corn,  and  oil,  for  meat  and  fruit, 
and  the  produce  of  the  dairy.  Tasmania  has 
achieved  a name  in  the  English  market  for  her 
splendid  apples,  New  Zealand  has  commenced 
to  supply  us  here  with  peaches,  apricots  and 
nectarines,  that  are  also  produced  in  Tas- 
mania in  perfection.  Australia  and  New  Zea- 
land have  established  a butter  and  cheese 


trade  with  England.  The  irrigation  colonies, 
Renmark  and  Mildura,  have  commenced  to 
supply  raisins,  and  promise  to  follow  with 
other  dried  or  canned  fruits.  In  Australia 
there  are  awaiting  the  English  demand,  olives 
and  their  oil,  with  many  another  tropical  and 
sub-tropical  product ; oranges  and  lemons  are 
coming  in  number  from  the  groves  of  Para- 
matta. And  if  need  were,  Northern  Aus- 
tralia could  supply  this  market  with  sugar, 
that  is  now  largely  grown  in  Queensland 
and  New  South  Wales,  and,  the  coloured 
labour  difficulty  being  surmounted,  will  be 
more  largely  grown  in  future. 

May  I be  permitted  to  employ  in  regard  to 
this  labour  question  the  boast,  “I  told  you 
so.”  On  the  8th  December  last,  I ventured, 
at  the  Royal  Colonial  Institute,  to  express  my 
conviction  that  Australia’s  resources  would 
not  be  wasted  in  those  northern  regions,  if 
coloured  labour  proved  to  be  essential  to  their 
due  development : that  when  the  exigencies  of 
the  occasion  demanded  it,  the  opposition  to 
that  class  of  labour  would  be  conquered.  It 
very  rarely  happens  that  prophetic  statements 
of  this  sort  are  immediately  verified.  In  this 
instance  verification  in  part  has  come  with 
exceeding  promptness,  for  before  two  months 
had  elapsed  after  that  vaticination  of  mine,  the 
Premier  of  Queensland  proclaimed  his  inten- 
tion to  propose  the  reopening  of  the  sugar 
fields  of  his  country  to  the  full  tide  of  Kanaka 
labour,*  and  the  Premier  of  South  Australia 
had  set  out  on  a tour  to  India  with  the  intention 
of  studying  the  question  of  employing  Indian 
coolie  labour  upon  the  tropical  area  of  his 
country. 

The  importance  of  the  Australian  sugar 
industry  may  be  gathered  from  the  fact  that 
now,  while  yet  in  its  infancy,  the  area  under 
cane  has  grown  since  1871  from  13,975  to 
71,368  acres  (viz.  Queensland,  50,922  acres  ; 
New  South  Wales  20,446  acres),  the  produce 
of  sugar  being  in  1891  about  95,000  tons. 
Doubtless  the  northern  territory  of  South  Aus- 
tralia and  Western  Australia  will,  in  the  course 
of  time,  add  to  the  area  of  production. 

Now  the  wonderful  progress  in  Australasia’s 
material  wealth,  that  is  hinted  at  rather  than 
described  above,  is  mainly  due  to  that  pro- 
gressive policy  which  has  had  among  its  con- 
sequences a very  great ‘enhancement  of  the 
Public  Debt.  Australasia,  with  what  I believe 
to  be  an  admirable  spirit  of  enlightenment  and 
self-sacrifice,  has  anticipated  a century  of 

* Since  this  was  written,  the  Queensland  Act  of  Parliament 
for  extension  of  Kanaka  labour  for  ten  years  has  become  law. 
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lagging  growth  ; she  has  bridged  over  an 
abyss  of  time,  and,  at  a cost  which  she  bears 
ungrudgingly,  has  given  to  this  generation  of 
men  those  advantages  and  comforts  of  civilisa- 
tion that  in  the  course  pursued  during  the  first 
half  century,  their  grandchildren  would  not 
have  witnessed  and  enjoyed.  They  have  made 
Australasia  richer  far  by  every  test,  and  more 
productive  (not  excepting  agricultural  produce) 
than  Canada,  which  has  25  per  cent,  more 
people,  and  more  than  double  the  period  of 
existence.  Could  she  have  done  this  without 
discounting  the  future  ? The  answer  should  be 
4t  No.”  But  the  financiers  on  this  side — the 
holders  of  those  purse  strings  that  are  now  close 
drawn  against  Australasian  borrowers — will 
possibly  leave  that  question  unargued  and  un- 
answered. They  will  only  say  “you  have 
borrowed  too  much,”  and  shout  Anathejna 
Maranatha  / upon  the  Australias  as  so  many 
daughters  of  the  horseleech — although  at  the 
worst  they  are  only  asked  to  lend  with  the 
•certainty  of  regular  payment  of  interest  and 
the  best  security  for  their  capital. 

Should  it  not  be  sufficient  for  British  investors 
to  know  that  the  capital  they  have  advanced  is 
safe,  and  has  been  employed  with  remunerative 
results?  Of  the  Australasian  debt  of£  185, 000, 000 
no  less  a sum  than  ^121,000,000  has  been 
invested  in  railways,  whereas  if  the  capital 
sunk  in  railways  of  the  United  Kingdom 
were  added  to  the  National  Debt  of  this 
country,  that  debt  would  be  swollen  by 
^897,000,000.  There  is  this  difference  to  the 
investor  in  the  two  investments,  that  while  the 
capital  he  puts  into  Australasian  railways  gives 
a fixed  return  of,  say,  3^  per  cent.,  whether  the 
railways  pay  or  not,  that  put  into  the  railways 
of  the  United  Kingdom  yields  only  such  return 
as  the  profitable  working  of  the  lines  may 
afford. 

Supposing,  for  the  sake  of  argument,  that 
Australasian  railways  gave  no  net  profit,  they 
would  be  largely  reproductive  in  that  they  yield 
what  has  been  aptly  styled  a “ hidden  profit  ” 
greatly  exceeding  the  net  profit  of  the  best 
paying  lines.  The  hidden  value  represents  the 
time  and  money  saved  in  transport  of  goods, 
and  the  larger  productive  areas  opened  up  by 
means  of  improved  communication.  It  is  a 
value  that  is  appreciated  by  the  colonist  who 
pays  interest  on  our  loans,  in  that  it  obviously 
increases  his  wealth  as  well  as  adding  to  his 
convenience. 

But  as  a fact  Australasian  railways  do  yield 
a net  profit  to  meet  in  whole,  or  in  part,  the 
interest  charge.  Those  of  New  South  Wales 


and  Victoria  have  thus  paid  over  3 per  cent. 
All  the  colonies  contribute  something  to  this 
end.  South  Australian  lines  pay  5.32  per 
cent  J r more  than  the  interest  upon  their 
capital  cost. 

Certainly  South  Australia  offers  a most 
hopeful  example  of  what  Australasian  public 
works  may  do  in  this  regard.  Witness  the 
following  statement  from  the  account  of  the 
Commissioners  of  Audit  for  June,  1891  : — 


Net  interest  payable  upon  loans  £"51,295 

Railways — net  earnings  £606,820 

Telegraphs,  say 25,000 

Waterworks  65,167 

Adelaide  sewers  (contributed 

out  of  rates)  13,352 

Balance  of  interest  payable  out 

of  revenue  40,956 

£751,295 


What  South  Australia  has  accomplished 
will  doubtless  be  achieved  by  other  colonies  as 
progress  and  opportunity  serve. 

It  may  be  added  that  South  Australia,  Vic  - 
toria,  and  other  colonies,  have  expended  some 
millions  out  of  revenue  upon  railways. 

South  Australia  is  one  of  the  three  Austra- 
lasian colonies  that  have  the  heaviest  debt  per 
head  of  population.  Does  not  the  above  state- 
ment prove  that  what  is  called  debt  in  her  case 
is  only  capital  wisely  employed,  and  as  to  95 
per  cent,  so  reproductive  that  it  imposes  no 
burden  upon  the  colony. 

New  Zealand  is  another  colony  that  ranks 
as  most  deeply  indebted  to  the  British  capit- 
alist. She  was,  at  one  time,  the  shocking 
example  in  this  respect,  and  there  were  many 
in  the  neighbouring  colonies  who  could  see 
nothing  but  ruin — certain  and  inevitable  ruin 
— awaiting  the  extravagant  Maorilanders. 
But  what  have  been  the  results  of  this  daring 
policy  ? I do  not  question  but  that  there  have 
been  times  of  anxiety,  and  struggle,  and 
retrenchment,  when,  perhaps,  New  Zealanders 
lost  faith  in  the  policy  of  progress,  but 
those  times  have  been  survived,  and,  always 
advancing  by  leaps  and  bounds  from  decade 
to  decade,  New  Zealand  now  finds  herseif 
flourishing,  and  able  to  hold  her  own  com- 
fortably without  the  aid  of  the  grudging 
purseholders,  who  tell  us  we  have  borrowed 
too  much,  and  tell  us  this  all  alike,  whether 
we  have  borrowed  at  the  rate  of  £60  per  head 
or  £40. 

What  was  New  Zealand  among  the  Aus- 
tralias prior  to  that  time  when  the  forward 
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movement  took  place.  In  1850  she  stood 
lowest  of  all  the  colonies,  save  Western 
Australia,  in  regard  to  population,  exports, 
imports,  cattle,  sheep,  bank  deposits,  &c. 
In  1890  she  stood  second  as  to  sheep,  third  as 
to  wool  exports  and  bank  deposits,  and  fourth 
as  to  the  other  items  named.  Her  population 
during  that  period  increased  from  22,108  to 
626,658,  or  28  times;  her  bank  deposits  (from 
i860  to  1890),  19  times;  her  imports,  26 
times  ; her  exports,  53  times ; her  cattle,  29 
times;  and  her  sheep,,  1 13  times. 

But  let  me  make  the  larger  comparison  of 
Australasia  as  she  was , in  1850  and  1890 
respectively.  In  estimating  the  present  con- 
dition of  Australasia,  I do  not  dwell  upon  the 
wealth  represented  by  millions  of  acres  of 
unalienated  Crown  estate,  that  have  a pro- 
spective value  far  in  excess  of  the  total  of  the 
Australasian  public  debt,  or  the  present  value 
of  the  Crown  estate  in  the  form  of  railways 
and  other  public  works,  which  is  more  than 
equal  to  that  debt.  Nor: can  I compare  the 
private  wealth  of  1850  and  1890  in  the  absence 
of  figures  for  the  former  period ; but  I may 
state  that,  by  a careful  valuation  made  by  the 
Government  statist  of,  New  South  Wales,  the 
private  wealth  of  Australasia  was,  in  1888-9, 
no  less  than  ;£i,  129,000*000,  or  a sum  six  times 
larger  than  Australasia’s  national  debt,  and 


then  I may  leave 

the  following 

comparative 

statement  to  speak  for  itself  : — 

1850. 

1890. 

Debt 

^184,912,804 

Population 

648,133 

3,532,050 

Wool  exports*  . . . . 

• • >£2,836,514 

^23,734,332 

Total  ,,  ..... 

• • ^4,763,594 

^70,901,685 

,,  imports  ..... 

■ • ;j£4,6i?,93° 

^68,495,581 

Number  of  horses  . . 

183,892 

1,613,585 

,,  cattle  . . , 

2,302,327 

10,346,661 

, , sheep  . . . 

22,186,833 

114,141,893 

Shipping,  inwards  arid 

outwards 

, .tons  1,209,515 

U,395,i86 

Bank  deposits  (say)  . 

. ^6,000,000 

^110,855,571 

Savings  (approx.) . . . 

• ix  500,000 

^17,312,795 

Minerals  exported  . 

Nil 

^14,122,117 

Revenue 

. ^1,201,068 

^29,306,217 

Railways  (miles)  . . . 

. . ..  Nil 

11,600 

And  as  to  this  statement,  I will  only  remark 
that  the  increase  in  stock  of  the  colonies  alone 
represents  a value  equal  to  two-thirds  of  the 
national  debt ; and  that  while  one  item  of 
private  wealth  does  this,  the  State  railways 
give  to  the  Crown  estate  an  enhanced  value  of 
the  like  amount. 

* Wool  represented  more  than  half  of  exports  in  1850,  but 
less  than  one- third  of  those  of  1890,  when  they  had  increased 
eightfold. 


If  Australasia  has  husbanded  her  resources 
and  increased  her  possessions — to  some  extent 
out  of  British  capital — she  has  amply  proved 
her  purchasing  power  and  her  trade  value  to 
the  mother  country.  In  a return  for  the  years 
1879  to  1888,  Australasia  ranks  third  (next  to 
the  United  States  and  India)  among  the  con- 
sumers of  British  products.  Of  the  total 
British  exports,  9*57  per  cent,  were  taken  by 
Australasia,  while  Canada  took  2-89  per  cent. 
And  in  this  connection,  if  we  take  Australasia’s 
imports  of  British  goods  per  head  of  popula- 
tion, she  stands  absolutely  first  in  rank,  with 
£j  ios.  iod.  per  head,  Holland  coming  second 
with  £3  7s.  1 id.,  and  Canada  third  with 
£2  9s.  7d. 

In  some  directions  Australasia  has,  as  I have 
said,  commenced  her  career  as  a manufactur- 
ing country.  To  that  extent  she  has  ceased  to 
be  dependent  upon  the  United  Kingdom  for 
manufactured  goods  ; and,  doubtless,  as  she 
advances  in  her  industrial  career  there  will  be 
expansion  of  this  internal  production.  She 
will  require  fewer  products  of  the  United  King- 
dom then  than  now  ; but  that  difference  will  be 
compensated  by  the  increased  demand  of  the 
residue  necessitated  by  an  increased  popula- 
tion, and  it  is  impossible  to  foresee  a time  when 
Australasia  shall  be  entirely  independent  of 
the  United  Kingdom  in  this  respect. 

But  her  dependence  upon  the  mother  coun- 
try as  a market  for  her  ever-growing  produce, 
her  wool,  and  wines,  and  corn,  and  meat,  and 
metals,  must  continue  through  all  the  ages ; 
or,  putting  it  the  other  way,  the  mother  count- 
try  must  continue  to  be  largely  dependent  upon 
Australasia  for  these  products.  There  is  here  a 
mutual  interest  that  must  be  a bond  of  union 
always,  and  one  may  hope,  a sufficient  induce- 
ment to  the  Government  of  this  country  to  keep 
clear  of  any  treaty  with  foreign  powers  that 
may  impose  the  slightest  restriction  upon  com- 
merce within  the  Empire. 

In  her  own  interest,  Australasia  could  not  be 
otherwise  than  faithful  in  her  commercial  obli- 
gations, and  loyal  to  the  mother  country  that  is 
her  best  customer.  But,  as  a matter  of  choice., 
and  on  purely  sentimental  grounds,  she  is  as 
loyal  as  any  portion  of  the  Empire ; and  English 
to  the  core,  as  no  other  colonial  territory  is, 
I say  she  is  loyal  by  choice,  because  there  is 
no  pressure  from  without,  as  there  is  in  the  case 
of  Canada,  to  quicken  her  loyalty  ; no  power  at 
her  gates  to  make  a close  alliance  with  Britain 
the  necessary  alternative  of  separation  : she  is 
moved  only  by  an  honest  love  for  the  land  of 
her  forefathers,  and  a pardonable  pride  in  those 
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great  traditions  of  our  race  which  she  inherits 
in  common  with  brother  Britons  all  the  world 
over.  And,  in  spite  of  the  empty  talk  of  fifth- 
rate  colonial  politicians,  and  the  equally 
vacuous  babble  of  certain  English  critics,  I 
believe  this  loyalty  and  this  brotherly  love  to 
be  enduring. 

“ But,”  says  the  financial  critic,  to  these 
colonial  brothers,  “ you  have  borrowed  too 
much  ; and  I will  lend  you  no  more.”  Putting 
sentiment  aside,  as  something  excluded  from 
the  region  east  of  Temple-bar,  is  this  just  or 
business-like  ? Who  was  it  that  encouraged 
the  Australias  to  borrow  so  largely,  and  led 
them  on,  by  offering  two  or  three  millions  for 
every  million  asked  for?  I answer,  the  critics 
who  to-day  charge  us  with  borrowing  too 
much.  They  are  as  guilty  as  any  one,  if  guilt 
there  be  in  the  business.  Their  pockets  were 
overflowing  with  money,  to  be  placed  at 
Australasia’s  disposal,  two  years  ago;  and 
then,  with  the  suddenness  of  the  lightning- 
flash  (but  not  with  such  irradiation),  they 
announced  that  their  hearts  and  purse  strings 
were  closed  to  us.  Surely  there  is  injustice  in 
such  a volte  face  as  this,  without  a note  of 
warning,  so  that  those  to  be  affected  by  the 
change  might  prepare  for  it. 

And  it  is,  I think,  a mistake,  from  a busi- 
ness point  of  view.  The  British  public  have 
put  some  ^190,000,000  into  railways  and  other 
State  undertakings  of  Australasia,  which,  after 
all,  only  represent  a portion  of  the  enterprises 
required.  They  have  encouraged  the  Austral- 
asians to  push  on  with  a vigorous  progressive 
policy  that  has  worked  wonders  already  in 
increasing  the  national  wealth.  They  have 
embarked  with  us  in  a course  that  has  been 
proved  to  be  a prudent  one,  and  to  which, 
owing  to  British  encouragement,  the  people  of 
Australasia  stand  committed.  Can  it  be 
deemed  wise  to  arrest  this  progress  at  a 
moment’s  notice,  for  the  sake  of  reading  the 
Australasian  people  a lesson  of  economy  ? Is 
it  not,  as  far  as  British  capitalists  are  con- 
cerned, a starving  of  their  investments  which 
they  would  not  countenance  if  their  money  had 
been  sunk  in  some  undertaking  at  home, 
which  they  would  not  so  readily  adopt  as  to 
Australasian  undertakings  were  it  not  that 
their  interest  is  safe  whether  those  under- 
takings give  a direct  return  or  not.  Their 
capital  and  interest  are  alike  safe,  I am  con- 
vinced. There  is  ample  security  for  both  in 
the  facts  and  figures  I have  cited  as  illustrating 
Australasia’s  resources.  But  that  does  not 
entirely  relieve  the  British  investor  from  his 


obligation  as  such,  and  I may  add  that  I feel 
confident  that  the  generosity,  sagacity,  and 
rectitude  that  distinguish  this  purse-holder 
will  ensure  his  good  faith  when  he  sees  what 
his  obligation  is. 

I have  no  time,  nor  is  there  occasion  now,  to 
reply  to  those  critics  who  have  recently  im- 
pugned the  credit  of  Australasia  in  every 
possible  or  impossible  direction.  They  are  of 
that  class  of  warrior  which  begins  the  battle 
when  the  foe  is  stricken  down,  and  their 
attacks  bring  them  little  honour  and  convey 
no  discredit.  But  I may  be  permitted  to  say 
briefly,  that  in  spite  of  much  misjudged 
occasional  criticism  of  the  manners,  customs, 
and  morals  of  the  Australasians,  these  people 
compare  favourably  with  others  of  the  English- 
speaking  race,  that  in  spite  of  much  that  has 
been  said  against  Australasia’s  financial  and 
political  methods,  honesty  of  purpose  and  a 
true  spirit  of  altruism  have,  as  a rule,  regu- 
lated the  management  of  her  affairs.  There 
has  been  a good  deal  of  carping  at  the  ex- 
tent of  the  people’s  power,  and  the  manner  in 
which  ministries  have  submitted  to  this.  But  it 
may  be  urged  that  while  Governments  here,  as 
there,  are  the  outcome  of  the  popular  vote,  the 
people  there,  owing  to  the  wider  distribution 
of  wealth,  are  as  a whole  more  truly  Conserva- 
tive, and  more  directly  interested  in  safeguard- 
ing existing  interests,  than  the  masses  of  the 
United  Kingdom.  Ministries  there  ordinarily 
dictate  the  public  policy  and  lead  the  people. 
Ministries  here  occasionally  are  led  by  the 
people  instead  of  leading  them,  and,  it  should 
be  added,  without  any  permanent  ill  effects  to 
the  common  weal. 

The  Australias  are  just  now  suffering  from 
depression  that  has  spread  over  the  greater 
part  of  the  civilised  world.  They  are,  for  the 
moment,  regarded  with  less  favour  than  they 
were  two  years  ago  ; but  they  contain  all  the 
elements  essential  to  a great  career,  and  the 
four  millions  of  Englishmen  who  are  toiling 
there  are  building  up  an  empire  that  shall  be 
ranked  in  the  time  to  come  second  to  none  of 
the  possessions  that  constitute  the  British 
Empire. 


DISCUSSION, 

Sir  Saul  Samuel,  K.C.M.G.,  C.B.,  said  he  could 
add  but  little  of  interest  to  the  very  exhaustive,  in- 
teresting, and  historical  paper  to  which  they  had  just 
listened,  but  as  his  experience  with  regard  to  the 
colonies  extended  over  a period  of  sixty  years,  he 
might  be  permitted  to  make  a few  observations.  Her 
went  to  the  colony  of  New  Sou  Wales  in  1832, 
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and  at  this  time  New  South  Wales  was  all  Australia ; 
Victoria,  New  Zealand,  South  Australia,  and  Queens- 
land  not  then  being  on  the  map  of  the  world  as 
colonies.  He  recollected  when  the  heavy  traffic  of 
Australia  was  done  by  bullock  teams.  There  were 
no  horse  teams  in  those  days,  for  the  roads  were  so 
very  bad  that  horses  could  not  do  the  work.  The 
mails  were  conveyed  in  a very  rude  way,  and  it  took 
about  four  days  to  go  100  miles.  This  distance  was 
now  done  in  as  many  hours.  In  those  times  it  took 
five  or  six  months  to  go  from  England  to  Australia, 
•while  now  the  voyage  was  performed  in  as  many 
weeks,  and,  by  means  of  the  electric  telegraph, 
we  are  in  daily  communication.  All  this  showed 
what  vast  progress  had  been  made — a progress 
unparalleled  in  the  history  of  the  world.  Unfor- 
tunately, he  had  not  had  an  opportunity  of  seeing 
the  paper  before  coming  to  the  meeting,  or  he  would 
have  been  better  prepared  to  speak  upon  it,  but  still, 
he  might  say  there  was  much  in  it  of  history  which 
showed  the  marvellous  progress  made  by  the  colonies. 
He  noticed  a reference  to  the  indebtedness  of  the 
colonies.  It  was  said  that  the  debt  of  the  Australa- 
sian colonies  was  ^185,000,000.  Now,  what  had 
been  done  with  the  amount  thus  raised  ? How  had 
England  benefited  by  it  ? In  consequence  of  the 
absence  of  navigable  rivers  in  Australia,  it  became 
necessary  in  order  to  provide  for  the  settlement  of 
the  country  that  it  should  be  covered  with  railways, 
and  no  one  in  his  senses  would  suppose  that  these 
railways  and  other  great  public  works  could  have 
been  constructed  out  of  the  revenues  of  the  colonies. 
This  was  impossible.  The  colonies  then  availed 
themselves  of  the  facilities  which  were  afforded  for 
borrowing  money  in  the  mother  country  for  the 
purpose  of  making  these  railways,  and  with  the  ob- 
ject of  settling  the  surplus  population  of  England 
upon  the  lands  of  the  colony.  What  had  been  the 
result  of  all  this  ? When  he  went  there  60  years 
ago  the  population  was  53,000,  now  it  was  over 
4,000,000.  These  were  people  who  had  gone  out 
from  the  mother  country,  settled  upon  the  lands  cf 
the  colonies,  and  made  a trade  for  England  which 
she  would  not  like  to  part  with.  One  result  had 
been  that  the  shipping  of  the  mother  country  had 
largely  increased.  In  1819,  there  was  a regula- 
tion in  England  that  no  vessel  under  350  tons 
should  be  allowed  to  go  to  Australia;  the  people 
in  New  South  Wales  were  so  alarmed  at  this, 
because  it  would  take  so  long  to  load  a vessel  of  that 
tonnage,  that  they  met  in  public  meeting  in  Sydney 
and  petitioned  the  Government  to  reduce  the  tonnage 
by  one  half.  Now  vessels  of  5,000  and  6,000  tons 
were  entering  the  port  of  Sydney  every  week.  Ail 
this  had  been  brought  about  by  the  instrumentality 
of  borrowed  money,  upon  which  the  people  of  the 
colonies  were  well  able  to  pay  the  interest.  A 
strange  alarm  had  been  created,  though  why  no  one 
could  tell,  and  people  were  not  so  ready  to  invest  in 
colonial  stocks  as  formerly.  He  had  great  faith  in 
the  colonies,  and  in  the  honour  and  credit  of  Eng- 


lishmen, who  he  was  sure  would  never  break  faith 
with  their  creditors.  He  felt  convinced  that  before 
very  long  the  colonies  would  be  able  to  borrow  with 
the  same  facility  they  did  a few  years  ago.  It  was  a 
most  insane  alarm  that  had  taken  possession  of  the 
minds  of  some  investors,  and  it  was  brought  about 
in  a great  measure  by  mischievous  people  and  a por- 
tion of  the  Press.  All  this  would  correct  itself  in 
time  if  the  colonies  were  only  quiet,  and  did  not 
show  too  great  anxiety  to  again  come  upon  the 
market  with  loans.  If  investors  held  back,  they 
would  soon  find  that  the  result  would  be  injurious  to 
England  herself,  as  the  expenditure  by  the  colonies 
in  this  country  would  be  considerably  diminished. 
He  was  not  at  all  certain  that  English  manufacturers 
were  not  beginning  to  suffer  in  this  respect  already. 
He  hoped  the  English  people  would  soon  begin  to 
realise  that  they  could  not  have  a better  investment 
than  in  Australasian  securities. 

Mr.  E.  B.  Tredwen  said  he  wished  to  point  out 
the  valuable  nature  of  the  security  upon  which 
British  investors  were  asked  to  lend  to  the  Austra- 
lasian securities —viz  , the  security  of  the  railways. 
When  railways  were  constructed  here  they  were 
constructed  under  Acts  of  Parliament,  which  limited 
the  rates  that  could  be  charged,  but  in  the  colonies 
they  were  constructed  by  the  State,  and  worked 
with  the  view  of  simply  developing  the  country  by 
inducing  people  to  settle  on  the  land.  If  the  rail- 
ways in  the  colonies  had  been  constructed  by  private 
enterprise,  there  would  not  be  the  low  rates  which 
were  at  present  charged,  but  rates  would  be  charged 
so  as  to  make  the  scheme  remunerative.  He  felt 
sure  that  if  the  colonies  had  to  realise  their  securi- 
ties to  pay  their  creditors,  that  the  railways  could  be 
floated  at  such  a price  as  would  enable  them  to  pay 
off  the  whole  of  their  debts,  because  those  who  pur- 
chased the  lines  would  be  enabled  to  charge  a rate 
for  the  carriage  of  goods  which  would  at  once  show 
a remunerative  profit  upon  the  working.  He  thought 
this  was  a fact  which  ought  not  to  be  forgotten  by 
English  investors. 

Sir  John  Bray,  K.C.M.G.,  said,  so  far  as  Australia 
was  concerned,  he  thought  the  colonists  were  too 
much  depressed  with  the  fact  that  they  had  not  been 
able  to  float  loans  so  successfully  during  the  last  few 
months  as  formerly,  though,  on  the  whole,  he 
thought  the  money  had  been  profitably  invested  both 
for  the  colonies  and  for  the  English  people.  Aus- 
tralians were  English,  and  their  interest  was  the 
same  as  the  mother  country.  The  railways  had  pro- 
duced a net  revenue  of  5J  per  cent,  after  providing 
interest  upon  the  money  borrowed  and  for  working 
expenses,  so  that  they  must  be  considered  a good 
security  for  the  money  lent.  No  doubt  the  returns 
from  a railway,  to  some  extent,  depended  upon  the 
season  and  the  goods  carried,  but,  upon  the  whole, 
he  was  convinced  that  the  railways  had  been  con- 
structed with  judgment  for  the  benefit  of  the  people 
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living  in  different  parts  of  the  colony,  and  for  the 
advantage  of  those  who  had  provided  the  capital. 
He  trusted  that  the  people  of  England  would  take 
greater  interest  in  Australia  than  they  had  done  in 
times  past. 

The  Hon.  J.  Munro  (Agent -General  for  Victoria) 
said  the  paper  was  a valuable  addition  to  the  litera- 
ture of  the  previous  history  of  the  colonies,  but  he 
was  much  more  interested  in  their  present  condition 
than  in  what  occurred  sixty  years  ago.  He  was  not 
sure  whether  he  understood  Sir  Edward  Braddon 
correctly,  but  it  appeared  there  was  a mistake  in  the 
paper,  historically,  with  regard  to  the  borrowing  of 
the  different  colonies,  for,  as  he  gathered,  Sir  Edward 
Braddon  stated  that  Sir  Julius  Vogel  was  the  first  to 
borrow  money  on  behalf  of  New  Zealand. 

Sir  Edward  Braddon  said  the  statement  in  the 
paper  was  that  New  Zealand  was  the  first  colony  to 
embark  on  an  heroic  policy. 

The  Hon.  J.  Munro  said  that  Victoria  borrowed 
£10,000,000  tor  railway  construction  before  New 
Zealand. 

Sir  Saul  Samuel  said  New  South  Wales  had 
done  the  same. 

The  Hon.  J.  Munro  said  upon  their  loan  Victoria 
had  to  pay  6 per  cent.,  but  the  money  had  been 
made  good  use  of.  If  the  colony  did  not  borrow 
any  more,  the  existing  contracts  having  been  carried 
out,  the  result  would  be  that  she  would  cease  to  im- 
port, and  British  manufacturers  would  in  conse- 
quence suffer  thereby.  He  was  quite  sure  that  the 
Australian  colonies,  if  they  were  simply  cut  off  from 
the  rest  of  the  world,  would  be  quite  able  to  sup- 
port themselves.  They  had  a variety  of  soil,  manu- 
factures, and  minerals,  owing  to  which  the  colonies 
were  quite  able  to  get  on  without  any  assistance.  It 
had  been  said  that  the  colonies  were  extravagant  in 
their  borrowing,  but  taking  the  colony  of  Victoria 
ais  an  example,  it  appeared  that  they  had  borrowed 
£44,000,000,  and  had  spent  £45,000,000  upon  the 
construction  of  railways.  About  £35,000,000  from 
loans,  and  £10,000,000  from  revenue.  A greater 
sum  than  every  shilling  borrowed  had  been  spent  on 
railways,  and  yet  they  were  told  that  they  were  going 
too  fast  in  this  direction.  He  was  sure  that  those 
who  said  so  did  not  understand  the  position.  Had 
railways  not  been  made,  the  land  would  have  been 
unproductive.  Of  one  thing  he  was  convinced,  and 
that  was  that  there  was  no  chance  of  the  colonies  ever 
repudiating  their  loans.  In  England,  people  were 
taxed  in  every  direction,  but  in  the  colonies  there  was 
no  such  thing  known  as  Income-tax,  and  in  Victoria 
,£450,000  a year  was  devoted  to  the  making  of 
roads.  If  the  colonists  were  put  to  it  they 
could  increase  the  revenue  very  much  indeed.  For 
a population  of  but  1,140,000  a revenue  of 


£9,000,000  or  £10,000,000  was  by  no  means  a small 
amount,  but  if  necessary  this  sum  could  be 
increased  to  over  £10,000,000.  If  English  people 
thought  the  colonies  ought  not  to  borrow  any  more 
money,  they  must  share  the  consequence  of  so  think- 
ing with  the  colonies,  for  if  money  was  not  lent,  the 
imports  would  be  considerably  diminished,  the  result 
being  a serious  loss  to  British  industry. 

Sir  Philip  Cunliffe-Owex,  K.C.B.,  K.C.M.G., 
said  that,  although  he  very  much  regretted  that  this 
country  was  still  without  aColonial  Museum,  this  regret 
would  soon  be  removed  when  the  Imperial  Institute 
was  completed.  The  fact  was  that  English  people  wer  e 
rather  afraid  of  the  producing  power  of  the  colonic-, 
and  although  they  did  not  like  to  say  so,  because  they 
knew  they  were  their  best  customers,  yet  secretly 
they  felt  that  the  colonists  were  manufacturing  on 
their  own  account,  and  with  so  much  success  that  the 
middleman  was  first  of  all  doomed,  and,  what  was 
more,  some  of  the  manufacturers  were  doomed.  The 
general  opinion  of  Englishmen  was  that  Providence 
had  created  the  colonies  in  order  to  provide  a 
market  for  home  productions,  and  they  did  not 
like  the  idea  of  the  colonies  producing  for  them- 
selves. They  think  it  is  improper,  and  accordingly 
are  determined  to  stamp  out  all  idea  of  a Colonial 
Exhibition.  The  English  people  were  somewhat 
ignorant  of  what  was  going  on  in  the  colonies,  but  a 
few  more  papers  like  that  to  which  they  had  listened 
that  evening  would  go  far  towards  letting  them  know 
what  was  going  on. 

Sir  James  Garrick,  K.C.M.G.,  said,  listening  to 
the  paper  had  reminded  him  of  the  great  success 
which  had  attended  the  efforts  of  the  Chairman  in 
the  inauguration  of  the  colony  of  Queensland.  At 
the  present  moment  the  colony  was  passing  through 
a time  of  difficulty,  but  he  thought  the  Chairman 
would  remember  that  the  colony,  five  or  six  years 
after  its  birth,  went  through  a time  of  difficulty 
— far  greater  than  that  which  now  presented  itself — 
but  within  a few  years  it  arose  from  its  difficulties 
and  became  exceedingly  prosperous.  In  1866,  when 
they  were  much  pressed,  they  had  to  have  recourse 
to  Treasury  bills,  and  they  went  upon  the  market 
as  ordinary  borrowers,  paying  interest  at  the  rate  of 
10  per  cent.  With  the  money  thus  obtained  the 
resources  of  the  colony  were  helped  to  be  developed, 
and  Queensland  soon  occupied  the  proud  position  of 
being  one  of  the  greatest  colonies.  If  they  had  got 
into  debt,  England  derived  a great  deal  of  good  from 
it.  The  foreign  trade  of  England  had  shrunk  during 
many  years,  while  the  trade  with  the  outlying  por- 
tions of  its  empire  had  increased  by  leaps  and 
bounds.  Queensland  itself  had,  out  of  a population 
of  some  400,000  people,  sent  about  200,000  souls 
from  this  country  with  borrowed  money,  and  this  had 
been  a most  profitable  investment,  for  the  people 
had  been  amongst  England’s  very  best  customers. 
They  had  built  up  a colonial  trade  for  England 
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amounting  to  millions  a-year,  and  if  that  trade  were 
capitalised,  a financier  would  tell  them  that  the  value 
was  greater  than  all  the  money  which  had  been  lent. 
It  was  a very  common  thing  to  compare  Queensland 
with  some  of  the  old  countries,  and  to  say  that  the 
debt  was  greater  per  head  than  in  other  places,  but  this 
was  a fallacy,  for  it  must  not  be  forgotten  that  the 
colonies  had  no  debt  for  wars.  Nearly  all  the  debt  was 
a productive  one,  and  in  estimating  whether  a nation 
was  indebted  more  than  another  it  was  fallacious  to 
place  the  debt  at  so  much  per  head.  In  the  colonies 
the  railways  and  public  works  belonged  to  the  State, 
and  this  fact  had  been  entirely  overlooked  by  those 
who  referred  to  the  capitation  debt.  He  did  not  say 
that  possibly  the  Australian  colonies  had  gone  into 
debt  a little  too  fast ; they  might  have  sought  to 
develop  the  country  at  a greater  rate  than  they  ought 
to  have  done,  but  that  was  simply  a question  of  rest. 
He  knew  no  country  in  the  world  that  would  recupe- 
rate faster  than  Australasia.  Part  of  their  diffi- 
culties had  been  brought  about,  by  those  of  the 
South  American  Republics.  The  Anglo-Saxon  was 
altogether  a different  person  from  the  people  who 
inhabited  the  South  American  Republics ; and  fur- 
ther, it  must  not  be  forgotten  that  rebellions  and 
revolutions  were  unknown.  If  England  were  to  im- 
press the  colonies  with  the  idea  that  they  were  going 
too  fast,  the  result  would  be  that  they  would  rest  and 
grow  strong.  The  colonies  had  no  idea  of  repudia- 
tion. In  fact  they  would  tax  themselves  to  the  very 
last  shilling  in  order  to  pay  their  debts.  In  future 
he  had  no  doubt  the  colonies  would  endeavour  to 
lean  less  on  England  than  before,  and  one  result  of 
this  would  be  that  English  manufacturers  would 
suffer.  The  trade  of  England  with  the  colonies  had 
already  fallen  off.  He  was  sure  the  colonies  had 
enough  energy  and  honour  never  for  a single  instant 
to  lose  sight  of  the  engagements  which  they  had 
made  with  their  fellow-countrymen  in  England. 

The  Chairman,  in  proposing  a vote  of  thanks  to 
Sir  Edward  Braddon,  said  this  was  not  the  first  occa- 
sion on  which  that  gentleman  had  obliged  the  Society 
of  Arts  with  a paper,  and  he  trusted  it  would  by  no 
means  be  the  last.  The  audience  must  have  admired 
the  able  manner  in  which  the  paper  was  put  together, 
as  the  long  historical  statement  was  interspersed  with 
touches  of  dry  humour,  which  made  it  extremely 
light,  notwithstanding  that  it  was  loaded  with 
statistics.  During  part  of  the  time  he  (the  Chair- 
man) was  Prime  Minister  of  Queensland  the  colony 
was  in  difficulty,  as  had  been  stated  by  Sir  James 
Garrick,  but  it  very  quickly  recovered  itself,  and 
soon  became  again  one  of  the  most  prosperous 
colonies.  His  own  opinion  was  that  English  people 
need  not  have  the  smallest  anxiety  with  regard  to 
Australian  investments. 

The  vote  of  thanks  having  been  carried,  was 
briefly  acknowledged  by  Sir  Edward  Braddon. 


INDIAN  SECTION. 

Thursday,  April  28,  1892  ; Samuel  Smith, 
M.P.,  in  the  chair. 

The  paper  read  was  “ Re-organisation  of 
Agricultural  Credit  in  India,  ” by  Sir  William 
Wedderburn,  Bart. 

The  paper  and  report  of  the  discussion  will 
be  printed  in  the  next  number  of  the  Journal. 


NINETEENTH  OR  DINAR Y 
MEETING. 

Wednesday,  May  4,  1892  ; William  Henry 
Preece,  F.R.S.,  Member  of  the  Council,  in 
the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Bamber,  M.  Kelway,  Seleng,  Jorehat,  Upper  Assam, 
India. 

Griffith,  Frank,  Prujean-square,  Old  Bailey,  E.C. 
Grimes,  Arthur  John  Luna,  Telegraph  Department, 
Bombay,  India. 

O’Connor,  John,  M.P.,  House  of  Commons,  S.W. 
Townend,  James  Hamilton,  Haberdashers’-hall, 
Gresham-street,  E.C. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 

Chorlton,  Thomas,  32,  Brazenose  - street,  Man- 
chester. 

Hill,  Lieut. -Colonel  John,  R.E.,  Poona,  India. 
Holzapfel,  Albert  C.,  57,  Fenchurch- street,  E.C. 
Lowenfeld,  Henry,  31,  Lowndes-square,  S.W. 
Ryder,  Charles,  Gledhow-hill,  Leeds. 

The  paper  read  was — 

THE  BRADFORD  CORPORATION  ELEC- 
TRICITY SUPPLY. 

By  James  N.  Shoolbred,  B.A., 

M.Inst.C.E. 

In  the  early  part  of  1888,  the  Corporation  of 
Bradford,  responding  to  the  expressed  desire 
of  a number  of  their  ratepayers,  decided  to 
provide  a supply  of  electricity,  in  accordance 
with  the  Bradford  Electric  Lighting  Provisional 
Order,  1883,  for  that  portion  of  the  centre  of 
the  town  which  had  been  approved  of  by  the 
Board  of  Trade,  under  the  title  of  the  “ Com- 
pulsory Area  ” of  the  Order. 

The  preparation  of  the  plans,  and  the  super- 
intendence of  the  works  necessary  to  carry  out 
the  above  decision,  were  entrusted  to  the 
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author,  who,  as  the  consulting  electrical  engi- 
neer of  the  Corporation,  had  acted  as  their 
technical  adviser  throughout  the  earlier  stages, 
while  obtaining  their  Provisional  Order. 

After  mature  and  careful  consideration,  it 
was  decided  to  adopt  the  system  of  continuous 
current,  generated  at  low  pressure,  and  dis- 
tributed direct  to  the  houses  on  the  two-wire 
parallel  arrangement  (at  first,  at  least),  but 
this  arrangement  could,  later  on,  with  the  in- 
crease in  the  demand  as  well  as  in  the  dis- 
tance of  the  distribution,  be  so  modified  as  to 
meet  those  requirements. 

In  arriving  at  this  decision,  it  was  felt  that 
the  “continuous”  current  offered  a number  of 
industrial  applications,  such  as  motive-power, 
electro-deposition,  storage,  and  others,  peculi- 
arly suited  to  the  needs  of  a manufacturing 
town  like  Bradford ; all  of  which  would  have 
been  excluded  by  the  selection  of  the  “alter- 
nating” current,  limited  only  to  lighting. 

While,  again,  with  the  “continuous”  cur- 
rent, the  use  of  the  secondary  battery  (not 
possible  with  the  “ alternating  ” current) 
afforded,  not  merely  a large  reserve,  of  power 
for  use  during  the  night,  and  at  such  times  of 
the  day,  when  it  was  also  not  desirable  to  run 
the  engines  and  dynamos  owing  to  the  small- 
ness of  the  demand,  but  also  a most  useful 
regulator  acting  upon  the  steadiness  of  the 
supply,  and  counteracting,  or  mitigating,  any 
irregularity  in  the  action  of  the  steam-engines 
and  other  parts  of  the  machinery. 

The  value  of  such  a reserve  as  the  storage 
battery,  in  case  of  any  interruption  or  diminu- 
tion in  efficiency,  through  the  sudden  stoppage 
of  any  portion  of  the  generating  machinery, 
whether  designedly  or  by  accident,  can  hardly 
be  appreciated. 

The  financial  economy,  due  to  the  batteries, 
in  the  working  of  the  generating  station  is  very 
considerable,  since  the  generating  machinery 
can  be  completely  stopped  during  many  hours 
of  the  night  and  of  the  day,  with  a very 
marked  saving  in  wages,  coal,  and  other 
similar  matters,  as  against  the  compulsorily 
uninterrupted  running  of  the  machinery  during 
the  whole  twenty-four  hours,  which  is  impera- 
tively demanded  on  the  “alternating”  current 
system. 

In  the  selection  of  “low  pressure,”  for  the 
distribution  of  the  electric  supply,  as  against 
“high  pressure”  (usually,  though  not  neces- 
sarily, associated  with  the  “ alternating  ” cur- 
rent) it  was  felt  that  the  primary  duty  of  a 
municipal  authority  was  to  safeguard  the 
public  from  as  much  danger  as  possible  in  a 
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matter  of  this  kind,  even  if  such  immunity 
should  have  to  be  purchased  by  the  investment 
of  a little  more  capital  in  the  works  (a  fact 
which  was  extremely  doubtful). 

In  the  selection  of  the  generating  plant  for 
a central  station,  in  the  centre  of  a large  town, 
the  important  consideration,  after  efficiency,  is 
probably  that  of  compactness,  and  economy  of 
floor  space  occupied,  as  ground  is  necessarily 
very  valuable  in  such  situation. 

For  this  reason  it  was  here  determined,  after 
very  careful  consideration,  to  adopt  a steam- 
engine  of  the  inverted  vertical  type,  driving 
directly  on  the  same  shaft,  a shunt-wound 
dynamo,  both  being  placed  upon  the  same 
bed-plate  ; an  arrangement  which  allows  of 
as  much  as  3 horse-power  indicated  per  square 
foot  of  floor  space  being  obtained. 

Nor  has  this  economy  in  floor  space  been 
obtained  by  a serious  increase  in  the  speed  of 
the  engines.  Of  the  three  engines  first  laid 
down,  each  of  150  horse-power  indicated,  two 
(Willans’  single  acting)  have  a maximum 
speed  of  280  revolutions  per  minute,  while  the 
third  (Marshall’s  double  acting)  does  not 
exceed  180  revolutions.  The  rate  of  speed 
of  horizontal  engines  for  the  same  work  would 
probably  have  been  about  120  revolutions. 

Owing  to  the  difficulty  of  obtaining  water  for 
condensing  purposes  (at  a rate  of  cost  which 
would  have  been  sufficiently  reasonable  to  have 
effected  any  economy  in  fuel),  it  was  decided 
to  make  the  engines  compound  and  non-con- 
densing, with  an  initial  steam  pressure  of 
120  lbs.  in  the  steam-chest. 

It  should  be  borne  in  mind  that,  with  the 
Willans  type  of  engine,  triple  expansion  can 
at  any  time  be  readily  adopted  (if  water  for 
condensation  should  become  available)  by  the 
interposition  of  a third  cylinder  between  the 
steam-chest  and  the  present  high  pressure 
cylinder. 

The  distinguishing  feature  of  the  demand  for 
artificial  illumination  is  the  very  great  variation 
in  the  amount  of  that  demand,  which  differs 
not  merely  according  to  the  season  of  the  year, 
but  also  during  each  twenty-four  hours,  which 
again  may  vary  considerably  according  to  the 
conditions  of  weather  which  may  prevail  on 
any  individual  day. 

To  endeavour  to  meet  these  varying  de- 
mands, with  due  regard  to  economy,  where 
steam  is  the  motive  power,  it  is  absolutely 
necessary  to  have  types  of  steam-engines  which 
are  of  different  producing  capacities,  so  as  to 
ensure  that,  according  to  the  rate  of  the  de- 
mand, a type  of  a size  so  proportioned  be  used, 
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•such  as  may  be  doing  a large  per-centage  of 
its  full  capacity,  and  therefore  may  be  working 
►under  fairly  economical  conditions. 

Bearing  this  in  mind,  there  have  been  added 
later  on  (as  the  demand  for  the  supply  in- 
creased) two  other  types,  namely,  two  engines 
of  80  horse-power  indicated  each,  and  two  also 
each  of  300  horse-power  indicated. 

Furthermore,  secondary  batteries  (which 
■may  be  looked  upon  as  the  equivalent  of  a 50 
horse-power  type  of  steam-engine),  have  also 
'been  erected. 

With  these  four  types  (representing  dynamos 
having  each  a maximum  rate  of  output  of  200, 
300,  600,  and  of  1,200  amperes  respectively),  it 
will  be  seen  that  most  of  the  very  varying  con- 
ditions of  the  demand  for  an  electric  supply 
•can  be  met  under  fairly  economical  conditions. 

In  order  to  provide  steam  for  the  engines,  it 
was  decided  to  adopt  the  type  known  as  the 
Lancashire  boiler,  which  was  considered  as 
tthe  most  useful  and  the  most  economical, 
where  steam  in  large  quantities  was  regularly 
►required. 

There  were  first  laid  down  three  Lancashire 
mild-steel  boilers,  each  of  7 feet  diameter,  and 
.28  feet  long,  working  up  to  140  lbs.  pressure 
per  square  inch,  and  nominally  of  180  horse- 
power.. These  have  been  working  very  satis- 
factorily for  nearly  three  years. 

A fourth  similar  boiler  is  now  being  added  ; 
and  a Babcock  and  Wilcox,  120  horse-power 
ciominal,  has  recently  been  fixed. 

As  adjuncts  to  the  boilers,  by  previously  in- 
creasing the  temperature  of  the  water  with 
which  they  are  fed,  there  were  added  later  on  a 
Feed-Water  Heater,  in  order  to  utilise  the  heat 
of  the  waste  steam  after  it  had  passed  from 
the  engines,  and  then  a fuel  economiser 
(Green’s),  to  utilise  the  heat  still  remaining  in 
the  smoke  before  it  escaped  to  the  chimney. 

To  the  above  generating  plant  must  be 
added  the  various  electrical  instruments  and 
apparatus  ofmany  kinds  (such  as  switch-boards, 
and  regulating  boards  wich  their  rheostats), 
intended  for  the  regulation,  measurement,  and 
control  of  the  supply  of  electricity  before  it 
was  passed  to  the  town. 

All  these  various  apparatus,  though  each 
individually  partook  of  the  general  character 
implied  by  its  name,  were  specially  adapted 
to  the  circumstances  of  the  locality,  as  well  as 
to  the  magnitude  of  the  currents  to  be  carried. 
One  distinguishing  feature  of  their  arrange- 
ment being  that  all  connected  with  the  +,  or 
outgoing,  mains  were  grouped  along  one  side 
of  the  engine-room,  while  all  those  connected 


with  the  — , or  return,  mains  were  relegated  to 
the  other  side  of  the  room  ; an  arrangement 
which,  in  the  diminution  of  the  chances  of 
accident,  has  much  to  recommend  it. 

Of  course,  the  standard  instruments  for  com- 
paring the  measurements  of  other  instruments, 
as  well  as  those  for  the  testing  of  meters,  and 
many  others,  were  placed  apart  in  the  testing 
room,  as  far  removed  as  was  practicable  from 
the  ever  varying  influence  of  the  different 
masses  of  iron  contained  in  the  engine-room. 

A further  addition  to  the  generating  plant  was 
made  in  the  beginning  of  1891,  in  the  form  of 
a secondary  battery  (Crompton-Howell),  com- 
posed of  a set  of  70  67-plate  cells  (including 
some  reserve  ones  for  testing  meters,  &c.),  each 
of  1,000  ampere-hours  capacity,  and  with  a 
normal  rate  of  discharge  of  200  amperes. 
This  rate  of  discharge  may,  however,  with 
this  type  of  secondary  battery,  be  consider- 
ably exceeded  for  a comparatively  short  period 
without  injury  to  the  cells. 

In  the  working  of  a central  station,  where  a 
very  sudden  call  in  the  demand  may  arise  most 
unexpectedly  (through  a fog  coming  on,  or 
from  some  other  cause),  the  importance  of 
possessing  such  an  elasticity  in  the  maximum 
limit  of  the  rate  of  discharge  is  very  consider- 
able ; and  it  has  here  proved  of  great  value  on 
more  than  one  occasion. 

In  the  selection  of  a type  of  underground 
cable,  including  its  protecting  covering,  which 
shall  comply  with  the  various  requirements  of 
an  underground  main  in  a town,  the  following 
points,  amongst  many,  should  be  borne  in 
mind  (apart  from  its  being  an  efficient  and 
well  protected  conductor  of  electricity) : — 

1.  It  should  be  compact  in  form  and  take  up 
little  room. 

2.  It  should  readily  adapt  itself  to  the  varia- 
tions in  direction  as  well  as  in  level,  which 
are  constantly  demanded  from  it  in  crowded 
thoroughfares  by  obstacles,  such  as  gas  and 
water  mains ; house  services,  cellars,  lamp- 
posts,  &c. 

3.  It  should  be  readily  accessible  through- 
out its  entire  length,  and  not  merely  at  certain 
points,  for  the  connection  of  house  services,  as 
well  as  for  side  streets  and  for  testing  purposes. 

All  of  the  above  points  (and  there  are  many 
other  important  ones)  should  be  of  much 
weight : but  of  them  all,  probably  the  last- 
named  (readiness  of  accessibility  throughout 
the  whole  of  the  cable)  is  of  the  most  prac- 
tical value  in  the  various  street  operations, 
which  are  constantly  occurring  with  a central 
station  supply. 
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After  careful  consideration,  a type  of  under- 
ground armoured  cable  (resembling,  it  was 
afterwards  found,  that  in  use  in  Berlin)  was 
decided  upon.  It  consists  of  a copper  con- 
ductor, surrounded  by  an  insulating  layer, 
generally,  but  not  always  of  a fibrous  nature, 
with  a seamless  lead  casing  drawn  over  it 
by  hydraulic  pressure,  and  with  a layer 
of  well  tarred  jute  or  hemp  round  the  lead. 
Then  comes  the  mechanical  protection  in  the 
form  of  two  wrought  iron  or  steel  ribbons, 
each  about  i£  inches  wide,  and  wound 
spirally  round  the  cable ; the  two  ribbons 
breaking  joint  with  each  other.  Outside  is 
another  layer  of  well  tarred  jute,  braided  and 
finished  off.  The  total  diameter  of  such  a 
cable  would  be  about  3 inches,  even  if  the 
conductor  occupied  one-third  of  that  amount. 

This  cable  is  laid  direct  in  the  ground,  the 
excavation  being  again  filled  in  with  earth. 
After  about  6 inches  in  depth  have  been  filled 
in,  a rough,  ordinary  deal  board  is  laid  down 
over  the  cable,  to  serve  as  a warning,  when 
encountered  by  a pick  or  shovel,  that  an  elec- 
tric main  is  underneath. 

It  will  be  noticed  that  in  this  type  of  cable, 
the  armouring  or  protection  from  external 
injury  is  carried  directly  upon  the  cable,  and 
that  at  any  point  in  its  length  this  armouring 
can  be  cut  and  removed,  in  order  to  make  a 
connection,  without  any  detriment  to  the  ad- 
jacent parts  thereof. 

All  joints,  with  the  above  described  armoured 
cables,  whether  upon  the  main  itself,  or  for  a 
street  branch,  or  for  a house  service,  are  en- 
closed in  a cast-iron  case  (mostly  in  an  upper 
and  lower  half),  which,  after  the  joint  is  made, 
and  the  whole  closed  up,  can  be  filled  in  from 
the  outside,  with  a waterproof  composition,  so 
as  to  make  the  whole  of  the  interior  into  a solid 
mass. 

The  mains  are  laid,  almost  without  excep- 
tion, along  both  sides  of  the  streets  under  the 
pavement,  thus  avoiding  breaking  into  the 
street  itself  (where  the  paving  is  generally 
expensive),  in  order  to  form  the  house  con- 
nections, as  would  have  to  be  done  if  a single 
main  only  had  been  laid. 

Cast-iron  street  boxes  of  various  kinds,  to 
suit  the  several  forms  of  connections,  and 
placed  under  the  pavement,  complete  the 
system  of  distribution,  and  afford  ready  facili- 
ties for  movable  attachments,  whereby  testing 
and  other  operations  are  much  facilitated. 

A site  belonging  to  the  Corporation,  and 
containing  about  1,200  square  yards,  and 
which  is  capable  of  considerable  extension* 


was  selected  for  the  central  station.  Although 
in  the  middle  of  the  town,  it  is  outside  of  the 
compulsory  area,  selected  to  be  first  supplied 
with  electricity. 

On  this  ground  the  necessary  buildings  were- 
erected.  These  were  larger  than  was  at  first 
required,  so  as  to  admit  of  a considerable  in- 
crease in  the  generating  plant  being  placed 
within  them.  But  these  buildings  themselves 
form  only  a part  of  a much  larger  building,, 
which  is  now  in  course  of  construction — so 
rapid  has  been  the  development  of  the  demand 
for  the  supply  of  electricity. 

At  the  time  of  the  commencement  of  the 
supply  to  the  public,  September  20,  1889,. 
the  following  generating  plant  had  been 
installed : — 

Three  Lancashire  steel  boilers,  of  180  horse- 
power each  ; two  Willans  central  valve  steam- 
engines,  each  of  150  horse-power  indicated,. 
II.  type;  one  Marshall  double-acting  steam- 
engine,  also  of  150  horse-power  indicated  -r 
three  Siemens  shunt  wound  dynamos,  each  of 
120  electrical  horse-power  (150  volts  and  6o*> 
amperes),  each  dynamo  being  coupled  to  and 
driven  direct  by  one  of  the  above  engines. 
Also,  electrical  boards  and  other  apparatus 
necessary  for  controlling  and  regulating  the 
supply  to  the  town. 

Since  that  time  there  have  been  added  : — 

In  1890,  one  Willans’  engine  of  300  horse- 
power indicated  III.  type,  driving  a Siemens’ 
dynamo  of  240  electrical  horse-power  (150  volts 
and  1 ,200 amperes) ; and  in  1891 , another  similar 
Willans-Siemens  set,  and  two  sets  each  con- 
sisting of  a Willans’  engine  of  80  horse- 
power indicated  G G type,  driving  a Siemens’ 
dynamo  of  60  electrical  horse-power  (150  volts 
and  300  amperes),  as  well  as  a feed-water 
heater  and  a fuel  economiser. 

Early  in  1891  there  was  erected  the  secondary 
battery  of  70  Crompton-Howell  cells  of  1,000 
ampere-hours  capacity. 

As  regards  the  distributing  system  in  the 
town  : while  at  the  commencement  of  the 
supply  about  nine  miles  of  mains  were  laid  in 
the  streets,  by  the  end  of  1891  the  total  length 
had  increased  to  18  miles. 

I The  motive  power,  as  may  be  seen  from  the 
preceding  statement,  had  about  trebled,  in- 
creasing from  450  indicated  horse-power  to 
1,200  indicated  horse-power ; while  the  maxi- 
mum rate  of  nightly  output,  from  1 ,400  amperes, 
at  the  end  of  1889,  had  increased  to  a rate  of 
3,500  amperes  at  the  end  of  1891. 

While  the  boilers  and  pipework  had  been 
constructed  and  laid  down  by  Messrs.  Holds- 
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v/orth  and  Son,  of  Bradford,  and  had  given 
every  satisfaction,  the  remainder  of  the  work 
(exclusive  of  the  secondary  battery),  but  in- 
cluding the  steam-engines,  as  well  as  the 
entire  of  the  electrical  work,  both  at  the 
station  and  in  the  streets,  had  been  supplied 
by  Messrs.  Siemens  Bros,  and  Co.,  Limited; 
not  merely  of  the  original  works,  but  also  of 
the  very  considerable  extensions  that  followed. 
Proving  thereby,  in  the  continued  confidence 
which  the  Corporation  reposed  in  them,  and  in 
Messrs.  Willans’  engines,  how  thoroughly 
and  how  efficiently  the  entire  of  the  works  had 
been  carried  out. 

The  secondary  battery  was  supplied,  and 
fixed  by  Messrs.  Crompton  and  Co.,  Limited; 
and  it  is  only  fair  to  say,  that  so  far  it  has 
given  every  satisfaction,  and  that  it  has  proved 
itself  a most  valuable  aid  in  the  working  of  the 
supply  of  electricity. 

The  buildings,  inclusive  of  their  foundations, 
which  are  very  heavy,  owing  to  a portion  of 
the  site  being  upon  the  bed  of  a disused 
branch  of  the  Leeds  and  Liverpool  Canal, 
were  built  in  a solid  and  efficient  manner  by 
Mr.  Wm.  Johnson,  of  Bradford;  and  they 
have  proved,  so  far,  well  adapted  to  their 
work. 

Cost  of  Working  during  1890  and  1891. 

The  public  distribution  of  the  supply  of 
electricity  commenced  on  September  20th, 
1889,  since  which  date  it  has  been  carried 
on  uninterruptedly.  But  as  the  working  of  the 
installation  did  not  pass  into  the  hands  of  the 
Corporation  from  those  of  the  contractors, 
Messrs.  Siemens,  until  about  two  months  after, 
it  will  be  convenient  for  the  purposes  of  this 
paper  to  take  the  commencement  of  the 
regular  working  as  from  January  1st,  1890. 

For  the  first  few  months  the  daily  duration 
of  the  supply  was  from  an  hour  before  sunset 
to  11  p.m. ; then,  owing  to  a request  for  an 
extension  of  the  hours  of  supply,  it  com- 
menced at  10  a.m.  and  lasted  till  11  p.m. 

In  February,  1891,  the  secondary  battery 
already  referred  to  having  been  fixed,  the 
supply  was  made  uninterrupted  throughout 
the  24  hours  ; and  it  has  continued  so  ever 
since. 

It  is  well-known  that  the  nature  of  the 
demand  for  the  supply  of  light  (that  is,  as 
to  the  time  when  it  occurs,  and  as  to  the 
duration  of  such  demands)  depends  very 
largely  upon  the  character  of  the  district. 
The  one  here  supplied  may  be  described  as 
a ‘‘shop”  district,  with  a few  moderate- 


sized hotels  in  it,  but  without  any  private 
residences.  Latterly,  however,  these  charac- 
teristics have  been  somewhat  modified,  owing 
to  extensions  which  have  taken  place  into  a 
neighbourhood  where  “warehouses”  largely 
prevail.  This  term  in  the  North  of  England 
is  applied  to  a more  ambitious  building,  both 
in  its  external  appearance  and  the  uses  which 
it  is  put  to,  than  a mere  receptacle  for  goods 
and  articles  not  in  actual  use,  and  does  not 
include  an  office,  nor  possibly  a resident  keeper 
of  the  building. 

A number  of  daily  curves,  some  of  which  are 
shown  in  Figs.  3 to  7 (pp.  636-7),  illustrate  fairly 
the  nature  and  extent  of  the  lighting  duringthat 
portion  of  each  of  the  months  selected,  both 
in  1890,  and  on  the  corresponding  day  of  1891. 
Most  of  these  curves  are  on  a Saturday,  which 
evening  was,  for  some  time,  one  of  the  heaviest 
in  the  week  ; but  now  is  one  of  the  smallest  in 
demand  (owing  to  the  warehouses  above  men- 
tioned not  being  on). 

There  is,  even  now,  a certain  amount  of 
lighting  during  the  day,  due  to  basements  of 
restaurants  and  of  other  buildings  ; this  de- 
mand, of  course,  varies  with  the  nature  of  the 
weather — if  dark,  foggy,  or  otherwise. 

But  there  is  another  source  of  demand  which 
is  beginning  to  arise — that  for  motive  power, 
for  which  a considerable  field  would  appear  to 
exist  in  Bradford.  Where,  dependent  upon,  and 
resulting  from  the  larger  manufactures  of  the 
town,  are  a number  of  much  smaller  indus- 
tries, where  mechanical  power  is  needed,  in 
quantity  ranging  from  small  dimensions  up  to 
that  of  several  horse-power,  a few  of  these 
electric  motors  have  been  fixed ; some  even  up 
to  twenty  horse-power.  They  are  used  for 
hoists,  lathes,  and  various  other  industrial  pur- 
poses. 

Then,  again,  electro-plating,  a trade  hitherto 
unknown  in  the  town,  has  been  started  in  one, 
if  not  more,  establishments.  I need  not  speakof 
the  experiments  which  the  Corporation  are 
trying  with  the  tramways,  for  the  substitution 
of  electricity  for  the  steam-power  at  present  in 
use ; horse-power  being  quite  inadmissible 
(except  on  one  line),  owing  to  the  very  steep 
inclines,  which  are  constantly  occurring.  As 
steep  as  1 in  15  (and  even  more  so,  in  one  or 
two  cases) ; as  well  as  to  the  great  length  of 
the  inclines,  averaging  perhaps  1 in  30  to  40, 
for  over  a mile  or  more,  without  a counter- 
gradient to  relieve  them. 

It  is  evident,  therefore,  that  a very  con- 
siderable demand  will,  before  long,  arise  from 
the  causes  just  enumerated,  and  that  it  will, 
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in  great  part,  be  a day  demand,  and  also  one 
which  will  arise  in  summer,  just  as  well  as  in 
winter. 

What  a material  advantage,  financially,  such 
a demand  will  be  to  the  present  working  of 
the  installation  (successful,  as  it  undoubtedly 
has  been),  a mere  inspection  of  the  lighting 
curves  will  show.  Bearing  in  mind  that  this 
addition  comes  in  to  assist  the  weakest  portion 
of  the  light  curves — the  daytime,  and  in  sum- 
mer too. 

A mere  glance  at  the  daily  curves  for  the 
latter  part  of  1891 , will  show  what  an  impor- 
tant saving  is  effected  each  night  by  the  use 


of  the  battery  ; instead  of  having  to  run  the 
engines  all  night  through,  with  so  small  a load 
as  to  be  wholly  unremunerative. 

With  respect  to  the  working  of  the  installa- 
tion, much  may  be  learnt  from  an  examination 
of  Fig.  1,  which  is  a diagram  showing  the 
total  receipts  and  the  total  expenditure  of 
production,  distribution,  sale,  &c.  These,  the 
running  expenses,  do  not  include  interest  on 
borrowed  capital  and  sinking  fund  for  the 
repayment  of  the  capital,  as  required  by  the 
Local  Government  Board  in  the  case  of  cor- 
porations. 


Fig.  1 


£. 


The  Table  of  the  Profit  and  Loss  account 
for  1890  and  for  1891,  which  gives  in  detail 
the  various  items  referred  to  in  Fig.  1 is  on 
p.  638.  Also  the  Tables  of  the  Capital  Ex- 
penditure, and  of  the  Net  Revenue  account  for 
the  same  period. 

An  inspection  of  the  wages,  coal,  and  water 
consumption  diagram  (Fig.  2),  as  well  as  the 
rate  of  production  per  unit  (excluding  interest 
and  sinking  fund)  will  show  in  what  a small 


ratio  these  items  have  increased  ; in  proportion 
to  the  augmentation,  both  in  the  electrical  out- 
put and  in  the  receipts. 

This  is  due,  partly,  to  the  fact  that  the 
services  of  the  staff  have  been  better  utilised, 
latterly,  than  was  possible  at  the  commence- 
I ment.  To  this  result  the  use  of  the  secondary 
battery  has  contributed  largely  ; by  allowing 
the  services  of  the  staff  to  be  confined  to  twelve 
hours,  on  an  average,  mostly  during  the  day 
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Profit  and  Loss  Account — 1890  and  1891. 


Expenditure. 

June  30,  1890. 

Six  Month; 
Dec.  31,  1890.  I 

S ENDING 
June  30,  1 

891.  I 

Dec.  31,  1891. 

£ s. 

d. 

£ s.  d. 

£ s. 

d. 

£ s. 

d. 

Salarv  and  wages  

367  16 

8 

410  17  10 

418  14 

3 

506  19 

0 

Coal 

246  17 

11 

247  0 6 

292  18 

6 

34i  15 

O 

Water 

33  16 

4 

34  0 0 

34  i5 

6 

36  19 

O 

Repairs  and  miscellaneous  

100  ir 

5 

204  13  3 

266  8 

9 

431  10 

0 

Rent  of  land  

83 18 

2 

83  18  1 

83  18 

1 

83  18 

I 

Rates  and  taxes 

46  0 

0 

104  6 6 

67  1 

8 

69  11 

6 

Bank  interest  and  commissions  

19  1 

4 

89  14  9 

95  9 

7 

120  7 

5 

Total  expenses 

898  1 

10 

1,174  10  11 

1,261  s 

4 

i,59i  0 

0 

Cost  per  unit  sold  

5'5I(h 

4*iod. 

3-56d. 

2-47d. 

Total  receipts  

858  14 

10 

L552  9 9 

2,093  13 

6 

3,592  1 

0 

Units  sold 

39,113 

68,794 

85,103 

154,258 

Capital  Expenditure  Account. 


0 Dec.  31 

1889. 

£ 

s. 

2 

d. 

4 

, June  30 

1890. 

19 

11 

, Dec.  31  

...  27,668 

9 

0 

, June  30 

1S91. 

7 

11 

, Dec.  31 

19 

10 

Nett  Revenue  Account. 


1889. 

£ 

s. 

d. 

Dec.  31,  debit  

1,079 

8 

5 

1890. 

June  30,  to  loss  on  half-year  . . 

732 

6 

11 

Dec.  31  do.  do. 

315 

6 

0 

1891. 

June  30  do.  do. 

30 

5 

4 

2,157 

6 

8 

Dec.  31.  By  profit  on  half-year. 

971 

4 

10 

£1,186 

1 

10 

hours,  instead  of  being  scattered  over  the 
entire  twenty-four  (as  would  be  the  case  with 
an  “alternating”  current  station). 

Again,  as  regards  coal  and  water.  Both  of 
these  items,  the  former  more  especially,  have 
been  much  reduced  of  late  by  the  use  of  the 
Feed-Water  heater,  and  of  the  Fuel  Econo- 
miser ; these  taking  advantage  of  the  heat  (which 
would  otherwise  have  been  thrown  away)  con- 
tained in  the  waste  steam,  and  in  the  smoke, 
after  it  has  passed  away  from  the  boilers. 

The  economical  value  of  each  of  these 
apparatus  may  be  estimated  from  the  following 
facts  : — The  average  temperature  of  the  feed- 
water  to  the  boiler  was  when  taken  from  the 
town  supply,  550  Fahr.  ; this  after  passing 


through  the  feed-water  heater  was  raised  to 
1800  ; and  this  again  when  passed  through 
the  fuel  economiser,  was  raised  to  280°  before 
it  entered  the  boilers. 

By  the  word  “ coal  ” it  must  not  be  supposed 
that  anything  approaching  to  “picked  steam- 
coal”  is  meant.  The  best  of  the  coal  used  at 
Bradford  would  be  well  described  by  the  word 
“ nuts  ; ” and  to  this  is  added,  at  the  boiler,  a 
very  large  proportion  of  “ slack,”  or  coal-dust 
of  a poor  description,  and  also  of  coke,  of  late. 
The  best  coal  above  used,  the  “ nuts,”  costing 
from  8s.  to  10s.  per  ton,  according  to  the 
market  value  ; while  the  “ slack  ” costs  about 
half  that  price. 

It  will  be  readily  seen  that  engine  trials. 
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intended  to  show  a consumption  of  one  and  a 
half  pounds  of  coal  per  indicated  horse-power 
per  hour,  are  not  made  with  the  above  sort  of 
stuff. 

It  should  also  be  borne  in  mind  that  the 
figures  given  in  the  table  are  those  of  the 
“ gross”  coal  bills,  which  include  all  the  fuel 
required  to  keep  the  fires  “banked”  (during 
twelve  out  of  the  twenty-four  hours),  as  well  as 
all  waste,  and  also  engine  trials,  &c. 

While  on  the  question  of  coal,  it  may  be 
urged  that  Bradford,  and  many  other  places  in 
the  vicinity  of  coal-fields,  are  in  a better  posi- 
tion than  other  towns  which  are  situated  farther 
away  from  those  fields. 

It  may  be  of  some  interest  to  consider,  what 
effect  this  difference  in  the  cost  of  coal  has 
upon  the  expenses,  and  consequently  upon  the 
selling  price  of  the  electrical  energy,  at  each 
of  such  installations.  For  it  may  be  assumed 
that  the  other  matters,  such  as  wages,  water, 
oil,  &c.,  remain  pretty  nearly  the  same  in  all 
large  towns. 

The  author  has  had  brought  under  his  notice 
several  places  where  these  differences  occur ; 
in  some  cases  engine  coal  costing  about  25s. 
per  ton,  or  about  three  times  what  it  does  in 
Bradford.  After  a careful  consideration  of 
such  cases,  the  extra  cost  in  the  supply  of  coal 
would  appear  to  be  met,  generally,  by  the 
increase  of  one  penny  per  unit  in  the  selling 
price. 

This  rough  estimate  is,  moreover,  borne  out 
in  the  case  of  gas  (the  manufacture  of  which 
is  affected  in  almost  precisely  the  same  way). 
It  will  be  found  that  the  price  of  gas  per 
thousand  cube  feet,  under  similar  circum- 
stances, is  increased  by  from  iod.  to  is.,  or  a 
little  over;  and,  taking  roughly  the  illuminating 
power  for  domestic  purposes  of  the  electric  unit 
as  that  of  one  hundred  cubic  feet  of  gas,  this 
increase  would  correspond  to  the  above  rate. 

In  respect  of  water,  however,  the  town  of 
Bradford  has  a distinct  advantage  over  many 
other  places. 

The  Corporation  supply  (which  alone  is  used 
at  these  works)  is  drawn  from  catchment 
mountain-basins,  situate  on  a millstone-grit 
formation.  It  is  of  a peaty  character,  with  a 
hardness  of  from  two  to  four  degrees,  and  it 
is  admirably  suited  for  use  in  boilers.  It  does 
not,  of  course,  need  the  use  of  a “ Water- 
softener,”  or  of  any  other  expedient,  chemical 
or  mechanical,  to  get  rid  of  the  excessive 
degree  of  hardness,  or  of  other  of  the  im- 
purities which  prove  so  detrimental  to  the  well- 
being, as  well  as  to  the  duration  of  boilers. 


In  conclusion,  I have  to  request  the  Mem- 
bers of  the  Society  of  Arts  (a  Society  which 
so  faithfully  and  so  thoroughly  carries  out  its 
title  as  “The  Society  for  the  encouragement 
of  arts,  manufactures,  and  commerce  ”)  to  join 
me  in  thanking 

First,  the  Corporation  of  Bradford,  not 
merely  for  their  disinterested  action  in  being 
the  first  to  take  up.  and  solve  satisfactorily 
the  question  of  the  public  supply  of  electricity 
by  the  local  authority,  but  also  for  the  way  in 
which  they  have  unstintingly  and  without 
reserve  placed  the  results  of  their  experience 
at  the  disposal  of  other  Municipal  Authorities, 
who  may  be  desirous  of  carrying  out,  to  the  best 
of  their  ability,  and  for  the  benefit  of  their 
respective  ratepayers,  their  duties,  as  regards 
a public  supply  of  electricity. 

Next,  amongst  the  various  members  and 
officials  of  the  Corporation,  I must  particularly 
refer  to  the  Chairman  of  the  Gas  and  Elec- 
tricity Committee,  Alderman  Priestman,  J.P., 
and  to  the  worthy  and  much-respected  Town 
Clerk,  Mr.  W.  T.  McGowen.  Since  it  is  not 
too  much  to  say  that,  had  it  not  been  for  the 
foresight  and  business  qualities  of  those  two 
gentlemen,  coupled  with  their  firmness  and 
tact,  in  dealing  with  the  many  difficulties 
which,  naturally,  beset  a young  and  novel 
undertaking  of  this  kind,  it  is  extremely  doubt- 
ful whether  there  would  have  been  any  public 
supply  of  electricity  in  Bradford  at  all,  even  at 
the  present  time.  To  myself,  personally,  their 
kindly  support  and  assistance,  ever  readily 
placed  at  my  disposal,  has  been  evinced 
on  so  many  occasions,  that  I am  unable, 
adequately,  to  do  anything  more  than  simply 
thank  them. 

I must  also  advert  to  Mr.  S.  W.  Baynes,  the 
present  resident  manager  of  the  installation, 
and  to  the  ready  co-operation  which  he  has 
always  afforded  me,  not  merely  in  his  present 
position,  but  also  previously,  while  acting  as 
clerk  of  the  works  during  the  construction  of 
the  works  described  in  the  paper.  To  his 
indefatigable  energy,  and  good  management 
in  the  working  of  the  installation,  is  due,  very 
largely,  the  commercial  success  which  has 
attended  it. 

My  thanks  are  also  due  to  the  several  con- 
tractors who  have  been  connected  with  me  in 
carrying  out  the  works.  But,  as  by  far  the 
largest  part  of  those  works,  as  well  as  the 
heaviest  responsibility,  fell  to  Messrs.  Siemens 
Bros.  & Co.,  so  must  I also  mention  Mr.  A. 
Siemens,  of  that  firm,  and  his  hearty  co- 
operation and  assistance  ever  afforded  when- 
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ever  any  peculiar  or  novel  question  presented 
itself  for  solution. 

To  my  various  brother  officials  of  the  Corpo- 
ration of  Bradford,  as  well  as  to  others  outside 
thereof,  I would  give  my  best  thanks  for  the 
kindness  and  courtesy  which  I have  received 
at  their  hands. 


DISCUSSION. 

The  Chairman  said  there  was  one  omission  in 
the  paper  which  he  wished  Mr.  Shoolbred  would 
supply,  viz  : — the  number  of  lamps  fixed. 

Mr.  Schoolbred  said  he  always  objected  to  put 
the  information  in  that  form,  which  he  considered 
most  delusive.  The  number  of  lamps  fixed  did  not 
tell  you  the  number  burned,  any  more  than  the 
number  of  gas-burners  told  how  much  gas  was  con- 
sumed; 3,500  amperes  was  the  maximum  output, 
and  if  16-candle  lamps  were  used  there  would  be 
probably  about  7,200  burning  at  one  time.  How 
many  were  fixed  he  could  not  say  — perhaps 
double  that  number,  but  the  Corporation  had  no 
power  to  enter  the  houses  and  see  what  the  fittings 
were.  The  lamps  were  of  all  kinds  from  8 -candles 
upwards,  and  there  were  some  arc  lamps.  Possibly 
Mr.  Baynes  might  have  some  data  on  the  subject. 

Mr.  Baynes  said  there  were  at  present  19,000 
lamps  on  the  circuit,  all  reckoned  as  8-candle-power 
lamps ; and  the  arc  lamps  were  counted  in  the  same 
way. 

Mr.  R.  E.  Crompton  said  he  was  much  pleased  to 
find  that  what  he  had  so  long  strenuously  advocated — 
the  use  of  accumulators,  coupled  in  parallel  with  a 
number  of  steam  dynamos  of  various  styles — had 
proved  so  successful  in  this  case,  and  that  in  such  a 
crucial  test  as  that  shown  in  the  last  diagram, 
where  the  largest  engine  was  suddenly  thrown  out  of 
use,  the  accumulators  had  prevented  a breakdown. 
Several  similar  instances  had  occurred  in  London, 
one  in  particular  where  the  safety-valves  of  the  boiler 
lifted,  and  the  boiler  was  rendered  useless  for  a con- 
siderable time.  In  that  case  there  was  a much  greater 
drop  in  the  E.M.F.  than  was  shown  in  the  diagram, 
but  still  the  supply  was  maintained.  In  several  large 
stations  where  accumulators  were  used  there  had  been 
no  interruption  of  the  supply  for  several  years.  He 
was  also  glad  to  have  Mr.  Shoolbred’ s testimony  to 
the  fact  that  this  method  was  not  excessively  costly, 
but  on  the  contrary,  economical.  The  diagrams 
showed  very  clearly  what  a fluctuating  load  was 
thrown  on  the  engine,  and  what  a different  task  the 
electric  lighting  engineer  had  to  perform  to  that  of 
driving  ordinary  machinery  in  a factory,  or  in  a steam- 
ship. They  were  often  told  that  accumulators  were  not 
economical,  and  it  was  only  since  he  read  a paper  last 
year  at  tfie  Institution  of  Engneers  that  people  began 
to  recognise  the  conditions  under  which  they  worked, 
and  how  widely  they  differed  from  those  to  which 


they  had  been  compared.  Though  many  engineers  to 
privatecompanies  had  volunteered  similar  information 
their  testimony  was  often  looked  on  with  suspicion* 
but  this  was  so  entirely  impartial  and  unbiassed  that 
it  would  be  of  great  use  in  combatting  the  absurd 
pretentions  sometimes  brought  forward  by  the  advo- 
cates of  special  systems.  Mr.  Shoolbred  would  add 
greatly  to  the  value  of  his  paper  if  he  could  give  more 
detailed  information  as  to  the  comparative  efficiency 
of  his  boilers.  In  London,  on  account  of  the  re- 
stricted space,  they  generally  used  other  systems,  and 
were  often  told  that  economy  could  be  effected  by  the 
use  of  Lancashire  boilers,  and  he  should  be  glad  to- 
know,  therefore,  what  the  evaporative  power  actually 
was  per  heat  unit.  He  did  not  think  Mr.  Shoolbred 
had  done  much  better  with  his  boilers  than  they  did 
in  London,  allowing  for  the  difference  in  the  cost  of 
fuel. 

Mr.  Alexander  Siemens,  after  thanking  Mr. 
Shoolbred  for  the  kind  way  in  which  he  had  spoken 
of  his  firm,  said  he  could  not  agree  with  him  as  to 
the  use  of  accumulators.  The  diagram  showed  that 
when  a sudden  stoppage  occurred  the  battery-power 
was  of  great  use,  which  he  did  not  deny,  but  he 
thought  batteries  would  only  be  useful  in  what  might 
be  called  toy  stations.  If  the  demand  required  the.- 
addition  of  a battery  giving  500  amperes,  it  only 
showed  that  the  station  was  not  big  enough.  If  the 
same  sort  of  thing  occurred  in  a full-sized  station,  there 
would  be  a larger  number  of  dynamos,  and  when  one- 
failed  the  others  would  take  up  the  work,  without 
causing  even  the  trifling  drop  in  the  potential  as- 
had  taken  place  there.  He  was  very  glad  to 
see  this  success  of  a station  worked  by  a local 
authority,  because  he  thought  gas,  water,  electric, 
light  and  such  things  could  be  best  supplied  to- 
the  consumers  by  public  authorities,  so  that  any 
profit  derived  should  go  to  the  whole  community.  The 
diagram  showed  how  quickly  such  an  undertaking 
might  be  rendered  profitable.  The  shape  of  the 
curves  was  startling  enough,  but  it  simply  showed’ 
that,  so  far,  there  had  been  merely  a lighting  business, 
done ; the  curve  would  flatten  out  when  motors 
came  more  into  use.  There  was  another  mode  of 
overcoming  the  difficulty  of  a varying  load,  but,  as  it 
was  about  to  be  patented,  he  would  say  nothing  about* 
it,  except  that  he  thought  it  would  astonish  the  accu- 
mulator people. 

Mr.  "Willans  congratulated  Mr.  Shoolbred  and 
the  Corporation  of  Bradford  on  the  steady  progress 
made  since  the  commencement.  It  was  very  satis- 
factory to  him  to  find  that  the  first  corporation  to 
take  up  the  subject  had  recognised  the  importance 
of  adopting  direct  driving,  especially  as  it  was  a 
town  where  all  the  machinery  was  driven  by  belts  or 
ropes  from  large  engines  revolving  slowly.  Mill- 
owners  and  people  accustomed  to  machinery  hardly 
understood  the  conditions  which  obtained  in  a cen- 
tral electric  light  station,  Last  week  he  had  occasion 
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to  start  a cotton  mill  engine  of  about  659b. p.,  and  it 
was  really  child’s  play  to  what  an  electric  light 
engineer  had  to  do,  it  was  so  simple  in  comparison. 
If  this  station  had  been  fitted  upon  the  mill  plan, 
they  would  have  put  up  a 500  or  6ooli.p.  engine, 
and  if  anything  had  happened  to  it  all  the  lights 
would  have  gone  out,  unless  accumulators  were 
employed,  and  even  they  could  not  have  carried  on 
the  whole  thing ; and  the  engine  for  a great  part 
of  its  time  would  have  been  doing  hardly 
anything  in  proportion  to  the  coal  it  con- 
sumed. It  was  only  by  dividing  the  total 
power  required  into  units  of  reasonable  size,  that 
economy  could  be  effected.  Even  then  the  time 
during  which  the  engines  were  at  wrork  was  so  short, 
that  they  could  never  hope  to  compete  in  economy 
with  engines  driving  steamships  or  factory  machinery. 

Mr.  Bailey  regretted  the  absence  of  any  informa- 
tion as  to  the  number  of  lamps  connected,  or  the 
average  time  they  burned  during  the  year ; and  in 
order  to  give  that,  it  would  be  necessary  to  analyse 
the  use  of  each  lamp.  Nothing  would  be  more  useful 
than  to  know  what  was  the  most  remunerative  class 
of  customer.  It  was  clear  from  the  diagram  that  if 
3,200  amperes  went  out  on  a certain  day  that  would 
represent  about  9,600  8 candle  power  lamps,  and 
therefore  if  there  were  9,000  lamps  connected,  the 
lamp  factor  was  about  50  per  cent.  If  that  were  so 
he  congratulated  the  Corporation  of  Bradford  on  a 
result  which  was  rarely  attained,  the  average  in  Lon- 
don for  house  and  shop  lighting  being  33  per  cent. 
This  point  had  several  bearings,  it  might  bring  down 
the  revenue  per  lamp,  but  on  the  other  hand, 
it  introduced  a term  which  might  be  rather  danger- 
ous on  very  dark  or  foggy  days  when  a greater 
proportion  of  lamps  might  be  on.  The  whole 
object  of  keeping  a strict  record  of  lamp  con- 
nections was  to  look  out  for  that  danger  signal, 
and  not  go  beyond  the  point  where  it  was  safe  to 
connect  more  lamps  without  increasing  the  plant. 
It  would  always  be  very  useful  if  a map  of  the  dis- 
trict could  be  added  to  the  paper.  It  was  desirable 
that  a corporation  undertaking  the  supply  of  elec- 
tricity should  treat  all  ratepayers  on  the  same  foot- 
ing. It  was  clear  the  whole  town  could  not  be 
supplied  from  this  station,  and  therefore  he  should 
like  to  know,  not  only  the  number  of  lamps  connected 
per  yard  run,  but  what  area  was  left  unsupplied  by 
the  existing  plant,  and  if  it  would  be  possible,  by 
increasing  the  present  plant,  as  arranged,  to  supply 
the  whole  of  those  who  might  be  expected  to  require 
the  electric  light. 

Mr.  Reckenzaun  asked  for  details  as  to  the  cost 
of  installation,  engines,  boilers,  dynamos,  &c. 

Mr.  Baynes  was  happy  to  be  able  to  endorse  all 
that  Mr.  Shoolbred  had  said  concerning  the  Town 
C L rk  and  Chairman.  In  response  to  Mr.  Crompton’s 
inquiries,  he  might  say  that  Mr.  Shoolbred  had 
rather  over  than  underestimated  the  cost  of  coal ; the 


average  cost  being  rather  over  6s.,  including  a larg 
amount  of  slack.  The  water  evaporated  was  6*684  lbs. 
per  lb.  of  coal  at  a working  pressure  of  140  lbs.,  or 
reduced  for  feed  water  at  21 2°  F.,  and  evaporation 
at  atmosphere  pressure,  7*59.  The  coal  was  of  very 
low  calorific  value,  but,  at  the  price  paid,  was  prob- 
ably cheaper  than  Welsh  coal.  The  lamp  hours  could 
be  arrived  at  from  the  following  figures  : 20  units 
were  consumed  per  annum  for  a 35  Watt  lamp, 
and  the  apparent  revenue  was  9s.  7d.,  taking 

the  average  cost  of  electricity  at  5^d.  per  unit. 
The  total  leakage  between  the  mains  was  *02 
amp&reszr500  ohms  insulation  resistance,  including 
mains,  switch  boards,  dynamos,  and  a large  number 
of  the  lamps  on  the  circuit. 

Mr.  McGowen  (Town  Clerk  of  Bradford)  said 
he  did  not  pretend  to  any  intimate  acquaintance 
with  the  scientific  side  of  the  question,  but  he 
thought  it  was  a bold  venture  on  the  part  of 
the  Corporation  to  go  into  the  matter  in  the 
way  they  did.  They  had  every  confidence  in  the 
skill  and  ability  of  Mr.  Shoolbred,  but  still  it  wras 
thought  necessary  on  all  the  most  important  point  s 
to  obtain  the  advice  of  the  highest  authorities,  and 
though  there  were  some  differences  of  opinion,  in  the 
end,  he  believed,  even  those  who  held  the  strongest 
views  in  opposition  to  the  methods  proposed  and  carried 
out  had  been  convinced  that  they  were  the  right  ones. 
It  was  very  satisfactory  to  him  to  find  such  a general 
consensus  of  opinion,  by  gentlemen  competent  to 
speak,  in  favour  of  the  means  adopted  for  carrying 
out  this  work.  One  point  which  led  to  considerable 
controversy  was  the  size  and  character  of  the  engines 
to  be  employed— whether  they  should  have  one  or 
two  of  enormous  power,  or  a larger  number  of  mode- 
rate size,  which  could  be  used  as  occasion  required  ; 
and  it  would  be  very  gratifying  to  the  Corporation  to 
learn  that  the  course  adopted  had  been  approved. 

Sir  Thomas  Bazley,  Bart.,  asked  if  the  accumu- 
lators stood  their  work  well,  or  required  much  repair. 

Mr.  Garcke  said  the  accounts  of  local  authorities 
were  sometimes  looked  on  with  suspicion  because  it 
was  supposed  that  any  particular  department  might 
be  favoured  to  some  extent  at  the  expense  of  another 
if  so  desired,  and  with  a view  to  disarming  that  kind 
of  criticism  it  would  be  well  if  further  details  could 
be  given  of  the  profit  and  loss  account.  The  only 
item  of  standing  charges  was  wages  and  salaries 
£ 506  for  the  half-year,  which  w*as  a very  low  figure  ; 
he  did  not  see  any  items  for  rent  of  offices,  clerks, 
insurance,  collection,  bad  debts,  or  any  other  items 
of  that  description.  The  total  came  out  very  low, 
and  if  there  w*ere  any  other  matters  which  ought  to 
be  charged  they  w'ould  not  prejudicially  affect  the 
result.  The  chief  lesson  to  be  learned  from 
the  paper  was  that  local  authorities  could  establish 
and  work  these  stations  very  economically*,  arid  to  the 
advantage  of  everybody.  This  point  had  already  been 
mentioned,  but  deserved  emphasizing,  especially  as 
the  cost  per  lamp  w*as  very  low,  and  compared 
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favourably  with  central  stations  established  by  private 
companies.  The  cost  of  coal  was  low  for  the  special 
reasons  referred  to,  but  all  the  other  expenses  also 
were  very  low.  If  Mr.  Shoolbred  could  conveniently 
tell  them  the  total  number  of  units  generated  it  would 
afford,  in  comparison  with  the  units  sold,  a very  clear 
view  of  the  efficiency  of  the  system. 

Mr.  Albright  asked  if  the  2*4;d.  per  unit 
included  the  cost  of  distribution  as  well  as  the 
engineering  expenses,  and  if  the  depreciation  of  the 
mains  was  included  in  “repairs  and  miscellaneous.” 
That  had  an  important  bearing  on  the  question 
raised  by  Mr.  Bailey  as  to  the  size  and  nature  of  the 
district.  He  feared  some  people  would  take  up 
these  figures,  and  jump  to  the  conclusion  that  the 
difference  between  the  2.47d.  and  the  price  at  which 
it  was  supplied  was  all  clear  profit.  Mr.  Baynes  said 
the  average  earning  per  lamp  was  9s.  7d.,  and  the 
total  number  of  lamps  fixed  19,000 ; but  if  the  total 
revenue  were  divided  by  9s.  7d.,  it  gave  about  7,000 
lamps  fixed.  Of  course,  the  number  of  lamps  might 
have  been  doubled  or  more  since  that  account  was 
prepared. 

Mr.  Baynes  said  that  was  the  explanation.  There 
were  19,000  lamps  now,  reckoning  the  present  appli- 
cations for  lights,  &c.,  but  at  the  date  when  the 
balance-sheet  was  made  out  they  were  much  fewer. 

Mr.  Oliver  Williams  asked  for  further  informa- 
tion as  to  the  probable  deterioration  of  the  plant  and 
the  mains,  and  particularly  in  the  batteries. 

Mr.  Shoolbred,  in  reply,  said  it  was  very  difficult 
to  give  exact  details  as  to  the  evaporative  power 
of  boilers,  when  they  were  once  started  in  regular 
work.  Several  trials  were  made  in  early  days  as  to 
the  quantity  of  coal  consumed  and  water  evaporated, 
but  when  once  the  station  was  fairly  in  work,  it  was 
almost  impossible  to  go  on  with  such  inquiries.  He 
thought  it  very  doubtful  whether  the  Babcock  and 
Wilcox  boiler,  taking  it  all  round,  came  up  to  the 
Lancashire,  though,  in  certain  circumstances  where 
steam  was  suddenly  required,  it  might  be  more  con- 
venient. With  reference  to  the  remarks  of  Mr.  Bailey 
and  others  about  lamps,  he  would  point  out  that 
there  was  a material  difference  between  the  position 
of  a corporation  and  that  of  a company ; a corpo- 
ration had  nothing  to  do  with  the  lamps  inside 
the  houses,  and  did  not  know  what  they  cost  or  how 
long  they  lasted  ; whereas  companies  frequently 
derived  a considerable  income  from  lamps  and 
fittings.  The  number  of  lamps  was  a delusive 
mode  of  gauging  the  output  of  a station,  which 
should  be  reckoned  in  amperes,  at  a certain  pressure. 
With  regard  to  the  invidious  distinction  involved 
in  selecting  a certain  portion  of  the  town,  some 
complaints  were  made  about  it  in  early  days,  but  the 
ratepayers’  fears  and  jealousies  were  allayed  when  it 
was  found  that  the  compulsory  area  was  selected  by 
the  Board  of  Trade  in  the  first  instance,  and  the 


question  of  extension  was  entirely  in  the  hands  of 
the  ratepayers  themselves.  When  a sufficient  number 
came  forward  and  asked  for  a supply  to  guarantee  a 
certain  revenue,  the  corporation  could  make  the  ex- 
tension by  a resolution  of  their  own  body.  They  had 
to  begin  somewhere,  and  in  order  to  do  it  at  all 
under  commercial  conditions,  a small  number  of 
streets  were  selected  by  the  Board  of  Trade,  so  as  to 
relieve  the  local  authority  of  the  onus  of  such  selec- 
tion. He  had  no  hesitation  in  sajdng  that  this  system 
of  low  pressure  selected  could  be  carried  out,  not 
only  throughout  the  town  of  Bradford,  which  was, 
roughly  speaking,  an  oval  about  five  miles  by  three 
miles  in  extent.  But  it  might  be  readily  extended  to 
other  districts  in  the  vicinity.  For,  he  thought,  the 
Corporation  intended  supplying  neighbouring  dis- 
tricts, though  outside  the  borough,  with  electricity 
in  the  same  way  as  they  did  with  water.  Of 
course  there  would  have  to  be  proper  inter- 
mediary stations,  which  would  be  gradually  in- 
creased. There  would  be  no  necessity  for  in- 
troducing what  was  termed  high  pressure.  In 
some  of  the  feeding  mains  it  might  be  necessary  to 
go  beyond  the  300  volts,  which  was  the  nominal  limit 
of  low  pressure,  but  not  to  anything  like  2,000  volts, 
which  was  ordinarily  used  with  the  alternating  cur- 
rent system.  The  question  Mr.  Reckenzaun  asked 
was,  to  a certain  extent,  answered  in  the  paper,  and 
he  could  not,  from  memory,  give  the  full  details. 
The  total  cost  of  the  first  installation  was  ^18,456, 
which  included  engines  of  450  horse- power  and 
dynamos  and  street  distributing  service,  to  cor- 
respond ; but  at  that  time  there  were  no 
batteries;  They  cost,  when  finished,  with  their 
connections,  about  ^2,000 ; and  it  was  about  the 
best  investment  that  had  been  made,  the  saving 
thereby  effected  being  very  great.  With  regard 
to  their  working  and  maintenance,  it  was  very 
satisfactory  so  far ; he  heard  very  little  ot  buckled 
plates  or  sulphating ; but  that  was  no  doubt  largely 
due  to  careful  management.  It  could  be  seen  by 
the  diagrams  that  they  were  charged  gradually  and 
regularly,  and  discharged  in  the  same  way ; and  that 
really  conduced  to  keeping  them  clean  and  in  good 
order ; the  cost  of  maintenance  was,  in  fact,  a mere 
trifle.  The  figures  given  in  the  Table  included  pro- 
duction, distribution,  cost  of  sale,  See  ; there  were 
no  clerks  or  collectors  to  charge  for  as  extra. 
Possibly  a few  items  might  come  in  under 
the  head  of  “ miscellaneous  ; ” but  every  thing 
connected  with  the  business  was  included  in  the 
Table.  Later  on,  a larger  staff  might  be  required 
for  collection,  but  that  would  be  similarly  included. 
A careful  distinction  was  made  between  expenditure 
on  capital  account — such  as  laying  down  new  mains 
— and  what  was  fairly  charged  to  revenue.  But  he 
should  point  out,  as  was  distinctly  stated  in  the  paper 
that  these  running  expenses  did  not  include  interes 
on  capital,  or  sinking  fund  for  its  redemption,  which 
formed  a large  proportion  of  the  expenses  which  a 
corporation  was  bound  to  meet  ; and,  of  course,  the 
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proportion  of  these  expenses  was  to  be  added  to  the 
cost  of  the  2 47d.  per  unit  (the  cost  of  production  in 
the  latter  part  of  1891),  as  named  in  the  Table.  He 
was  glad  to  find  that  the  mode  of  dealing  with  the 
question  of  the  engines  to  be  employed  had  met  with 
approval.  It  was  of  course  desirable  that  these 
engines  should  be  worked,  as  far  as  possible,  under 
the  most  favourable  conditions,  which  meant  under 
as  near  a full  load  as  possible ; and  that  could  only 
be  attained  by  having  several  sizes  of  steam-engines, 
which  should  correspond  somewhat  to  the  variation  in 
the  daily  demands  of  the  different  seasons  of  the  year. 

The  Chairman,  in  proposing  a vote  of  thanks  to 
Mr.  Shoolbred,  said  he  felt  very  strongly  that  the 
Coporation  who  failed  to  introduce  the  electric  light 
to  their  ratepayers  were  neglecting  a very  serious 
duty.  Not  only  on  economical  but  on  sanitary 
grounds  they  ought  to  take  up  the  matter,  and  this 
paper  showed  very  forcibly  that  financial  success 
would  attend  the  operation.  Bradford  was  the  first 
Corporation  which  had  had  the  temerity  to  attack 
this  question,  and  they  were  all  delighted  to  find  that 
their  courage  had  met  with  its  reward.  He  had 
been  surprised  at  the  hesitation  shown  by  Mr. 
Shoolbred  in  answering  the  question  he  put  as 
to  the  number  of  lamps,  which  was  the  very 
pith  of  the  whole  question.  In  regulating  do- 
mestic expenditure  or  establishing  a business  you 
required  to  know  how  many  mouths  you  had  to  feed 
or  what  demand  you  had  to  meet,  and  if  you  wanted 
to  supply  electricity  you  wanted  to  know  how  many 
lamps  you  would  have  to  supply  with  current. 
When  you  knew  how  many  lamps  were  to  be  fixed 
aff  the  rest  followed  as  matter  of  course.  Experi- 
ence showed  that  only  a certain  percentage  of 
those  fixed  required  to  be  supplied  with  current 
at  the  same  time,  and  when  you  knew  the 
current  you  knew  the  power  required,  and  from  this 
could  calculate  the  engines,  dynamos,  and  plant 
necessary  at  the  central  station.  Another  reason 
for  asking  the  question  was  because  he  wanted  to 
have  some  conception  how  far  electricity  was  inter- 
fering with  gas  in  Bradford.  He  was  interested  in 
this  as  a gas  shareholder,  but  up  to  the  present 
moment  he  had  never  felt  any  anxiety  about  his 
gas  property.  Electricity  was  not  interfering  with 
gas  in  any  way,  and  he  did  not  think  it  was 
likely  to  do  so.  The  users  of  gas  wanted  to 
know  what  was  the  comparative  cost  of  electric  light. 
The  average  price  of  gas  in  England  was  about  3s. 
per  thousand  feet,  and  the  average  cost  of  a gas 
lamp  was  9s.  per  annum.  If  at  Bradford  the  average 
price  paid  per  electric  lamp  was  9s.  7d.  it  showed 
there  was  not  much  difference  between  the  cost  of 
electricity  and  gas,  and  they  could  tell  people  with 
confidence  that  the  cost  would  not  be  much  more. 
But  when  a man  introduced  electric  lighting  he 
generally  had  gas  fixtures,  pipes  and  so  forth, 
and  he  began  to  think  how  he  could  make 
use  of  them  and  apply  the  gas  to  other  pur- 
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poses,  and  so  he  applied  it  to  heating,  cooking, 
and  power.  Wherever  electric  lighting  was  intro- 
duced it  not  only  did  not  diminish  the  supply  of  gas, 
but  increased  it.  He  must  also  enter  his  protest 
against  the  question  of  the  relative  advantages  of 
continuous  and  alternatingcurrent  being  disposed  of  so 
summarily  as  was  done  in  this  paper,  and  the  same  with 
regard  to  high  pressure  and  low  pressure.  Engineers 
were  called  upon  to  apply  this  great  force  of  nature, 
and  to  do  it  in  such  a way  as  to  incur  the  least  pos- 
sible expenditure  both  of  capital  and  revenue.  When 
an  engineer  went  to  a particular  district  he  had  to 
take  everything  into  consideration,  and  if  he  found 
he  could  more  cheaply  apply  continuous  currents  he 
would  do  so,  but  if  he  found  the  alternating  cur- 
rent was  more  advantageous  he  would  use  that. 
He  was  using  much  more  the  continuous  current  than 
the  alternating  on  account  of  the  special  circumstances. 
There  were  two  central  stations  in  London  connected 
with  the  Post-office,  each  as  large  as  that  of  Brad- 
ford, one  in  the  City,  supplying  sufficient  current  for 
10,000  lamps,  the  other,  nearly  completed,  and  of  the 
same  size,  at  Mount-pleasant.  In  each  of  those  locali- 
ties they  had  to  supply  a small  compact  district  ; but 
when  they  went  to  large  scattered  districts  like  Man- 
chester, Bristol  or  Liverpool,  he  could  not  conceive 
any  one  introducing  anything  else  but  a good,  well 
worked  out  high  pressure  system.  Mr.  Shoolbred  had 
said  that  the  alternating  current  could  not  be  utilised 
for  supplying  motive-power,  or  for  electrical  depo- 
sition or  storage ; but  though  this  might  have  been 
true  once  it  was  not  true  now.  The  great  lesson 
they  learned  at  the  Frankfort  Exhibition  was  that 
alternating  currents  were  more  economical  for  motive- 
power  than  continuous,  and  you  could  charge 
batteries  and  deposit  metals  equally  well  with  such 
currents ; it  only  required  the  introduction  of  a 
transformer  to  convert  the  alternating  current 
into  a continuous  form.  One  other  question  was 
that  of  using  secondary  batteries  as  a stand 
by  to  provide  against  a breakdown.  No  one  in  a 
toy  station,  as  Mr.  Siemens  called  it,  would 
dream  of  constructing  his  installation  without  putting 
in  a battery,  but  it  was  simply  a question  of  £ s.  d. 
Mr.  Shoolbred  had  shown  that  the  one  he  used  was 
equivalent  to  an  additional  50  horse-power  engine. 
On  the  one  hand  must  be  put  the  depreciation  in  the 
battery,  the  attendance  required  to  keep  it  in  order, 
and  so  on  ; and  on  the  other,  the  cost  of  maintaining 
and  working  a 50  horse- power  engine.  If  they  were 
about  equal,  well  and  good.  You  must  choose 
whichever  was  most  convenient,  but  you  would  come 
to  a point  sooner  or  later  where  the  cost  of  main- 
taining a small  engine  and  dynamo  would  be 
much  less  than  that  of  maintaining  the  battery, 
and  then  the  battery  must  go,  and  the  engine  would 
have  to  do  the  work.  They  were  much  indebted, 
not  only  to  Mr.  Shoolbred,  but  to  the  authorities  of 
Bradford  for  having  so  cheerfully,  not  only  shown  the 
details  of  their  central  station  to  all  who  were  in- 
terested, but  for  giving  and  allowing  their  consulting 
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engineer  to  give  so  much  detailed  information.  The 
pluck  aid  liberality  shown  by  the  Corporation  had 
dine  mire  probably  to  assist  the  progress  of  electric 
lighting  than  anything  else  could  have  done,  and  he 
must  therefore  ask  the  meeting  to  include  the  Cor- 
poration of  Bradford  in  the  vote  of  thanks. 

The  vote  of  thanks  was  carried  unanimously,  and 
the  meeting  adjourned. 


MEETINGS  OF  THE  SOCIETY . 

Ordinary  Meetings. 

Wednesday  evenings,  at  Eight  o’clock  : — 
May  ir. — G.  L.  Addenbrooke,  “ U=es  and 
Applications  of  Aluminium.” 

May  18. — Captain  W.  de  W.  Abney,  C.B., 
F.R.S.,  “Colour  Blindness.”  R.  Bruhenell 
Carter,  F.R.C.S  , will  preside. 

Indian  Section. 

Thursday  afternoons,  at  4.30  p.m.  : — 

May  19. — Jervoise  Athelstane  Baines, 
I.C.S.,  Chief  Census  Commissioner  for  India,  “ The 
Indian  Census  of  1891.”  Sir  Charles  Bernard, 
K.C.S.I.,  will  preside. 

Foreign  and  Colonial  Section. 

Tuesday  evenings,  at  Eight  o’clock:— 

May  24. — Colonel  Howard  Vincent,  C.B., 
M.P.,  “The  Extension  of  Colonial  Trade.” 

Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

May  17. — William  Simpson,  R.I.,  “Mud  as  a 
Material  for  Architecture  in  Persia  and  the  East.” 
General  Robert  Maclagan  will  preside. 

May  31.— William  De  Morgan,  “ Lustre 

Ware.”  

Cantor  Lectures. 

Monday  evenings,  at  Eight  o’clock  : — 
Professor  Percy  F.  Frankland,  Pn.D., 
B.Sc.,  F.R.S.,  “ Recent  Bacteriological  and 
Chemical  Research  in  connection  with  the 
Fermentation  Industries.”  Four  Lectures. 

Lecture  II. — May  9. — Culture  media— Methods 
of  sterilisation — Pure  cultivation — Special  methods 
for  the  cultivation  of  particular  micro-organisms. 


MEETINGS  FOR  THE  ENSUING  WEEK . 

Monday,  May  9 ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Dr. 
Percy  F.  Frankland,  “Recent  Bacteriological  and 
Chemical  Research  in  connection  with  the  Fer- 
mentation Industries.”  (Lecture  II.) 

North-East  Ccast  Institute  of  Engineers  and  Ship- 
builders, 8,  Nict.olas-buiHings,  Newcastle-on-Tyne, 
72  p.m. 

Surveyors,  12,  Great  George-  ’’keet,  S.W.,  8 p.m. 
Professor  G.  E.  S.  Boulger,  “ The  Scientific  Study 
of  Timber.” 


Geographical,  University  of  London,  Burlington - 
gardens,  W.,  8J  p.m. 

Tuesday,  May  xo... Society  of  Architects,  St.  James’s-hall, 
Piccadilly,  W.,  8 p.m.  Rev.  J.  E.  Field,  “Monu- 
mental Brasses.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Mr.  F.  E.  Ives,  “ Photography  in  the  Colours  of 
Nature.”  (Lecture  I.) 

Medical  and  Chirurgical,  20,  Hanover-sq.,W.,  82  p.m. 

Civil  Engineers,  25,  Great  George  street,  S.W., 
8 p.m.  Mr.  A.  P.  Trotter,  “ The  Distribution  and 
Measurement  of  Illumination.” 

Photographic,  5A,  Pall-mall  East,  S.W.,  8 p.m. 

Anthropological,  3,  Hanover- square,  W.,  8£  p.m. 
Mrs.  Bishop  (Miss  Bird),  “ The  Ainos  of  Japan.” 

Colonial  Institute,  Whitehall  Rooms,  Northumber- 
land-avenue,  W.C.,  8p.m. 

Wednesday,  May  ii...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  G.  L.  Addenbrooke,  “ Uses 
and  Applications  of  Aluminium.” 

Geological,  Burlington-house,  W.,  8 p.m.  1.  Prof. 
T.  G.  Bonne}',  “ The  so-called  Gneiss  of  Carbo- 
niferous Age  at  Guttannen  (Canton  Berne,  Switzer- 
land).” 2.  Prof.  Grenville  and  Messrs.  A.  J.  Cole 
and  G.  W.  Butler,  “ The  Lithophyses  in  the 
Obsidian  of  the  Rocche  Rosse  Lipari.” 

United  Service  Institution,  Whitehall-yard,  S.W., 
3 p.m.  Mr.  W.  Laird  Clowes,  “ The  Place  and 
Use  of  Torpedo  Boats  in  War.” 

Royal  Literary  Fund.  7,  Adelphi-terrace,  W.C., 
3 P-m. 

Thursday,  May  12. ..Royal,  Burlington-house,  W.,  4^  p.m. 

Antiquaries,  Burlington-house,  W.,  82  p.m. 

Society  for  the  Encouragement  of  Fine  Arts,  8J  p.m. 
Third  Conversazione  at  the  Galleries  of  the  Royal 
Institute  of  Painters  in  Water  Colours,  Piccadilly, 
W. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Professor  Dewar,  “The  Chemistry  of  Gases.’ 
(Lecture  III.) 

Electrical  Engineers,  25,  Great  George-street,  S.W., 
8 p.m.  1.  Discussion  on  Mr.  A.  P.  Trotter’s  paper, 
“ Notes  on  the  Light  of  the  Electric  Arc.”  2.  Dr. 
J.  H.  Gladstone,  “ The  Cause  of  the  Changes  of 
Electro-motive  Force  in  Secondary  Batteries.” 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m. 

Friday,  May  13. ..United  Service  Club,  Whitehall-yard, S.W., 
3 p.m.  Captain  J.  D.  Fullerton,  “ Modern  Aerial 
Navigation.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Weekly  Meeting,  9 p.m.  Dr.  W.  Huggins,  “ The 
New  Star  in  Auriga.” 

Institute  of  Architecture,  Science  and  Art,  Dundee*, 
8 p.m. 

Astronomical,  Burlington-house,  W.,  8 p.m. 

Philological,  University  College,  W.C.,  8 p.m. 

Clinical,  20,  Hanover- square,  W.,  8J  p.m. 

Physical,  Science  Schools,  South  Kensington,  S.W.* 
5 p.m.  1.  Mr.  Richard  Inwards,  “An  Instrument 
for  drawing  Parabolas.”  2.  Mr.  F.  H.  Nalder, 
“Some  Electrical  Instruments.”  3.  Messrs.  E. 
Edser  and  H.  Stansfield,  “ An  Instrument  for 
measuring  Magnetic  Fields.” 

Saturday,  May  14. ..Royal  Institution,  Albemarle-street* 
W.,  3 p.m.  Mr.  E.  Dannreuther,  “ J.  S.  Bach’s 
Chamber  Music  ” (with  illustrations).  (Lecture  III.). 

Botanic,  Inner  Circle,  Regent’s -park,  N.W.,  3!  p.m- 


The  Telegraphic  Address  of  the  Society  of  Arts> 
and  of  the  Royal  Commission  for  the  Chicago 
Exhibition , is  “ Praxiteles , London.  ’ 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adeiphi,  London,  W.C. 


Notices. 

♦ 

GENERAL  MEETING. 

Temporary  Alteration  of  Bye-laws. 

The  Council  hereby  convene  a General  Meet- 
ing of  the  members  to  be  held  at  the  Society’s 
House,  in  the  Adeiphi,  on  Wednesday,  the  1 8th 
May,  1892,  at  4 o’clock  in  the  afternoon,  for 
the  purpose  of  considering,  and  if  thought 
desirable  of  passing,  the  following  resolu- 
tions : — 

1.  That  in  accordance  with  the  proposal 

from  the  Council,  the  Bye-laws  be 
altered  and  varied  in  such  manner 
that  the  Council  shall  be  empowered, 
during  the  years  1892  and  1893,  to 
appoint  not  more  than  six  members 
to  be  Vice-Presidents  or  other  Mem- 
bers of  the  Council  in  addition  to 
those  appointed  under  Bye-laws  79 
and  84,  and  that  the  Council  be  em- 
powered to  determine  the  period  or 
respective  periods  that  members  so 
appointed  shall  continue  in  office,  not 
being  later  than  the  end  of  the  Session 
commencing  1893,  and  that  all  Bye- 
laws which  are  inconsistent  with  such 
appointment  and  determination  be 
suspended  or  varied. 

2.  That  Bye-laws  8,  9,  and  10  be  sus- 

pended during  the  Sessions  1892-3 
and  1893-4. 

By  Order  of  the  Council, 

Henry  Trueman  Wood, 

Secretary. 

2nd  May,  1892. 


Rye-Laws  8,  9,  and  io. 

8.  The  Chairman  of  the  Council  shall  be  chosrn 
from  those  Members  of  the  Council  who  are  of  one 
year’s  standing  at  least. 


9.  The  Chairman  of  the  Council,  after  two  years’ 
service,  shall  not  be  re-eligible  to  the  office  for  at 
least  one  year. 

10.  The  Chairman  of  the  Council  shall  deliver  an 
address  to  the  Society  at  its  Ordinary  Meeting  after 
his  election. 


CANTOR  LECTURES. 

The  second  lecture  of  the  course  on  “ Recent 
Bacteriological  and  Chemical  Research  in 
connection  with  the  Fermentative  Industries,” 
was  delivered  by  Professor  Percy  F.  Fkank- 
LAND,  Ph.D.,  F.R.S.,  on  Monday  evening, 
9th  inst. 

The  lectures  will  be  published  in  the  Journal 
during  the  autumn  recess. 


Chicago  Exhibition,  1893. 
« 

INDIA  COMMITTEE. 

A meeting  of  the  India  Committee  was 
held  on  Tuesday,  10th  inst.  Present:  Major- 
General  Sir  Owen  Tudor  Burne,  K.C.SJ., 
C.I.E.  (Chairman  of  the  Committee),  Sir 
Frank  Forbes  Adam,  C.I.E.,  Lionel  Robert 
Ashburner,  C.S.I.,  M.  M.  Bhownaggree, 
C.I.E.,  Sir  George  Birdwood,  K.C.I.E.,  C.S.I  , 
LL.D.,  MD.,  C.  Purdon  Clarke,  C.I.E  , 
William  Digby,  C.I.E.,  Sir  Joseph  Fayrer, 
K.C.S.I.,  M.D.,  LL.D.,  F.R.S.,  Colonel  C.  L. 
O.  Fitzgerald,  C.B.,  W.  S.  Halsey,  Lieut. - 
General  J.  Michael,  C.S.I.,  Dadabhai  Naoroji, 
Charles  Pontifex,  Vincent  J.  Robinson,  C.I.E., 
Alexander  Rogers,  Thomas  H.  Thornton, 
C.S.I.,  D.C.L.,  Stephen  Wheeler,  Sir  Alex- 
ander Wilson,  Sir  Henry  Trueman  Wood, 
M.A.,  Secretary  of  the  Royal  Commission, 
and  S.  Digby,  Secretary  to  the  Committee. 


AMERICAN  PATENTS. 

The  following  Act  has  been  passed  by  the 
United  States  Congress  : — 

“An  Act  to  protect  foreign  exhibitors  at  the 
World’s  Columbian  Exposition  from  prosecu- 
tion for  exhibiting  wares  protected  by  Ameri- 
can Patents  and  Trade  marks.” 

“ Be  it  enacted  by  the  Senate  and  House  of 
Representatives  of  the  United  States  of  America  in 
Congress  assembled.  That  no  citizen  of  any  other 
country  shall  be  held  liable  for  the  infringement  of 
any  patent  granted  by  the  United  States,  or  of  any 
trade-mark  or  label  registered  in  the  United  States, 


646 


JOURNAL  OR  THE  SOCIETR  OF  ARTS. 


t \(ay  13,  i&p2. 


where  the  Act  complained  of  is  or  shall  be  per- 
formed in  connection  with  the  exhibition  of  any 
article  or  thing  at  the  World’s  Columbian  Exposition 
at  Chicago. — Approved  April  6,  1892.” 


APPLICATIONS  FOR  SPACE. 

Intending  exhibitors  are  reminded  that  appli- 
cations can  only  be  received  up  to  Saturday, 
2 1st  May.  Any  applications  received  after 
that  date  will  be  filed,  in  case  of  any  space 
becoming  hereafter  available,  but  will  not  be 
included  in  the  allotment. 

All  applications  must  be  made  upon  forms 
to  be  obtained  from  the  Secretary  of  the  Com- 
mission at  their  offices,  Society  of  Arts,  John- 
street,  Adelphi,  London,  W.C.  They  must 
be  sent  in,  properly  filled  up,  and  addressed 
to  the  Secretary,  as  above. 


Proceedings  of  the  Society. 


INDIAN  SECTION 

Thursday,  April  28,  1892  ; SAMUEL  SMITH, 
M.P.,  in  the  chair. 

The  paper  read  was — 

THE  REORGANISATION  OF  AGRICUL- 
TURAL CREDIT  IN  INDIA. 

By  Sir  William  Wedderburn,  Bart. 

In  India,  the  one  great  industry  is  agricul- 
ture. There  are  very  few  large  towns.  And 
of  the  222,00 0,000  of  British  subjects  some  80 
per  cent,  are  more  or  less  directly  dependent 
upon  agriculture  ; the  backbone  of  this  great 
agricultural  class  being  the  ryots,  or  peasant 
cultivators,  who,  throughout  the  whole 
peninsula,  live  grouped  together  in  village 
communities,  somewhat  similar  to  English 
rural  parishes.  Such  being  the  nature  of  the 
population,  the  most  vital  of  Indian  questions 
is  the  condition  of  the  Indian  ryot.  Upon 
his  ability  to  pay  taxes  depends  the  financial 
stability  of  the  empire,  and  upon  his  content- 
ment depends  its  political  safety.  If,  there- 
fore, we  regard  our  Indian  empire  from  a 
selfish  point  of  view,  the  ryot  comes  first  in 
importance.  Also  he  comes  first  from  the 
point  of  view  of  our  responsibility  and  duty. 
For  if  there  is  death  and  disaster  in  India 
from  war,  pestilence,  or  famine,  the  ryot  is 
the  principal  sufferer.  And  in  his  sufferings 
he  has  no  one  to  look  to  but  us.  We  retain 
all  the  power  in  our  own  hands  ; and  there- 


fore upon  us  rests  the  whole  burden  of  the 
responsibility. 

I repeat,  the  most  vital  question  in  India  is 
the  condition  of  the  India  ryot.  And  unfor- 
tunately his  condition,  for  the  most  part,  is 
very  bad.  He  and  his  family  subsist  with  diffi- 
culty upon  the  poorest  and  most  scanty  fare. 
A well-known  official  estimate  has  declared 
that  one-fifth  of  the  population,  that  is  some 
40,000,000  of  persons,  are  chronicly  in  a state 
of  semi-starvation,  passing  through  life  with- 
out ever  having  their  hunger  satisfied.  Posses- 
sing no  savings  of  money  or  food,  and  living 
thus  on  the  verge  of  subsistence,  the  Indian 
peasantry  are  therefore  helpless  in  times  of 
scarcity.  And  one  bad  season,  one  failure  of 
the  periodical  rains,  is  sufficient  to  produce 
widespread  famine,  and  to  cause  the  death  of 
hundreds  of  thousands,  and  even  millions,  of 
these  unfortunate  people.  In  the  last  great 
famine  in  Madras  and  Bombay  5,000,000  of 
persons  were  officially  reported  to  have  died 
of  starvation  : that  is,  a mass  of  human  beings 
exceeding  the  whole  population  of  Ireland, 
mostly  frugal  industrious  peasants,  men,  women 
and  children,  for  whose  welfare  we  are  directly 
responsible,  perished  within  the  space  of  little 
more  than  a year  from  the  slow  pangs  of 
hunger. 

Now  my  object  in  addressing  you  to-day  is 
to  say  that  I am  firmly  convinced  that  this 
suffering  is  altogether  unnecessary  and  pre- 
ventive. These  wholesale  disasters  are  simply 
and  solely  due  to  the  extreme  and  chronic 
poverty  of  the  people.  Famine  would  practi- 
cally be  prevented  if  the  ryot  were  in  a position 
to  tide  over  even  one  bad  season.  And  there 
is  no  reason  whatever  why,  with  his  industry, 
thrift,  and  skill,  he  should  not  attain  that 
position.  The  ryot’s  difficulty  is  a financial 
one.  Give  him  but  reasonable  fair  play  in  that 
respect,  and  he  would  make  himself  not  only 
safe  from  famine,  but  comfortable  and  even 
prosperous.  The  poet  speaks  of  the  “Wealth 
of  Ind.”  The  phrase  seems  a mockery  look- 
ing to  the  present  condition  of  the  country. 
But  none  the  less  India  possesses  the  con- 
ditions of  almost  boundless  agricultural  wealth. 
In  her  vast  domain  she  has  climates  suited 
to  every  known  product.  She  has  a fertile  soil 
and  an  unfailing  sun,  with  abundant  labour, 
skilful  and  cheap.  All  that  is  wanted  is 
capital.  Give  the  ryot  that,  so  that  he 
may  be  able  to  command  a proper  supply 
of  water  and  manure,  and  he  will  produce 
in  perfection  every  valuable  crop  known 
to  cultivation.  At  present  the  ryot,  as  a 
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class,  has  no  capital.  He  has  less  than  none. 
For  he  is  deeply,  and  often  hopelessly,  in  debt. 
Through  this  burden  of  debt  his  independence 
and  enterprise  have  been  crushed,  and  he  has 
become  the  bond-slave  of  the  village  money- 
lender. What  the  ryot  wants  is  to  be  delivered 
from  this  bondage,  and  to  be  supplied  with 
sufficient  capital  at  reasonable  rates.  He  may 
then  be  left  alone,  for  he  is  by  nature  sturdy 
and  industrious.  He  will  at  once  proceed  to 
dig  a well  on  his  ancestral  land,  he  will  supply 
himself  with  water  and  manure,  and  in  the  end 
will  turn  the  whole  of  India  into  a garden. 

I have  myself  seen  such  a process  going  on 
upon  a small  scale  under  my  own  eyes  when, 
in  the  neighbourhood  of  Poona,  water  and 
manure  were  made  available.  The  same  land 
which,  when  dependent  on  the  natural  rain- 
fall, yielded  a precarious  crop  of  millet  not 
worth  ten  shillings  an  acre,  produced,  when 
irrigated  and  manured,  an  assured  crop  of 
sugar-cane  which  sold  uncut  upon  the  ground 
for  £ 2 5 an  acre.  As  I have  already  said,  the 
ryot’s  difficulties  are  of  a financial  kind. 
Help  him  in  that  matter,  and  he  will  do  the 
rest,  and  soon  place  himself  and  his  depen- 
dents beyond  the  reach  of  famine. 

It  is  not  as  though  there  were  any  lack  of 
available  capital  in  the  country.  From  the 
returns  of  the  three  Presidency  banks  I 
observe  that  last  year  some  14  crores  (that  is 
14,000,000  of  tens  of  rupees)  were  locked  up  in 
those  institutions.  In  Bombay  there  was  such 
a glut  of  capital  that  the  Presidency  bank  had 
5 crores  of  deposits  which  it  did  not  know  how 
to  use,  so  that  it  was  driven  to  refuse  municipal 
and  other  deposits  except  as  current  accounts 
which  bear  no  interest.  In  the  Post-office 
Savings’  Banks  at  Bombay,  some  2 crores 
were  locked  up,  while  private  banks  could  get 
any  amount  of  deposits  at  4 per  cent.  Such  is 
the  plethora  of  money  nigh  at  hand  in  India, 
not  to  speak  of  the  accumulated  capital  in 
Europe  seeking  investment,  while  the  ryot  is 
perishing  for  want  of  it.  It  is  as  though  on  the 
one  hand  we  had  rich  but  thirsty  soil  : on 
the  other  hand  vast  stores  of  fertilising  water. 
What  we  want  is  to  construct  good  channels 
of  communication,  so  that  the  water  may  be 
brought  upon  the  land,  to  the  great  benefit  of 
all  parties  concerned.  The  question  is,  how  is 
this  to  be  done  ? How  can  agricultural  credit 
be  best  organised  and  established  on  a firm 
and  scientific  basis  ? Fortunately  we  have  for 
our  guidance  the  example  and  experience  of 
credit  institutions  which  have  been  success- 
fully worked  elsewhere,  especially  on  the 


Continent  of  Europe.  There  it  has  been  found 
that  agricultural  banks  have  been  the  salva- 
tion of  the  peasant  cultivator.  And  I propose 
now  to  lay  before  you  a brief  statement  of  facts 
showing  the  steps  taken  to  adapt  the  same 
system  to  the  special  needs  of  the  Indian 
ryot.  I will  relate  the  circumstances  under 
which  a scheme  was  formed  to  establish  an 
experimental  bank  for  this  purpose  in  the 
Bombay  Presidency  ; and  I will  show  how  our 
project  seemed  on  the  eve  of  success  ; but  how 
at  the  last  it  was  defeated  and  upset.  In  this 
matter  I have  a complaint  of  a grave  kind  to 
make  against  the  authorities  of  the  India- 
office.  The  scheme  was  one  which  they  were 
bound  to  support.  Nay,  more  ; they  ought 
themselves  long  ago  to  have  initiated  similar 
measures  for  the  ryots’  relief  and  safety.  Yet  in- 
stead of  giving  the  movement  every  encourage- 
ment, they  alone  threw  obstacles  in  its  way.  As 
I will  show  presently,  all  those  locally  interested 
welcomed  the  scheme  gladly  ; public  opinion 
in  India  and  in  England  was  in  its  favour  ; 
the  Viceroy  in  Council  strongly  recommended 
the  experiment  being  tried.  Everything  seemed 
favourable.  All  that  was  needed  was  the 
formal  sanction  of  the  India-office.  This  was 
refused  ; and  the  whole  scheme  was  wrecked. 
To  make  the  facts  clear  I will  divide  what  I 
have  to  say  under  three  headings,  showing 
(1)  the  position  of  the  ryot  and  the  cause  of 
his  financial  distress,  (2)  the  nature  of  the  pro- 
posed remedy,  and  (3)  the  attempt  to  apply 
this  remedy,  and  how  the  attempt  was  de- 
feated. 

(1)  The  financial  misfortunes  of  the 
ryot. — As  our  attempt  to  establish  an  Agri- 
cultural Bank  was  made  in  the  Dekkhan 
districts  of  the  Bombay  Presidency,  and 
as  the  Dekkhan  ryot  is  in  most  respects 
typical  of  the  peasant  cultivator  through- 
out India,  I will  briefly  describe  his  econo- 
mic position,  showing  his  customary  con- 
nection with  the  village  money-lender,  and 
some  of  the  principal  causes  which  have  led  to 
his  present  ruined  condition.  We  shall  then 
see  that  the  ryot’s  original  relations  to  the 
money-lender  were  highly  beneficial  to  both 
parties ; that  these  relations  have  become 
disorganised,  mainly  through  the  introduc- 
tion of  unsuitable  English  laws ; and  that 
what  is  now  wanted  is  to  restore  the  old 
friendly  relations  between  the  parties  upon  a 
scientific  and  well  organized  basis.  In  the 
Dekkhan,  then,  the  old-established  connection 
between  the  ryot  and  the  village  money-lender 
is  the  following : the  ryot  owns  the  land  and 
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the  cattle,  and  supplies  the  labour  by  himself 
and  family.  On  the  other  hand  the  money- 
lender, who  is  also  a general  dealer,  maintains 
the  whole  party  until  the  harvest  becomes 
available,  and  provides  cash  to  pay  the 
Government  assessment,  and  for  incidental 
expenses,  as  when  a plough  bullock  dies,  or 
when  a marriage  has  to  be  celebrated.  He 
also  generally  supplies  the  seed  corn.  The 
crop  thus  obtained  is  shared  between  them 
at  harvest  time  ; and  this  arrangement  is  fair 
and  equitable,  one  share  of  the  crop  going  to 
the  ryot  as  the  reward  of  his  labour,  and  one 
share  to  the  money  lender  as  the  profit  on  his 
capital.  There  existed  thus  a sort  of  metayer 
partnership  between  them,  neither  being  able 
to  get  on  without  the  other.  As  Sir  John 
Strachey  has  put  it,  “ Money-lenders  are 
obviously  as  necessary  to  the  Indian  agricul- 
turist as  the  seed  which  he  sows,  or  as  the 
rain  which  falls  from  heaven  to  water  his 
fields.”  In  a bad  year,  if  the  crop  failed,  the 
ryot  asked  for  time  to  pay  his  debt:  “Have 
patience  with  me  and  I will  pay  thee  all.”  As 
in  the  parable  the  creditor  was  then  expected 
to  show  forbearance,  and  as  a fact  he  rarely 
failed  to  do  so.  And  this  natural  leniency, 
arising  from  the  friendly  relations  of  the 
parties,  was  increased  by  the  fact  that  under 
native  Governments,  and  in  the  earlier  days  of 
British  rule,  disputes  between  debtor  and 
creditor  were  usually  disposed  of  by  arbitration, 
and  the  creditor  had  but  little  legal  power  to 
enforce  his  demands.  He  had  to  trust  chiefly 
to  persuasion  and  moral  pressure,  supported 
by  an  appeal  to  the  religious  feelings  of  his 
debtor.  But  this  easy  going  arrangement, 
this  friendly  partnership  between  the  ryot 
and  the  money-lender,  was  put  an  end  to 
when,  in  accordance  with  English  models, 
the  British  Government  established  civil  courts 
in  the  rural  districts,  and  thus  placed  a new 
and  very  sharp  weapon  in  the  hands  of  the 
creditor.  The  power  and  activity  of  these 
courts  was  gradually  increased,  and  by  the 
Civil  Procedure  Code  of  1859  everything  the 
ryot  possessed  was  made  liable  to  seizure  and 
sale  in  execution — his  house  and  his  land,  his 
plough  and  oxen,  his  bedding  and  his  cooking 
utensils ; even  his  clothing  and  that  of  his 
family  was  not  exempted ; and  he  was  further 
liable  to  be  arrested  in  default  of  payment  and 
imprisoned  in  the  debtors’  jail.  It  is  easy  to 
understandhowcompletely  this  change  reversed 
the  old  order  of  things.  The  high  rates  of 
interest,  12,  24,  and  36  per  cent,  which  were 
before  to  a great  extent  nominal,  became  now 


a stern  reality.  And  the  creditor,  holding  in 
his  hand  a decree  of  the  court,  and  attended 
by  its  bailiffs,  was  complete  master  of  the 
situation.  The  process  of  the  court  became 
thus  a sort  of  legalised  torture  by  means  of 
which  all  that  the  ryot  had  was  squeezed  out 
of  him,  and  he  became  the  mere  bond  slave  of 
his  creditor.  The  result  was  an  angry 
antagonism  between  the  two  classes,  ending 
in  a financial  deadlock.  On  the  one  hand, 
the  ryot,  sunk  hopelessly  in  debt,  lost  all  energy 
and  enterprise  ; while  on  the  other  hand  the 
business  of  the  money-lender  was  paralysed : he 
was  afraid  to  make  new  advances,  and  unable  to 
recover  either  the  interest  or  capital  of  his  old 
loans.  The  situation  and  its  causes  cannot 
be  more  forcibly  described  than  in  the  language 
of  Sir  George  Wingate,  the  father  of  the 
Bombay  Revenue  system:  “This  miserable 
struggle  between  the  debtor  and  creditor  is,” 
he  says,  “thoroughly  debasing  to  both.  The 
creditor  is  made  by  it  a grasping  hard-hearted 
oppressor.  The  debtor  a crouching  false- 
hearted slave.  It  is  disheartening  to  con- 
template, and  yet  it  would  be  a weakness  to 
conceal  the  fact,  that  this  antagonism  of 
classes  and  degradation  of  the  people  which 
is  fast  spreading  over  the  land,  is  the  work  of 
our  laws  and  our  rule.” 

Such  is  the  unfortunate  financial  position. 
The  evil  is  apparent  enough.  Now  let  us 
consider  (2)  the  nature  of  the  fir  oft  os  ed 
remedy.  We  have  no  heroic  remedy  to  pro- 
pose. Our  objects  are  of  a simple  and 
practical  kind.  We  want  to  conciliate  the 
classes,  to  revive  good  customary  village 
methods,  and  to  restore  the  old  friendly  rela- 
tions between  lender  and  borrower.  And  these 
results  we  hope  to  obtain  by  organising  a good 
system  of  agricultural  banks,  which  are  in- 
tended not  to  put  aside  the  village  money- 
lender, but  to  organise  his  operations,  so  that 
the  business  may  go  on  smoothly  for  the  benefit 
of  all  parties.  In  this  matter  we  cannot  expect 
much  guidance  from  banking  arrangements 
in  England,  where  the  tenure  of  land  is  so 
different  from  that  in  India.  But,  fortunately, 
in  many  other  European  countries  we  have  the 
example  of  excellent  credit  systems  specially 
devised  for  the  benefit  of  small  cultivators 
whose  position  is  similar  to  that  of  the  Indian 
ryot.  In  all  these  countries  experience  has 
shown  that  a good  system  of  agricultural 
banks  is  absolutely  essential  for  the  prosperity 
of  the  class  of  peasant  proprietors.  It  has 
been  found  that  without  such  help  they  cannot 
maintain  their  position,  and  must  inevitably 
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fall  into  the  grasp  of  the  local  usurer.  Accord- 
ingly these  banks  are  universally  regarded  as 
State  necessities  of  the  first  importance.  The 
modern  European  system  originated  in  Prussia 
more  than  a century  ago,  in  the  form  of  mort- 
gage debenture  associations,  under  the  guid- 
ance of  that  sagacious  monarch,  Frederick  the 
Great ; and  it  is  in  Germany  that  agricultural 
banks  have  received  their  largest  and  most 
varied  development,  more  than  2,000  such  in- 
stitutions being  nowactively  at  work  with  a busi- 
ness amounting  to  something  like  £ 1 50,000,000 
sterling.  Among  German  institutions  the 
4i  Raiffeisen  Agricultural  Loan  Unions  ” are 
specially  deserving  of  notice,  being  pea- 
sants’ banks  conducted  on  co-operative  prin- 
ciples. Similarly  in  Austro-Hungary,  Italy, 
France,  Belgium,  and  Switzerland,  credit 
institutions  on  a large  scale  have  been  esta- 
blished for  the  benefit  of  the  peasant  class, 
private  enterprise  being  the  basis  of  these 
institutions,  while  the  State  gives  them  every 
support  and  encouragement.  The  Hon.  M. 
G.  Ranade,  in  a valuable  paper  read  last  year 
before  the  Poona  Industrial  Conference,  gives 
the  latest  figures  regarding  the  banks  in  each 
of  these  countries,  and  points  out  how  liberal 
are  the  concessions  granted  by  the  respective 
Governments.  For  example,  the  Hungarian 
Government  granted  a subsidy  of  half  a million 
of  florins  to  the  reserve  fund  of  the  Boden 
Credit  Institute  ; while  it  exempts  the  bank’s 
•operations  from  all  stamp  duties  ; lends  the 
•help  of  its  officers  in  assessing  the  value  of 
property  mortgaged  ; and  permits  the  bank  to 
foreclose  or  sell  the  mortgaged  and  also  the 
unmortgaged  property  of  the  debtor,  on 
default  being  made,  without  recourse  to  a 
court  of  justice.  In  France,  the  Government 
guarantees  the  Credit  Fonder  against  com- 
petition, and  lends  the  assistance  of  its 
officers.  And  similarly  in  each  country  direct 
and  active  support  is  given  according  to  local 
requirements.  The  result  is  that  an  immense 
business  is  done  at  the  lowest  possible  in- 
terest, and  with  the  least  possible  friction  and 
expense.  Thus,  in  France,  since  1852,  3,400 
millions  of  francs  have  been  advanced  to  the 
landholders  through  the  Cerdit  Fonder , and 
the  current  rate  of  interest  has  thus  been 
reduced  from  9 or  10  to  5 per  cent.  In 
Switzerland,  the  system  is  very  complete, 
nearly  every  canton  having  its  separate 
mortgage  bank.  It  appears  that  the  Berne 
Bank  has  within  the  last  fifteen  years  been 
able  to  reduce  its  rate  of  interest  from  5 to  4 
percent.,  the  result  being  that  it  has  nearly 


trebled  the  volume  of  its  business.  The 
deposits  have  increased  from  about  ;£i, 000, 000 
to  over  £3,000,000  sterling,  and  the  loans  from 
£1,600,000  to  £3,200,000.  In  the  Australian 
Colonies  land  credit  companies  have  attained 
a large  development,  but  I do  not  lay  so  much 
stress  upon  them  because  their  dealings  are 
for  the  most  part  with  large  land-holders, 
whereas  the  European  system  is  suited  to 
small  cultivators  like  the  Indian  ryot. 

As  regards  methods  of  working,  there  are 
of  course  differences  of  detail  in  different 
countries.  But  all  these  institutions  operate 
chiefly  with  borrowed  capital ; and  the  secret 
of  their  financial  success  consists  in  this,  that 
they  keep  down  the  amount  of  the  share- 
holders’ paid-up  capital,  upon  which  a dividend 
has  to  be  earned,  while  making  their  loans  out 
of  capital  borrowed  from  the  general  public  at 
low  rates  of  interest.  The  bank  thus  occupies 
the  position  of  a credit  institution  between  the 
cultivator,  who  must  have  capital  to  work  his 
land,  and  the  general  public  who  desire  a safe 
investment  without  the  trouble  of  inquiring  into 
the  individual  borrower’s  title  or  credit.  And 
the  profit  for  these  good  offices  consists  in  the 
difference  between  the  two  rates  of  interest. 
Thus  at  present  the  average  Indian  ryot  pays 
24  per  cent,  to  the  village  money-lender.  We 
propose  to  commence  by  letting  him  have  the 
advances  he  wants  at  9 per  cent.  ; and  we 
expect  to  be  able  to  borrow  at  less  than  5 per 
cent.  Let  us  see  how  that  would  work  out  as 
regards  the  prospects  of  our  experimental 
bank,  operating  on  the  mortgage  debenture 
method.  Borrowing  at  5 per  cent,  and  lending 
at  9 per  cent,  the  bank  would  have  a working 
margin  of  4 per  cent,  on  all  its  operations.  If 
therefore  it  had  a paid-up  capital  of  £100,000, 
and  passed  £1,000,000  sterling  through  its 
hands,  it  would  realise  a gross  profit  of 
.£40,000  a year,  equal  to  40  per  cent,  upon  the 
paid-up  capital,  an  amount  sufficient  to  yield 
a large  profit  to  the  shareholders  after  provid- 
ing for  all  expenses  and  unfavourable  con- 
tingencies. 

I now  come  to  the  last  portion  of  my  subject, 
(3)  our  attempt  to  apply  this  remedy  in  the 
case  of  the  Indian  ryot.  In  making  this 
attempt  our  object  was  to  frame  a scheme 
upon  the  lines  of  the  Continental  system,  while 
adapting  the  details  to  local  circumstances. 
Especially  we  had  to  provide  for  the  settle- 
ment of  the  old  debts ; we  had  to  restore  the 
friendly  relations  between  the  ryots  and  the 
village  money-lenders  ; we  had  to  secure  for 
our  project  the  hearty  co-operation  of 
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both  these  classes ; and  we  had  to  in- 
duce the  local  native  , capitalists  to  give 
our  scheme  their  financial  support.  Last 
but  not  least  we  had  to  claim  from  Govern- 
ment concessions  similar  to  those  accorded  to 
such  institutions  on  the  continent  of  Europe. 
In  Europe,  as  we  have  seen,  it  has  long  been 
the  recognised  duty  of  the  State  to  see  that 
well  organised  banks  are  established  for  the 
benefit  of  the  peasant  class.  Private  enter- 
prise has  been  found  to  be  the  best  basis  for 
such  undertakings.  But  this  fact  is  not  held 
to  diminish  the  responsibility  of  the  State. 
And  when  private  enterprise  is  willing  to  work 
on  the  lines  approved  by  Government,  the 
Government  gives  the  banks  every  possible 
support,  the  public  credit  being  utilised  to 
strengthen  their  financial  position,  while  the 
machinery  of  the  State  is  made  freely  available 
to  facilitate  the  recovery  of  their  advances. 
In  making  our  claim  for  similar  concessions 
on  behalf  of  the  India  ryot,  we  felt  that  in 
India  a similar  responsibility  rested  upon  the 
Government,  and  in  a higher  degree  than  in 
Europe  ; because  in  India  Government  is  the 
universal  landlord,  and  is  therefore  more 
directly  responsible,  in  its  administrative  capa- 
city, for  the  welfare  of  the  cultivating  class  ; 
also  as  regards  legislation,  the  Government  of 
India  retains  all  the  power  in  its  own  hands, 
and  is  therefore  solely  responsible  for  provid- 
ing the  required  remedy. 

These  were  the  conclusions  which  formed 
the  basis  of  the  scheme  which  originated  in 
Poona  at  the  close  of  1882.  For  a consider- 
able time  before  careful  inquiries  had  been 
made,  and  many  local  meetings  held  in  order 
to  learn  the  wishes  of  all  parties  concerned, 
and  to  explain  to  them  the  nature  of  our  pro- 
posals. At  last  all  was  ready.  The  ryots 
gladly  welcomed  the  proposal ; the  village 
money-lenders  were  prepared  to  co-operate ; 
and  the  native  bankers  were  ready  to  provide 
capital.  A public  meeting  was  then  held  at 
Poona  under  the  presidency  of  the  collector  of 
the  district,  resolutions  were  passed  for  the 
establishment  of  an  agricultural  bank,  and  an 
influential  committee  was  appointed.  This 
committee,  representing  the  promoters,  waited 
upon  the  Governor  (Sir  James  Fergusson)  and 
set  forth  their  proposals,  stating  that  they 
were  willing,  upon  certain  conditions,  to 
establish  an  agricultural  bank  for  the  Purand- 
har  Taluka  of  the  Poona  Collectorate,  as  a 
private  undertaking.  They  proposed  that  the 
capital  of  the  bank  should  be  one  crore,  the 
paid-up  capital  being  20  lakhs  of  rupees  ; and 


the  main  conditions  were  that  the  Government 
should  appoint  a Commission  to  effect  a settle- 
ment of  the  old  debts  within  the  Taluka,  by 
means  of  a voluntary  liquidation  ; and  that  in 
case  of  default  the  advances  of  the  bank 
should  be  recoverable  by  summary  process 
through  the  revenue  authorities,  instead  of  by 
regular  suit  in  the  civil  courts.  H.E.  Sir  James 
Fergusson  received  the  deputation  in  a very 
cordial  manner,  and  said  that  in  the  Australian 
Colonies  he  had  had  experience  of  similar  in- 
stitutions which  had  proved  very  successful. 
He  expressed  himself  personally  favourable  to- 
the  scheme,  and  promised  that  he  and  his 
colleagues  would  give  it  their  best  considera- 
tion. 

Our  proposals  reached  the  Viceroy  in 
Council  at  a favourable  moment.  It  had 
always  been  the  policy  and  wish  of  the  Indian 
Government,  as  general  landlord,  to  help  the 
ryot  with  loans  for  land  improvement.  But 
from  various  causes  the  attempts  to  make  these 
advances  through  official  agency  had  failed  in 
every  part  of  India.  And  the  Government  had 
at  last  come  to  the  conclusion  that  it  must  look 
to  private  enterprise  for  any  real  progress  in 
this  direction.  The  Marquis  of  Ripon  was 
then  Viceroy,  and  Sir  Evelyn  Baring,  who  was 
then  Finance  Minister,  had  personal  experience 
of  the  Egyptian  Credit  Foncier,  so  that  the 
Poona  scheme  received  immediate  and 
sympathetic  consideration,  as  providing 
the  exact  means  desired  to  carry  out 
the  Government  policy.  And  a very  im- 
portant despatch,  No.  638  R,  of  5th 
December,  1882,  was  sent  from  Simla  to  the 
Bombay  Government,  expressing  the  satisfac- 
tion of  the  Viceroy  in  Council  with  the  pro- 
posals made,  and  setting  forth  in  detail  the 
action  which  the  Government  were  prepared 
to  take.  Subject  to  certain  minor  conditions, 
the  Government  accepted  the  Poona  proposals. 
They  were  willing  to  appoint  a Commission  for 
the  liquidation  of  the  ryot’s  debts  within  a 
limited  experimental  area ; they  would  ad- 
vance, in  the  first  instance,  the  cash  (some 
6J  lakhs)  necessary  for  the  composition  of 
these  debts  ; they  would,  as  regards  the  bank, 
remit  a part  of  the  stamp  duty  on  documents 
and  the  court  fees  in  suits  ; • and  they  would 
concede  to  the  bank  the  privilege  of  recovering 
its  advances  through  the  revenue  officers  as 
arrears  of  revenue.  While  granting  these 
important  concessions,  the  Government  of 
India  were  careful  to  explain  to  the  Bombay 
Government  that  similar  privileges  would  not 
necessarily  be  granted  in  future  to  other  similar 
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banks.  The  Poona  Bank  was,  in  fact,  treated 
as  a pioneer  enterprise;  the  object  being  to 
make  a practical  experiment  in  a limited  area, 
with  the  hope  that  when  the  system  was  once 
established  and  found  to  be  workable,  it  would 
spread  wherever  needed,  and,  to  use  the  words 
of  the  despatch,  “ prove  of  incalculable  benefit 
to  the  whole  country.”  In  conclusion,  the 
Government  of  India  stated  that  they  attached 
very  great  importance  to  the  experiment,  and 
asked  the  Bombay  Government  to  undertake 
the  working  of  the  measure.  In  reply,  the 
Bombay  Government,  in  their  despatch  of 
5th  April,  1883,  stated  their  willingness  to 
give  the  scheme  a trial. 

In  this  way,  after  no  little  labour  and  nego- 
tiation, every  interest  and  every  authority  in 
India  has  been  brought  into  substantial  agree- 
ment as  regards  the  scheme.  And  on  the  31st 
May,  1884,  a despatch,  signed  by  the  Viceroy 
and  his  colleagues,  was  forwarded  to  England, 
setting  forth  fully  the  circumstances  of  the 
case,  and  asking  the  sanction  of  the  Secretary 
of  State  to  the  proposed  experiment.  “We 
are  anxious,”  they  said,  “to  give  effect  to  a 
scheme  which  we  believe  to  be  advocated  on 
purely  disinterested  grounds,  which  can, 
under  the  experimental  conditions  proposed, 
be  carefully  watched,  and  which  is  likely,  if 
successful,  to  be  productive  of  much  benefit  to 
the  country.”  Nothing  now  was  wanted  except 
the  formal  sanction  of  the  India-office.  But 
this  was  just  what  we  could  not  get.  How  the 
project  suffered  shipwreck,  and  how  our  labour 
came  to  nought,  I will  presently  relate.  But 
before  doing  so  I ought  briefly  to  describe  the 
friendly  reception  which  was  accorded  to  the 
scheme  by  public  opinion  in  England.  While 
the  negotiations  were  still  proceeding  in  India 
I went  home  on  furlough,  and  was  asked  by 
the  bank  promoters  to  do  what  I could  to 
make  the  scheme  known  in  England.  Accord- 
ingly, on  arrival,  I communicated  the  whole 
circumstances  to  two  of  India’s  best  friends, 
Mr.  John  Bright  and  Sir  James  Caird.  They 
sympathised  warmly  in  the  scheme  ; and  Mr. 
Bright  consented  to  take  the  chair  at  a meet- 
ing held  at  Exeter  Hall  on  the  5th  July,  1883, 
under  the  auspices  of  the  East  India  Associa- 
tion, when  I read  a paper  on  “ The  Poona 
Ryots’  Bank.”  A discussion  followed,  in 
which  Sir  James  Caird  and  other  high  authori- 
ties took  part.  The  chairman's  speech,  and 
the  debate  generally,  were  strongly  favour- 
able to  the  scheme,  and  next  day  the  Times, 
Daily  News , Standard,  and  other  London 
papers  gave  their  approval  to  the  proposal. 


I 

Next  it  was  necessary  to  make  the 
scheme  known  in  Lancashire.  And  accord- 
ingly, on  the  invitation  of  the  Directors, 
1 read  a paper  before  the  Manchester  Chamber 
of  Commerce,  under  the  presidency  of  Mr.  G- 
Lord,  the  chairman.  The  paper  was  entitled 
“ Government  Concessions  to  Agricultural 
Banks  in  India.”  A resolution  in  cordial 
support  of  the  scheme  was  moved  by  Mr.  John 
Slagg,  then  senior  member  for  Manchester,  and 
seconded  by  Mr.  (now  Sir  William)  Houlds- 
worth,  M.P.,  and  was  carried  unanimously. 
And  in  accordance  with  a further  resolution 
this  expression  of  opinion  was  forwarded  to 
Her  Majesty’s  Secretary  of  State  for  India. 
Further,  a Corresponding  Committee  was 
formed,  including  the  Chairman  and  Deputy- 
Chairman  of  the  Chamber,  in  order  to  give  the 
scheme  continuing  support.  Finally,  with  a 
view  to  placing  the  bank’s  debentures  on  the 
English  money  market,  it  was  thought  desirable 
to  approach  the  authorities  of  high  finance  in 
London.  Accordingly,  on  the  introduction  of 
Mr.  Bright,  I had  an  interview  with  Sir 
Nathaniel  Rothschild,  M.P.,  who  had  already 
expressed  himself  interested  in  the  subject. 
He  informed  me  that,  if  addressed  by  the 
authorities  at  the  India-office,  and  satisfied 
regarding  the  terms  that  would  be  granted,  he 
would  be  prepared  to  give  the  scheme  favour- 
able consideration.  He  added  that  if  the 
terms  seemed  satisfactory  from  a financial 
point  of  view,  he  did  not  think  there  would  be 
difficulty  in  obtaining  the  capital  necessary 
for  the  proposed  experiment. 

There  only  remains  to  tell  the  sad  conclu- 
sion of  the  tale.  I have  to  show  you  how  the 
scheme  to  establish  agricultural  banks  in  India 
was  defeated : how  our  poor  little  ship,  the 
object  of  so  much  care  and  labour,  was 
wrecked  almost  in  sight  of  land.  In  order  to 
properly  appreciate  the  action  of  the  India- 
office  in  this  matter,  it  is  necessary  to  bear  in 
mind  its  position  and  responsibility  with  regard 
to  this  movement  in  relief  of  the  ryot.  We  must 
remember  that  the  great  mass  of  the  Indian 
peasantry  are  in  a condition  of  extreme 
danger ; they  have  no  savings  or  stock  of 
food,  and  consequently  die  in  hundreds  of 
thousands  if  there  is  one  failure  in  the  period- 
ical rains  ; worse  still  they  cannot  hope  to 
make  savings,  being  deeply  sunk  in  debt, 
while  their  ancient  system  of  credit  has  been 
shattered  by  the  action  of  our  civil  courts. 
For  all  these  matters  the  Government  is 
directly  responsible,  both  as  general  land- 
lord and  as  the  sole  depository  of  all  political 
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;power.  Fortunately  a remedy  exists  by  whir  , 
this  danger  may  be  averted  and  the  ryot  placed 
'in  a position  of  safety ; this  mode  of  treatment 
has  been  tested  under  the  most  varied  circum- 
stances, and  has  invariably  proved  successful 
in  practice  ; and  in  every  civilised  country  the 
duty  of  the  State  to  see  this  remedy  applied 
is  acknowledged.  In  India  the  authorities  are 
desirous  ofgiving  the  remedy  a trial  in  a cautious 
experimental  way  ; all  public  opinion  in  India 
;aad  in  England  has  declared  itself  in  favour  of 
7^the  movement ; only  the  India-office  at  West- 
minster stands  in  the  way,  and  forbids  the 
experiment  to  be  tried.  It  seems  almost  in- 
credible, but  such  is  the  fact.  How  the  scheme 
was  baffled  by  delay  ; how  the  promoters  were 
wearied  out  by  interminable  correspondence  on 
theoretical  points  of  difference ; and  how 
finally  the  proposals  were  met  by  a point  blank 
refusal,  will  be  found  set  forth  in  a Blue-book 
of  72  closely  printed  pages,  obtained  at  the 
instance  of  our  present  chairman.  The  final 
answer  was  given  on  the  18th  of  August,  1887, 
in  the  House  of  Commons,  by  the  Under  Secre- 
tary of  State  for  India,  in  answer  to  the  follow- 
ing question,  of  which  Mr.  S.  Smith  gave 
notice: — “Looking  to  the  indebted  and  de- 
pressed condition  of  the  Indian  ryot,  to  ask 
"what  steps  are  being  taken  to  carry  out  the 
practical  experiment  proposed  by  the  Govern- 
ment of  India  in  their  despatch  No.  658  R.  of 
5th  December,  1882,  with  a view  to  introducing 
into  India  the  system  of  agricultural  banks 
which  have  proved  so  useful  in  Germany  and 
elsewhere  in  providing  the  peasantry  with 
capital  at  moderate  rates,  and  in  protecting 
them  from  the  exactions  of  small  usurers.” 
To  this  Sir  John  Gorst’s  answer  was  that 
“the  proposals  made  in  the  letter  referred 
to  by  the  Honorable  Member  were  care- 
fully considered  in  1882  by  the  Secretary  of 
State  in  Council,  with  the  result  that  it  was 
determined  that  they  were  not  capable  of 
practical  application.”  Now,  was  not  this  a 
most  extraordinary  answer,  and  a most  ex- 
traordinary decision  ? These  gentlemen  sitting 
at  Westminster  had  not  been  in  India  for 
years  ; they  were  not  practical  bankers  ; they 
had  no  special  knowledge  either  of  the  con- 
tinental system  or  of  the  banking  requirements 
of  the  Poona  district,  where  the  experiment 
was  to  be  made.  Yet  they  assumed  to  know 
what  was  practicable  there  better  than  the 
bankers  of  Poona  and  the  Government  of 
Bombay : they  made  up  their  mind  that  agri- 
cultural banks  could  not  be  introduced  into 
India,  and  decided  that  the  Government  of 


India  must  be  prevented  from  making  the 
attempt.  What  were  the  reasons  for  such  an 
unusual  exercise  of  authority  ? Was  it  denied 
that  the  ryot  was  urgently  in  need  of  help  ? 
No.  Was  it  pretended  that  the  objects  aimed 
at  were  not  most  beneficial  and  most  im- 
portant ? No.  Was  it  alleged  that  the  pro- 
posal of  the  Government  of  India  trenched 
upon  any  accepted  principle  or  policy  of  Indian 
administration  ? Again,  no.  The  reasons  for 
the  refusal  are  set  forth  in  the  India-office 
Despatch  No.  95,  of  22nd  October,  1884;  and 
it  will  be  found  that  the  objections  refer  to 
matters  of  detail,  and  are  of  a speculative  kind. 
For  example,  it  is  objected  that  the  scheme 
professes  to  be  one  of  private  enterprise, 
whereas  in  reality  the  bank  will  be  a Govern- 
ment institution  ; again  it  is  contended  that 
the  financial  calculations  of  the  Poona  bankers 
do  not  show  that  the  business  will  be  profit- 
able ; and  it  is  argued  that  the  condition  of 
the  ryot  is  either  too  good  or  too  bad  to  be 
suitable  for  the  operations  of  an  agricultural 
bank.  The  only  objection  that  can  at  all  be 
called  a practical  one  is  that  which  has  refer- 
ence to  the  coercion  of  defaulting  debtors, 
and  this  objection  is  founded  upon  a miscon- 
ception. The  despatch  takes  exception  to  the 
proposed  concession  under  which  the  bank’s 
advances  may,  in  the  case  of  a defaulter,  be 
recovered  as  a revenue  demand.  This  is 
objected  to  from  the  fear,  to  use  the  words  of 
the  despatch,  lest  Government  should  “incur 
all  the  unpopularity  and  odium  of  collecting 
debts  which,  though  private  obligations,  are 
treated  as  public  demands.”  This  objection 
evidently  arises  from  a misapprehension,  the 
Secretary  of  State  being  under  the  impression 
that  the  Government  proposed  to  undertake 
the  collection  of  the  bank’s  debts.  There 
could  not  be  a greater  mistake.  Both  the  dis- 
tribution and  collection  of  the  bank’s  advances 
was  to  be  done  entirely  by  the  paid  agents  of 
the  bank.  The  question  was  one  of  jurisdic- 
tion, not  of  collection.  With  its  moderate  rates 
of  interest,  and  with  its  desire  to  show  forbear- 
ance to  its  debtors,  the  bank  expected  very 
seldom  to  require  any  compulsory  process. 
Still  it  was  necessary  that  some  ultimate 
means  of  coercion  should  exist ; the  only 
question  being  whether  this  compulsion  should 
come  through  the  costly  and  cumbrous 
machinery  of  the  civil  court,  with  its  lawyers 
and  bailiffs,  warrants  and  executions,  and  sales 
of  land;  or  whether  it  should  come  through 
the  simpler  and  cheaper  methods  of  the  re- 
venue courts,  in  which  case  the  village  officers 
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would  exercise  their  customary  authority,  pre- 
venting the  defaulter  removing  his  crops  until 
he  had  paid  the  instalment  due  to  the  bank. 
All  that  the  Government  of  India  proposed  was 
that  when  compulsion  was  required,  the 
less  grievous  method  should  be  preferred,  the 
method  which  Government  itself  employed  when 
recovering  its  own  agricultural  advances  from 
defaulters.  As  regards  “ unpopularity  and 
odium  ” arising  from  coercive  process,  Govern- 
ment will  have  to  bear  that,  whether  the 
jurisdiction  is  exercised  in  the  judicial  or  in 
the  Revenue  department.  The  masses  in  India 
make  no  distinction  between  the  Revenue  and 
judicial  departments ; to  them  these  two  de- 
partments are  equally  the  “ Sirkar  ” or 
Government,  while  the  educated  classes  know 
that  the  Executive  Government,  as  the  sole 
legislative  power,  is  responsible  equally  for 
the  constitution  of  the  courts  and  the  revenue 
administration.  The  only  difference  is  that  if 
the  Revenue  machinery  is  employed  there  will 
be  less  friction  and  less  hardship,  and  con- 
sequently the  unpopularity  and  odium  falling 
•upon  Government  will  be  less  in  amount. 

I do  not  know  whether  I need  say  anything 
further  in  answer  to  this  objection.  But  per- 
haps the  situation  may  be  made  more  clear  by 
the  help  of  an  illustration  which  I have  already 
employed.  Let  us  suppose  that  Government, 
wishing  to  irrigate  certain  thirsty  lands,  puts 
up  a great  pumping  engine  to  raise  and  dis- 
tribute the  water,  intending  that  this  machinery 
should  be  worked  by  its  own  servants.  But  its 
servants,  not  being  professional  engineers,  are 
unable  to  work  this  machinery  successfully. 
Consequently  the  land  remains  unirrigated. 
In  this  difficulty  a respectable  and  competent 
firm  of  engineers  come  to  the  help  of  Govern- 
ment, and  offer  to  carry  out  the  work  of  irri- 
gation upon  the  lines  approved  by  Govern- 
ment. The  Government  gladly  accepts  this 
offer,  and  recommends  that  the  engineers 
should  be  allowed  the  use  of  the  machinery  for 
this  purpose.  Would  it  not  be  considered  the 
height  of  absurdity  if  the  India-office  refused 
to  sanction  this  arrangement  ? Yet  such  a 
refusal  would  be  on  all  fours  with  the  present 
case.  To  supply  capital  to  the  ryot,  Govern- 
ment is  willing  and  anxious  to  advance  cash 
out  of  the  Treasury,  and  to  employ  the  time  of 
their  revenue  officers  in  distributing  and  col- 
lecting these  advances.  Further,  Government 
passes  a law  to  make  such  advances  recover- 
able as  arrears  of  revenue.  But  experience  has 
shown  that  revenue  officers  have  neither  the 
time  nor  the  qualifications  for  successful  money- 


lending. So  Government  welcomes  the  offer 
of  the  Bank  promoters,  who  are  experts  in 
this  business,  and  are  willing  to  carry  out  the 
objects  of  Government.  Originally  the  Govern- 
ment was  willing  to  do  the  whole  work  itself. 
If  it  is  relieved  of  three-quarters  of  the  burden 
why  should  it  hesitate  to  bear  the  remainder  ? 
The  Bank  promoters  are  willing  to  give  their 
professional  skill ; to  bear  the  cost  of  distribu- 
tion and  collection ; and  to  risk  their  own 
money  instead  of  the  money  of  Government. 
There  is  no  reason  why  Government  should 
hesitate  to  do  what  remains  to  be  done,  and 
give  them  the  free  use  of  the  simple  and 
effective  machinery  provided  by  law  for  the 
recovery  of  agricultural  advances  ; The  more 
so  .because  without  these  facilities  the  bank 
would  be  driven  to  employ  the  costly  and 
oppressive  machinery  of  the  civil  courts,  and 
thus  create  afresh  for  the  ryot  the  very  evils 
which  we  desire  to  remove. 

For  any  further  discussion  of  these  questions 
I would  refer  to  the  Blue-book,  where  the 
objections  raised  by  the  India  - office  are 
patiently  and  fully  answered  by  the  Poona 
Committee.  But  I do  not  attach  much  im- 
portance to  any  dialectic  victory  in  such  a 
controversy.  Our  main  contention  is  that  the 
time  for  academic  discussion  is  long  past. 
What  we  now  want  is  a practical  experiment. 
It  is  the  old  story  of  the  live  fish  and  the  full 
bowl  of  water.  The  philosophers  proved,  by 
good  metaphysical  arguments,  that  if  the  fish 
was  put  into  the  full  bowl  the  water  would  not 
overflow.  And  this  held  good  until  some  one 
of  less  subtle  mind  tried  the  experiment  and 
found  that  the  philosophers  were  in  the  wrong. 
So,  in  the  present  case,  we  desire  to  bring  the 
question  to  the  test  of  experience.  We  want 
a pioneer  bank  to  be  started,  without  delay, 
on  the  lines  above  indicated,  and  we  believe 
that  in  this  way  a system  will  gradually  be 
worked  out  free  from  practical  objections  and 
well  suited  to  the  special  needs  of  the  Indian 
ryot. 

My  story  is  now  ended.  I have  tried  to 
bring  before  you  the  terribly  precarious  con- 
dition of  many  millions  of  our  fellow  citizens — 
gentle,  industrious,  law-abiding  peasants.  And 
I have  indicated  one  of  the  measures  most 
urgently  required  in  order  to  place  them  in  a 
position  of  safety.  We  do  not  say  that  this 
remedy  alone  will  produce  prosperity.  Many 
other  reforms  are  urgently  needed.  But  this 
measure  is  so  simple  and  practical,  so  com- 
pletely in  accord  with  the  general  policy  of  the 
administration,  so  free  from  any  collision  with 
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vested  interests,  that  its  immediate  adoption 
seems  quite  unobjectionable.  It  is  indeed 
surprising-  that  any  one  should  be  found  going- 
out  of  his  way  to  oppose  such  an  interesting 
effort  of  self-help  and  public  spirit.  In  con- 
clusion, I would  most  earnestly  ask  you  to 
bring  public  opinion  to  bear  upon  the  India- 
office  with  regard  to  this  great  economic 
question.  The  present  time  is  most  oppor- 
tune for  two  reasons  : 1st,  because  even  now 
the  shadow  of  famine  is  over  the  land.  No 
doubt  the  public  officials  will  do  what  they  can 
to  save  life  and  relieve  suffering.  But  this  will 
be  done  at  a vast  expense,  which  can  ill  be 
afforded.  We  want  to  remove  the  originating 
cause  of  such  disasters,  instead  of  merely 
mitigating  the  effects  by  means  which 
pauperise  and  degrade.  And  the  second 
reason  is  that  public  attention  in  India  is  now 
being  particularly  directed  to  the  necessity  of 
organising  agricultural  credit.  The  subject 
was  prominently  brought  forward  at  the  recent 
Poona  Industrial  Conference.  And,  at  its  last 
session,  the  Indian  National  Congress  in- 
cluded the  establishment  of  agricultural 
banks  in  its  programme  of  Indian  reform. 
I also  observe,  with  much  satisfaction,  that 
the  Madras  Government  has  taken  up  the 
subject,  and  has  appointed  a special  officer, 
Mr.  Nicholson,  to  collect  information  regard- 
ing agricultural  banks,  at  home  and  abroad, 
and  formulate  a scheme  for  the  consideration 
of  Government.  May  the  scheme  prosper  ; 
and  when  it  comes  up  for  the  sanction  of  the 
India-office,  may  the  authorities  look  favour- 
ably on  it,  not  unmindful  of  the  injunc- 
tion of  the  Eastern  law-giver,  whose  words 
seem  intended  for  the  present  case  : “ Thou 
shalt  not  harden  thine  heart,  nor  shut  thine 
hand  from  thy  poor  brother ; but  thou  shalt 
open  thine  hand  wide  unto  him,  and  shalt 
surely  lend  him  sufficient  for  his  need.” 


DISCUSSION. 

Lord  Reay,  G.C.S.I.,  said  he  had  great  pleasure  in 
thanking  Sir  William  Wedderburn  for  having  again 
revived  this  important  subject.  It  was  not  anew  subject 
to  either  of  them,  as  they  had  treated  it  officially, 
and  therefore,  he  was  very  glad  to  greet  it  on  that 
platform  as  an  old  friend.  He  should  have  preferred 
to  hear  the  arguments  against  the  scheme  by  many 
gentlemen  present  with  longer  and  wider  experience 
of  India,  but  unfortunately,  he  had  to  attend  another 
meeting,  and  before  leaving  he  wished  to  support  in 
the  main  the  views  which  had  been  enunciated  in 
the  paper.  It  was  impossible  at  such  a meeting  to 


enter  into  the  details  of  the  Purandhar  Taluka  scheme, 
and  he  thought  his  learned  friend  had  very  wisely 
abstained  from  giving  the  details.  What  the  meeting 
had  to  do  was  to  show  their  sympathy  for  the  main 
principles  stated  in  the  paper,  that  it  was  the  duty  of 
the  Government  in  India  to  assist  institutions  which 
rested  on  a solid  financial  basis,  and  which  had  for 
their  object  to  give  credit,  at  a low  rate  of  interest,, 
to  its  agricultural  subjects.  The  Government  of 
India  had  a direct  interest  in  good  agriculture,  and 
solvent  occupiers  were  the  first  condition  of  good 
farming.  When  in  England  they  were  placing  the 
credit  of  Government  at  the  disposal  of  proprietors 
who  did  not  as  yet  exist,  surely  in  India  they  might 
place  the  credit  of  the  Government  at  the  disposal  of 
existing  proprietors,  in  order  to  keep  them  on  their 
legs.  Without  some  such  scheme  being  adopted,  as- 
had  been  pointed  out  before,  there  was  great  danger 
that  the  ryotwari  system  in  Bombay  would  be 
transformed  from  a small-holdings  system  into  a 
zemindari  system  of  larger  properties — a transforma- 
tion which  everyone  would  deprecate.  It  would  be 
a curious  comment  if,  while  legislation  was  all  ins 
the  direction  of  creating  a smaller  proprietary  in 
England,  we  should  do  nothing  to  prevent  small 
properties  being  absorbed  by  capitalists  in  India. 
This  was  actually  going  on  in  the  neighbouring  dis- 
tricts of  Bombay.  With  reference  to  the  statement 
in  the  paper  of  the  large  amount  of  money  locked  up- 
in  the  banks,  this  statement  probably  referred  to* 
certain  periods  of  the  year.  It  was  due  to  some 
fault  in  our  banking  system  that  at  times  there  was 
such  a glut  of  money  that  the  rate  in  Bombay  fell 
to  2 per  cent.,  when  the  rate  in  London  was  higher.. 
But  at  times,  when  the  export  trade  was  brisk,  the 
rate  of  interest  rose  considerably.  This  was  an, 
important  banking  question,  and  he  merely  alluded1 
to  it  to  show  that  they  had  to  deal  with  very  great 
fluctuations  in  the  rate  of  discount.  There  -was  one 
omission  in  the  paper  to  which  he  should  like  to- 
refer,  as  it  related  to  a somewhat  important  matter. 
Sir  William  stated  that  the  friendly  relations  between 
the  debtor  and  the  money-lender  were  increased  by 
the  fact  that  under  native  Governments,  and  in  the 
earlier  days  of  British  rule,  disputes  between  them 
were  usually  disposed  of  by  arbitration.  But  one 
of  the  objects  of  the  Deccan  Relief  Act,  which 
had  not  been  mentioned  in  the  paper,  was  to  re- 
store arbitration.  The  Act  did  establish  con- 
ciliators for  that  very  purpose.  He  supposed  Sir 
William  would  retort  that  the  clause  of  the  Deccan. 
Relief  Act  had  remained  a dead-letter;  and  he  was. 
afraid  there  was  a great  deal  of  truth  in  this,  but,  at  the 
same  time,  the  fact  remained  that  the  Indian  Legisla- 
ture certainly  wished,  when  that  Act  was  passed, 
to  establish  a better  and  inexpensive  form  of  pro- 
cedure between  debtors  and  creditors.  No  doubt  Sir 
William  would  also  say  that  the  Deccan  Relief  Act 
impaired  the  credit  of  the  ryots,  and  made  it  more 
difficult  to  obtain  money  at  easy  rates.  But  to  this- 
the  answer  would  be  that  it  certainly  was  not  in  the 
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interest  of  the  ryots  to  increase  unduly  the  facilities 
which  create  a condition  of  insolvency  which  place 
him  in  a helpless  situation  at  the  mercy  of  the 
money-lender.  With  regard  to  the  statement  as  to 
the  bank  in  Hungary  having  the  right  to  foreclose, 
he  should  like  to  have  some  assurance  that  it  was 
not  proposed  to  give  a power  to  the  banks  in  India 
of  foreclosing  without  going  to  arbitration. 

Sir  William  Wedderburn — Certainly  not. 

Lord  Reay  said  that  in  France  an  experiment  had 
been  made  by  the  Bank  of  France,  which  advanced 
in  the  Nievre  money  upon  condition  that  the  directors 
of  the  Agricultural  Society  of  that  Department,  who 
were  well  acquainted  with  the  financial  position  of 
•every  farmer  and  landlord,  gave  their  signature. 
The  bank  advanced  money  to  the  advantage  of  the 
agriculturists  of  the  district  with  perfect  safety.  If 
by  any  chance  those  who  might  speak  after  him 
were  of  opinion  that  this  experiment  should  be  triedj 
Trot  in  a whole  taluka , but  on  a smaller  scale,  Sir 
William  would  probably  not  object  to  this.  Like 
many  other  questions  in  India,  the  present  question 
could  only  be  solved  by  experience,  and,  therefore, 
it  was  important  that  we  should  make  some  be- 
ginning, and  cease  the  triangular  correspondence 
between  the  Government  of  Bombay,  the  authorities 
at  Simla,  and  the  India-office.  It  was  possible 
that,  in  some  parts  of  India,  the  conditions  under 
which  this  experiment  could  be  tried  would  be  more 
favourable  than  in  so  poor  a district  as  the  Deccan. 
There  was  one  difficulty  which  he  did  not  want  to 
obscure.  He  saw  it  stated  that  the  village  money- 
lenders were  prepared  to  co-operate  in  this  move- 
ment. This  was  a very  important  statement,  because, 
from  the  dim  recollection  which  he  had  of  some  of 
tthe  records  upon  the  subject,  he  knew  it  was  one  of 
the  most  formidable  arguments  raised,  that,  from  the 
moment  the  bank  charged  9 per  cent,  interest,  the 
money-lenders  would  charge  8 per  cent,  or  7 per 
cent.  By  this  means  the  scheme  could  be  imperilled 
if  not  defeated.  If  the  money-lenders  were  given 
some  position  in  the  bank,  this  might  be  avoided, 
and  their  knowledge  would  be  useful.  Notwithstand- 
ing all  his  efforts  to  encourage  takavi  advances, 
there  was  not  much  progress  made ; and  one  of  the 
difficulties  was,  that  the  native  officials,  on  whom  the 
responsibility  mainly  rested  of  carrying  them  out, 
were  reluctant,  being  afraid  that  the  advances  might 
not  be  repaid  when  the  time  came.  It  was,  however, 
(the  duty  of  the  Government  to  face  a certain  amount 
of  risk  where  these  advances  were  needed  by  de- 
serving agriculturists,  especially  to  counteract  the 
influence  of  bad  seasons. 

Sir  Charles  Bernard,  K.C.S.I.— I am  sure 
that  we  of  the  Indian  Section  of  the  Society  of  Arts 
are  deeply  indebted  to  Sir  William  Wedderburn  for 
the  very  interesting  paper  we  have  just  heard.  As 
be  says,  the  indebtedness  of  the  classes  connected 


with  the  land  is  one  of  the  most  important  of  Indian 
questions.  The  ryots  of  India  will  ever  be  grateful 
to  Sir  William  Wedderburn  and  his  Poona  friends 
for  the  zealous  and  able  way  in  which  they  have 
investigated  the  subject  and  placed  it  before  the 
public.  Sir  William  has  unfolded  his  view  of  the 
case  with  a clearness  which  we  must  all  acknowledge, 
but  I am  not  sure  that  the  whole  case  has  been  fully 
stated.  Much  fault  has  been  found  with  the  action 
or  inaction  of  the  India-office.  I have  no  brief  to 
defend  the  India-office,  which,  being  absent,  is  natu- 
rally found  to  be  in  fault.  But  these  things  were  not 
done  in  a corner.  The  grounds  on  which  the  India- 
office  acted  are  explained  in  papers  presented  to 
Parliament  nearly  six  years  ago,  at  the  instance  of 
our  chairman,  whose  sincere  interest  in  the  welfare  of 
our  Indian  fellow  subjects  we  all  acknowledge,  and 
to  whom  we  are  most  grateful  for  being  present  this 
evening.  All  who  are  interested  in  the  subject  have 
no  doubt  read  this  Blue-book,  and  I will  not  trouble 
you  with  any  discussion  thereon  ; but  it  is  perhaps 
worth  mentioning  that  Lord  Kimberley’s  despatch 
of  November,  1884,  of  which  the  reader  of  the  paper 
has  spoken,  recognised  most  emphatically  the 
importance  of  the  question,  signified  a disposition  to 
entertain  favourably  any  practical  proposal  for  the 
relief  of  the  Indian  peasantry  from  indebtedness,  and 
promised  the  most  careful  attention  to  any  revised 
scheme  for  promoting  the  objects  in  view.  I may 
not  trouble  the  meeting  with  general  remarks 
regarding  the  Indian  village  banker,  who  is  by  no 
means  the  wealthy  Shylock  that  he  is  often  repre- 
sented to  be.  His  services  to  the  landed  classes  are 
most  valuable ; he  keeps  the  ryot  and  his  family  on 
their  kgs ; without  his  ; ssistance  the  village  polity 
could  not  be  kept  going  ; and  though  his  rates  of 
interest  may  sound  high  to  English  ears,  yet  there 
must  be  many  counterbalancing  losses  in  his  busi- 
ness, for  the  Indian  village  banker  usually  lives  poorly, 
and  is  very  rarely  a rich  man.  Nor  will  I stop  to  point 
to  the  risk  of  making  borrowing  too  cheap  and  too 
easy  for  the  ryot.  In  Burma,  where  the  interest  on 
rural  loans  ranges  from  2\  to  5 per  cent,  per  month, 
even  where  good  security  is  given,  it  has  been  found 
that  only  2 per  cent,  of  the  ryots  were  hopelessly 
involved,  while  only  15  per  cent,  owed  more  than 
they  could  repay  in  a single  year.  Many  of  us  believe 
that  the  Indian  peasant  would  not  have  been  indebted 
to  the  extent  he  now  is,  if  he  had  not  been  pre- 
maturely enabled  by  British  laws  to  borrow  money 
easily  on  the  security  of  his  land.  As  has  been  said, 
Lord  Kimberley  invited  the  submission  of  a revised 
scheme  from  India,  but,  as  yet,  such  is  the  difficulty 
of  the  subject,  no  revised  scheme  has  been  matured. 
I hope  that  some  scheme  of  the  kind  may  soon  be 
forthcoming.  The  reader  of  the  paper  mentioned 
that  Mr.  Nicholson,  of  the  Madras  Revenue  Service, 
who  has  closely  studied  the  subject  of  agricultural 
banks  in  Italy  and  Germany,  and  has  published 
interesting  papers  thereon,  has  recently  been  deputed 
by  Lord  Wenlock  to  report  upon  the  matter  ; and 
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received  a letter  from  him  last  week,  saying  that  he 
hoped  soon  to  have  his  report  ready.  So  I trust  that 
before  long  a revised  scheme,  such  as  Lord  Kimberley 
suggested,  may  be  received  from  India.  Like  most 
other  Indian  revenue  officers,  in  more  than  one  province, 
I have  had  to  consider  the  question  of  rural  inbebted- 
ness,  and  watched  with  great  interest  the  Poona  dis- 
cussions and  proposals.  I was  employed  in  another 
part  of  India  when  those  proposals  were  sent  home, 
and  when  Lord  Kimberley’s  despatch  came  out ; and 
I confess  to  having  felt  relieved  when  it  became 
known  that  the  Poona  proposals  were  not  to  be 
carried  out  in  their  entirety.  The  Purandhar  scheme 
was  intended  to  be  a pioneer  scheme,  on  which,  if  it 
succeeded,  similar  arrangements  for  other  parts  of 
India  might  be  modelled.  Yet  the  authorities  who 
sent  forward  that  scheme  admitted  the  questionable 
character  of  some  of  its  provisions,  and  were  careful 
to  say  that  they  could  not  undertake  to  apply  those 
questionable  provisions  to  other  parts  of  India.  To 
me  it  seemed  that  the  Poona  scheme  could  not  have 
been  practically  successful,  and  could  never  have  been 
made  generally  applicable  to  other  parts  of  India.  If 
my  view— which  was  probably  shared  by  many  revenue 
officers — was  correct,  then  the  Poona  scheme,  if  it 
had  been  sanctioned,  might,  by  its  failure,  be  thrown 
back.  The  shortcomings  of  the  Poona  scheme  were, 
to  my  mind,  these : — First,  the  undertaking  was  on 
too  big  a scale,  and  tried  to  do  too  much  at  the  out- 
set. A general  settlement  and  liquidation  of  all  the 
debts  of  nearly  all  the  ryots  in  the  country  treated 
was  to  be  made.  The  settlement  was  to  be  made  by 
the  executive  officers  of  Government,  and  the  money 
was  to  come  from  the  funds  of  the  general  taxpayer. 
Then  the  bank  was  to  come  in — was  to  give  fresh 
loans  to  the  ryots,  who  had  thus  been  made  solvent, 
and  was,  by  and  bye,  to  pay  off  the  money  advanced 
by  the  Treasury,  if  it  could.  No  doubt  the  tract 
would  have  been  solvent  and  prosperous  for  a time,, 
and  the  ryots  would  have  merrily  contracted  fresh 
debts  to  the  bank,  which,  in  its  turn,  was  to  borrow 
money  on  debentures  in  England.  But  if  the  advance 
made  by  the  general  taxpayer  was  ever  repaid,  I 
fear  the  last  state  of  the  tract  would  have  been 
worse  than  the  first.  I question  if  English  capitalists 
would  have  advanced  money  to  the  bank  without 
some  understanding  with  the  Government,  which 
would  be  interpreted  into  a Government  guarantee 
directly  the  bank  got  into  difficulties.  Some  pro- 
portion— possibly  a considerable  proportion— of  the 
borrowing  ryots,  who  had  been  taken  in  the  mass 
without  selection,  would  be  behindhand  with  their 
payments,  from  one  cause  Or  another,  and  so  the 
difficulties  of  the  bank  would  begin.  In  Germany, 
and  especially  in  Italy,  where  circumstances  most 
resembled  Indian  facts,  the  rural  banks  began  on  a 
small  scale.  There  were  a great  many  of  them,  they 
were  managed  by  local  people,  and  they  got  the 
local  money-lenders  and  the  local  farmers  to  take 
shares  ; they  began  with  only  a few  clients  at  first, 
and  they  gradually— though,  in  most  cases,  very 


rapidly — extended  their  business.  In  India,  too,  the 
business  must  begin  on  a small  scale,  and  tentatively;, 
and  it  should  not  be  heralded  by  a general  liquida- 
tion of  all  rural  debts  at  the  cost  of  the  general 
taxpayer.  Each  bank  or  local  branch  should  secure 
the  co-operation  of  one  or  more  of  the  village 
bankers  and  solvent  ryots  as  shareholders ; these 
men  would  know  what  ryots  could  be  trusted  and 
what  could  not.  For  the  rural  banks,  if  they  are  to* 
succeed,  must  select  their  clients  ; and  with  a number 
of  local  shareholders — as  in  Italy — the  banks  would 
be  likely  to  select  discreetly  and  to  exercise  constant 
vigilance  over  borrowers.  Secondly,  the  Poona 
scheme  relied  too  much  upon  Government  help. 
At  the  outset  it  required  a general  settlement  of 
debts  all  over  the  country  by  the  agency  of  Govern- 
ment officers  and  from  the  Public  Treasury.  Then 
— and  this  seems  the  worst  feature  of  the  whole — the 
executive  officers  of  Government  were  to  step  in  and 
realise  the  bank’s  debt  from  borrowers  who  would 
not  pay.  The  process  by  which  arrears  of  Govern- 
ment revenue  are  collected  is,  that  the  collector 
certifies  as  to  the  arrears ; his  certificate  has  the 
force  of  a decree,  and  can  be  enforced  just  as  the 
decrees  of  a civil  court  are  executed.  Who  would 
give  the  certificate  in  the  case  of  the  bank  ? If  a 
borrower  claimed  that  the  account  against  him  was- 
wrongly  stated,  that  interest  was  overcharged,  or 
that  his  payments  were  not  duly  credited,  who  would 
try  these  issues  ? Surely  the  collector  and  his  staff 
could  not  find  time  to  try  them  properly.  Such 
issues  could  best  be  decided  by  the  civil  courts. 
Twenty- three  years  ago  rent  suits  in  Bengal — which 
are  the  burning  questions  in  that  province — were 
transferred  from  the  jurisdiction  of  the  collectors  to 
the  civil  courts  ; and  it  is  matter  of  common  know- 
ledge that  the  poorer  parties  in  these  cases — about 
200,000  suits  a year — get  better  justice  under  the 
present  system  than  they  did  under  the  old.  So 
with  issues  between  ryots  and  bankers,  the  ryots 
will  in  the  long  run  fare  better  in  the  civil 
courts  than  under  the  executive  arrangements  of 
the  collector.  I greatly  question  whether  the  Indian 
Legislature  would  be  generally  ready  to  apply 
the  collector’s  executive  jurisdiction  to  disputes 
between  the  ryots  and  rural  banks.  It  was  only  last 
month  that  the  Indian  Legislature  refused  to  pass  an 
Court  of  Wards  Act  for  Bengal,  until  the  Govern- 
ment gave  a pledge  to  take  measures  for  preventing 
arrears  of  rent  on  Wards’  estates  from  being  realised 
under  the  collector’s  executive  authority,  or  under 
the  certificate  procedure,  as  it  is  called.  These  two 
faults — namely,  attempting  too  much  at  once,  and 
relying  too  much  on  Government  aid — would,  I 
believe,  have  wrecked  the  Poona  scheme,  if  it  had 
ever  been  launched.  And  the  experience  gained 
would  only  have  been  of  a negative  kind,  showing 
mainly  what  courses  must  be  avoided.  If  a revised 
scheme  is  brought  forward  of  a more  practical  kind, 
under  which  rural  banks  should  start  from  small 
beginnings,  as  purely  local  institutions,  and  under 
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which  the  banks  should  only  have  the  ordinary 
remedy  against  their  debtors,  then,  I think,  the 
establishment  of  such  banks  should  be  sanctioned,  as 
experiments,  in  one  or  more  districts  of  every  pro- 
vince, where  the  people  and  the  collector  for  the 
time  being  may  be  ready  to  work  the  scheme.  And, 
in  that  case,  I think  the  State  might  reasonably  help 
rural  banks  by  some  such  concessions  as  the  follow- 
ing, namely : — (a)  The  loan  of  public  money  at  4 per 
cent,  per  annum,  on  the  security  of  the  bank  and  all 
its  assets,  in  proportion  of  one  rupee  of  public  money 
for  every  two  rupees  of  actually  paid-up  private 
capital ; (&)  the  reduction  of  all  stamp  fees  by  one- 
half,  or  even  two-thirds,  on  litigation,  and  on  deeds 
for  a period  of  (say)  ten  years,  to  begin  with ; ( c ) the 
remission  of  registration  fees  on  documents  for  five 
years,  and  the  reduction  of  fees  by  one- half  for  five 
years  more ; ( d ) the  auditing  and  publication  of  the 
bank’s  accounts  by  the  public  officers  once  in  every 
half  year ; ( e ) the  custody  of  the  bank’s  cash,  beyond 
a certain  minimum,  and  of  the  bank’s  securities  in 
public  treasuries  and  sub-treasuries.  As  I have  said, 
I have  no  authority  to  speak  for  the  India-office,  and 
I cannot  say  how  a revised  scheme  of  this  kind  might 
be  viwed  by  the  highest  authorities,  but  I have,  on 
the  invitation  of  your  chairman,  so  far  as  time  allowed, 
expressed  my  own  views  on  a subject  of  really  para- 
mount interest  to  the  bulk  of  the  Indian  population. 

Mr.  A.  Rogers  said,  although  he  entirely  con- 
curred in  the  principle  of  agricultural  banks,  his 
chief  objection  to  the  proposed  scheme  for  India 
was  that  the  bank  would  be  impracticable, 
owing  to  its  not  being  able  to  compete  with 
the  local  money-lender.  In  order  to  do  this,  the 
bank  would  require  to  have  a branch  in  every 
single  village.  As  was  well  known  to  all  Anglo- 
Indians,  almost  every  village  had  its  money-lender^ 
and  this  person  also  acted  as  a grain  dealer  and 
pawnbroker,  and  with  him  the  ryot  had  a running 
account.  It  was  impossible  that  any  bank  could 
compete  with  such  persons.  The  ryot  did  not  want 
a certain  sum  of  money  once  a year,  but  a varying 
amount  perhaps  as  often  as  once  a week.  It  would 
be  impossible  for  the  bank  to  have  branches  in  every 
village  ; and  unless  it  did  so,  it  could  never  compete 
with  the  local  money-lender.  The  scheme  would  not 
thus  be  a financial  success,  and  must  ultimately  break 
down.  With  regard  to  the  change  in  the  friendly  re- 
lations between  the  money-lender  and  the  ryot,  which 
had  been  referred  to,  he  thought  Sir  William  Wedder- 
burn  had  not  traced  this  to  its  true  cause.  It  was 
due  to  a change  that  was  made  in  the  law.  Under 
the  former  Bombay  law  a running  account  went  on 
for  twelve  years,  which  enabled  the  parties  to  it  to 
look  round  them  and  arrange  with  each  other,  but 
upon  the  twelve  years  being  cut  down  to  three,  the 
money-lenders,  in  sheer  self-defence,  took  to  putting 
their  debtors  into  court  and  getting  decrees  against 
them.  Had  this  change  in  the  law  not  taken  place, 
the  amicable  relations  which  formerly  existed  between 


creditor  and  debtor  would  not  have  been  disturbed. 
The  best  thing  one  could  do  in  order  to  restore 
these  amicable  relations  would  be,  as  far  as  possible, 
to  restore  the  old  state  of  the  law,  and  allow  a longer 
period  within  which  the  money-lender  and  debtor 
could  come  to  terms.  It  was  said  in  the  paper  that 
40,000,000  people  in  India  were  continually  on  the 
verge  of  semi-starvation,  but  if  such  were  the 
case,  he  thought  the  population  would  not  have 
increased  by  80,000,000  in  the  last  decade.  The 
Government  was  doing  all  it  could  in  order  to 
place  the  ryot  in  a proper  position  of  independ- 
ence. The  land  tenure  in  Bombay  was  most  favour- 
able ; a man  got  a full  proprietary  title  to  his  land, 
and  could  mortgage  or  sell  it  very  quickly,  the  system 
of  transfer  being  of  the  most  simple  possible  descrip- 
tion. The  Government  were  also  prepared  to  make 
taccavi  advances.  He  could  not  quite  understand 
how  the  pressure  of  population  upon  the  land,  to 
which  the  ryot’s  indebtedness  was  chiefly  due,  could 
be  remedied  by  agricultural  banks. 

Surgeon-Lieut.-Colonel  Hkndley  C.I.E.  thought 
it  would  be  better  to  lend  in  kind  or  seed  than 
money.  It  was  contrary  to  his  experience  that 
the  agriculturist  was  thrifty,  for  he  believed  a ryot 
spent  all  the  money  he  earned  in  times  of  prosperity 
on  marriage  and  funeral  expenses.  In  fact,  he  often 
went  out  of  the  way,  and  created  the  necessity  for 
spending  money.  He  quoted  from  a friend,  a native 
noble,  who  stated  that  the  cultivator  did  not  lose  by 
the  rent,  but  was  kept  in  poverty  by  extravagant 
expenditure  on  marriages,  &c.  A short  time  ago  he 
himself  employed  a mechanic  to  make  some  brass 
vessels.  He  was  very  successful,  and  made  a deal  of 
money  ; but  the  first  year  he  spent  nearly  all  in  cele- 
brating his  father’s  funeral ; and  he  then  went  back 
to  his  grandfather,  and  spent  the  remainder  on  his 
funeral  ceremony.  One  of  his  (Dr.  Hendley’s)  clerks 
spent  his  own  income,  his  brother’s  income,  and  that 
of  his  father  for  two  years  upon  the  marriage  cere- 
mony of  certain  of  his  children.  In  Rajputana  the 
nobles  had  formed  a society,  chiefly  under  the 
inspiration  of  Colonel  Walter,  lately  agent  to 
the  Governor-General,  for  reduction  of  such  expendi- 
ture, and  so  far  it  had  been  worked  most  successfully. 
This  showed  how  much  they  felt  the  necessity  of 
reform,  and  he  (Dr.  Hendley)  hoped  that  their  good 
example  would  be  followed  by  the  lowrer  classes.  In 
establishing  these  banks,  it  was  very  necessary  to  see 
that  the  ryot  did  not  have  the  easy  handling  of  too 
much  money,  and  that  he  should  be  kept  under  proper 
control  by  the  village  authorities.  The  most  im- 
portant point  of  all  wras  to  make  it  as  difficult  as 
possible  for  the  ryot  to  get  cash,  though  we  ought 
to  do  our  utmost  to  provide  him  with  seed  and 
subsistence  in  times  of  scarcity,  and  to  teach  him  to 
be  provident.  The  great  desire  of  the  ryots  in  some 
Native  States,  where  the  central  authority  was  weak, 
was  to  live  on  the  estates  of  nobles  rather  than 
Government  land,  as  in  the  latter  case  the  collec- 
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tion  of  the  rent  fell  to  an  agent,  who  had  no  heart  in 
the  matter.  One  of  the  most  important  things  in 
India  was  to  protect  the  nobles  and  the  people 
against  the  middleman.  It  would  be  more  to  the 
advantage  of  the  nobles  if  we  taught  them  less  of  the 
power  of  passing  a successful  examination  at  the 
university  than  how  to  deal  justly  with  their  ryots, 
and  to  protect  themselves  against  the  agents  who 
preyed  upon  them.  In  some  of  our  noble’s  colleges 
he  believed  this  was  done.  Speaking  for  himself,  he 
might  say  he  was  as  much  in  sympathy  with  the 
nobles  as  with  the  ryots. 

Dr.  A.  J.  Voelcker  said  that  when  he  was  in 
India  some  time  ago,  he  tried  to  ascertain  some  of  the 
causes  of  the  indebtedness  of  the  Indian  people,  and 
the  conclusion  he  had  come  to  was,  that  the  existence 
of  the  money-lender  was  a result  of  the  indebtedness 
rather  than  the  cause  of  it.  Money-lenders  would 
not  go  to  a place  if  there  were  nothing  to  be  got 
from  it,  and  one  sign  of  true  poverty  was  the 
scarcity  of  money-lenders.  The  secret  of  the  present 
position  of  the  ryots  rested  very  much  more  with 
themselves  than  Sir  William  Wedderburn  would  have 
one  believe.  The  principal  cause  of  the  misery  was 
the  improvidence  of  the  people  ; and,  if  they  had  their 
old  debts  paid  off  and  farther  money  advanced,  he  did 
not  believe  that  they  would,  as  Sir  William  Wedder- 
burn imagined,  at  once  proceed  to  dig  wells  and  to 
manure  the  land.  The  ryot  often  would  not  use  canal 
water,  in  order  to  increase  his  crop  and  get  more  off 
his  land,  but  he  would  only  begin  to  use  it  when  his 
crop  was  actually  about  to  fail.  When  in  Madras,  he 
came  across  an  interesting  instance  of  the  the  culti- 
vators of  the  soil  combining  together  to  form  a co- 
operative association  for  the  purpose  of  protecting 
themselves  against  the  extravagant  charges  of  the 
money-lenders.  Instead  of  paying  25  per  cent,  or 
more,  money  was  lent  by  the  association  to  its  mem- 
bers at  12  per  cent.  A measure  like  this  would,  he 
thought,  go  farther  than  the  establishment  of  agri- 
cultural banks  towards  the  improvement  of  agricul- 
tural credit. 

SirSTEUART  Colvin  Bayley,  K.C.S.I.,  thought 
there  were  one  or  two  points  which  had  not  yet  been 
brought  forward  by  previous  speakers  which  he  would 
refer  to,  and,  if  possible,  he  hoped  the  reader  of  the 
paper  would  help  him  to  come  to  a conclusion  upon 
them.  He  had  taken  a strong  interest  in  this  question 
from  the  beginning,  having  been  a member  of  the 
Government  of  India  when  the  subject  was  under 
consideration,  and  more  especially  responsible  for  the 
despatch  wherein  the  recommendation  to  which  Sir 
William  Wedderburn  had  alluded  went  home.  He 
might  excuse  himself  now  from  saying  anything 
further  about  that,  except  that  he  was  still  in 
principle  strongly  in  favour  of  that  or  some  similar 
experiment  being  tried.  He  did  not  recede  one 
iota  from  that  point  of  view  when  he  said  there 
were  some  objections  to  it  which  had  not  been 


properly  met.  The  objections  which  the  Secretary 
of  State  took  would  be  supposed  by  anyone  who  had 
only  heard  what  the  reader  of  the  paper  had  read,  to 
arise  from  want  of  sympathy,  hard-heartedness,  and  a 
desire  to  obstruct  what  was  really  an  obvious  bless- 
ing to  the  poorer  agriculturists  of  the  Deccan.  The 
real  grounds  on  which  exception  was  taken  to  the  pro- 
posal were  distinctly  practical.  It  was  urged  that, 
after  the  ryot  had  been  relieved  of  his  previous  debts 
by  Government  money,  he  would  have  first  of  all  to 
pay  off  the  amount  which  had  been  advanced,  and 
this  was  calculated  to  occupy  twenty  years,  and 
during  that  time  he  would  have  to  pay  his  assess- 
ment as  well,  so  it  was  not  quite  plain  where  the 
surplus  income  at  his  disposal  was  to  come  from 
on  which  he  could  go  to  the  bank  and  borrow. 
Another  objection  was,  that  the  bank  would  come 
into  competition  with  the  ordinary  village  sowcar 
but  would  not  be  able  to  oust  them ; that  was  to 
say,  the  ryot  would  have  to  go  to  the  sowcar  for 
a continuous  supply  of  petty  loans,  and  the  result 
would  be  that  the  latter,  having  had  the  cream  of  his 
business  taken  away  by  the  banks,  would  be  forced 
to  increase  his  rate  of  interest,  in  his  dealing  with  the 
ryots  on  the  smaller  matters.  They  were  told  that  the 
intention  was  to  bring  the  money-lender  into  con- 
nection with  the  banks,  which  was  also  proposed 
in  the  Ghoozerati  scheme,  but  he  had  never  yet 
seen  how  it  was  proposed  to  work  out  this  plan 
in  connection  with  the  Purandhar  taluka  scheme.  It 
was  important,  and  he  would  be  glad  to  have  some 
further  explanation  of  the  modus  operandi.  The  chief 
objection,  however,  was  to  the  recovery  ot  dues  by  the 
Government  officials.  The  reader  of  the  paper 
thought  there  must  be  some  misapprehension  upon 
this  subject,  but  the  papers  that  went  home  were  as 
clear  as  they  possibly  could  be  about  this.  He  did 
not  think  there  could  be  any  misapprehension  upon 
the  matter,  though  there  might  have  been  a differ- 
ence of  opinion.  The  Secretary  of  State  probably 
imagined,  that  although  the  intention  was  only  to  re- 
sort to  Government  officials  as  a last  resource,  yet,  as 
a matter  of  fact,  when  the  bank  found  any  difficulty 
in  collecting  its  dues,  if  all  they  had  to  do  was 
to  hand  the  paper  of  claims  to  the  collector,  they 
would  have  recourse  to  that  very  simple  and  easy 
method  of  recovery  very  often.  Those  were  not 
obstructive  objections,  but  practical  objections  to  the 
scheme,  which  had  to  be  met,  and  the  correspondence 
with  the  Secretary,  of  State  so  far  as  he  knew,  ended 
there.  His  own  information  only  extended  up  to  1886. 
The  case  then  stood  thus.  The  Secretary  of  State  had 
made  his  practical  objections  ; he  had  asked  that  the 
scheme  should  be  reconsidered  in  the  light  of  these 
objections  ; and  he  further  said  he  would  be  glad  to 
give  his  favourable  consideration  to  a revised  scheme. 
The  committee  that  had,  in  the  first  instance,  investi- 
gated the  scheme  put  forward  a paper  of  answers ; 
and  at  that  stage  he  (the  speaker)  left  it.  He  knew 
that  the  matter  was  referred  to  the  Government  of 
Bombay,  but  he  did  not  know  whether  the  committee 
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at  Poona  had  ever  tried  to  make  such  alterations  as 
would  meet  the  objections.  He  should  be  very  glad 
if  the  reader  of  the  paper  could  tell  them  exactly  what 
had  happened  after  that  point,  and  also  if  the  objections 
•could  not  reasonably  and  fairly  be  met.  For  instance, 
was  it  essential  that  you  should  go  to  the  revenue 
courts  for  assistance  in  attesting  the  revenue  debts. 
The  matter  did  not  seem  to  him  to  be  one  so  entirely 
for  denunciation  of  the  Secretary  of  State  as  Sir 
William  Wedderburn  would  have  them  believe. 

Sir  George  Birdwood,  K.C.I.E.,  C.I.E., 

said  he  Was  not  entitled  to  express  any  opinion 
on  the  subject  of  Sir  William  Wedderburn’s 
paper.  It  was  true  he  had  lived  many  years 
in  India,  but  India  was  not  a single  country, 
but  a continent  of  many  countries,  and  you 
might  know  a great  deal  of  one  part  of  it  without  1 
knowing  anything  worth  acceptance  of  the  rest,  and  j 
even  as  regarded  the  Bombay  Presidency  his  obser- 
vations had  been  limited  to  but  a few  of  the  many 
sides  of  local  life  there  presented  to  him.  But 
with  reference  to  the  reflections  that  had  been 
cast  on  what  was  termed  the  unthrifty  habits 
of  the  Indian  ryots,  he  would  like  to  say  that, 
so  far  as  the  ryots  of  the  Southern  Mahratta 
Country  and  the  Canarese  marches  of  Western  India 
were  concerned,  they  did  not  in  the  least  corre- 
spond with  his  own  experience.  They  were  a most 
thrifty  people,  most  industrious,  and  most  enduring, 
while  their  lavish  expenditure  on  funerals,  marriages, 
and  other  ceremonial  observances,  was  determined 
by  their  religious  beliefs;  and  though  it  might 
waste  their  resources,  it  promoted  their  happi- 
ness, and  would  be  continued  so  long  as  they 
remained  in  the  faith  of  their  forefathers,  by  which 
their  lives  had  been  regulated  for  nearly  5,000  years. 
He  might  say,  also,  that  he  thought  Sir  William 
Wedderburn  had  made  out  a strong  case  for  a care- 
fully limited  experimental  trial  of  his  proposals  for 
the  relief  of  the  almost  universal  indebtedness  of  the 
Indian  ryots.  He  appreciated  all  the  difficulties  be- 
setting the  attempt.  These  simple  people  would 
never  distinguish  between  the  agricultural  banks  Sir 
William  wished  to  establish  and  the  Government.  In 
India  every  man  who  wore  a shoulder-belt  and  brass 
plate  was  identified  with  the  Government ; and  Sir 
William  Wedderburn  would  remember  how,  on 
the  eve  of  the  Mutiny,  in  1857,  an  enterprising 
native  swindler  went  all  about  the  Southern 
Mahratta  Country  levying  improvised  taxes  in  the 
name  of  the  Government,  on  the  sole  authority 
•of  a label  of  the  Royal  Arms  of  the  United  King- 
dom on  an  empty  Fortnum  and  Mason’s,  or  Crosse 
and  Blackwell’s  pickle  bottle,  in  which  he  collected 
the  contributions  of  his  easy  dupes.  The  proposed 
banks  seemed  to  him  somewhat  unsuited  to  the  genius 
of  the  people,  and  this  was  the  fundamental 
•difficulty  of  our  position  in  India,  that  we  were  a 
foreign  Government  there,  and  that  the  ideas  and 
institutions  of  our  modern  Western  system  of 


competitive  civilisation,  to  which  we  owed  our 
prosperity  and  great  international  position  in  the 
world,  were  in  direct,  and  inherently  antithetical, 
opposition  to  the  whole  social  and  economic  con- 
stitution of  a country  still  organised,  throughout 
its  greater  part,  on  the  basis  of  the  ancient 
Eastern  co-operative  system  of  civilisation.  Under 
that  system,  as  originally  developed,  the  law  oflanded 
tenure  wae  associated  with  the  benignant  provision 
familiar  to  us  all  under  its  Biblical  designation  of 
the  “Law  of  Jubilee,”  by  which  no  ryot’s  debt 
could  run  more  than  fifty  years  [Leviticus  xxv. 
and  xxvii.].  He  did  not  pretend  to  fully  understand 
such  intricate  economic  questions,  and  did  not  know 
whether  the  suggestion  was  a sound  one  or  not,  but 
in  treating  of  the  picturesque  aspects  of  Indian  village 
life  he  had  more  than  once  indicated  that  some  such 
conditions  as  those  of  this  law  of  Jubilee  might  be 
introduced  by  us  for  the  relief  of  the  apparently  hope- 
lessly encumbered  ryots  of  India.  He  thought  also 
that  Sir  William  Wedderburn  had  made  out  a strong 
case  of  the  most  exasperating  neglect  of  his  benevolent 
proposals ; but  this  indictment  lay,  in  his  opinion, 
less  against  Lord  Kimberley  than  the  usual 
“ cussedness”  of  Providence  ; and  he  felt  sure  that  Sir 
William  Wedderburn’s  present  paper,  and  the  discus- 
sion that  had  taken  place  on  it,  when  published  in  the 
Society’s  Journal , would  lead  to  a revival  of  official 
interest  in  the  subject,  and  probably  to  its  being 
once  more  referred  by  the  Government  of  India  to  the 
India-oflice.  At  any  rate,  the  Indian  Section  were 
under  deep  obligation  to  Sir  William  Wedderburn  for 
his  interesting  paper  ; and  the  earnest  sympathy  it 
evinced  with  the  people  of  India  must  have  been 
gratifying  to  all  present,  and  would  secure  him  the 
unanimous  and  hearty  thanks  of  the  meeting.  He 
desired  also  to  acknowledge  the  obligation  of  the 
Indian  Section  to  Mr.  Samuel  Smith  for  presiding 
on  the  occasion.  Occupying  the  onerous  and  honour- 
able public  position  he  did,  it  was  most  kind  of  him 
to  give  up  three  ungrudged  hours  of  his  time  to  the 
service  of  the  Society. 

Mr.  H.  M.  Hyndman  denied  that  the  Credit 
Foncier  in  France,  or  similar  institutions  in  Germany, 
Austria,  Italy,  or  elsewhere,  had  been  of  any  benefit 
to  the  peasantry,  as  alleged  by  the  reader  of  the 
paper.  On  the  contrary,  the  Agricultural  Commis- 
sions in  France  showed  that  facilities  for  borrowing 
were  dangerous  to  the  small  landowners.  The 
Imperial  Commission  in  Germany,  of  which  Pro- 
fessor Nasse  was  President,  showed  the  condition  of 
small  owners  in  Baden-Baden  and  Alsace,  and  that 
of  which  Senator  Jacini  was  President,  the  state  of 
things  in  Lombardy.  So  far  from  having  benefited 
the  peasantry,  the  tendency  had  been  quite  the 
reverse.  The  creation  of  land  banks  in  India  of  the 
kind  advocated  by  Sir  William  would,  he  feared, 
increase  the  domination  of  the  towns  over  the 
country,  and  slowly  drain  away  the  substance  of  the 
peasantry  still  more.  If,  by  the  establishment  of  a 
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bank,  the  rate  of  interest  now  charged  by  the  money- 
lender was  cut  down,  some  good  would  be  done  ; but 
he  should  be  very  sorry  to  see  the  plan  introduced 
into  India,  as  it  would  have  other  effects,  which 
would  be  injurious. 

The  Chairman  thought  the  paper  must  have 
impressed  everyone,  as  it  dealt  with  a question  of 
vital  importance  to  India.  The  most  pressing  ques- 
tion was  the  poverty  of  the  peasantry  and  their 
indebtedness.  It  was  true  there  might  be  many 
difficulties  in  the  way  of  remedying  this,  but  he 
thought  the  lines  upon  which  Sir  William  Wedder- 
burn  had  advocated  relief  were,  in  the  main,  sound, 
though  whether  they  could  be  carried  out  to  the 
extent  suggested  was  not  in  his  power  to  say.  He 
certainly  thought  the  experiment  ought  to  be  tried. 
It  was  to  be  extremely  regretted  that,  from  some 
fault  or  other,  for  ten  years  the  valuable  suggestion 
which  had  been  made  should,  through  the  action 
of  the  home  Government,  have  remained  a dead- 
letter.  He  hoped  the  discussion  that  day  would 
do  something  towards  reviving  interest  in  the  ques- 
tion, and  that  they  would  be  able  to  press  the 
Government  to  remove  any  impediments  which  they 
might  have  placed  in  the  way  of  the  authorities  in 
India.  It  struck  him  that  the  Indian  Government 
was  far  more  competent  to  judge  of  this  matter  than 
the  English  Government.  In  conclusion,  he  begged 
to  propose  a hearty  vote  of  thanks  to  the  reader 
of  the  paper. 

Sir  William  Wedderburn,  in  reply,  said  that, 
in  his  opinion,  the  Poona  Committee  had  given 
satisfactory  answers  to  all  the  objections  raised  by 
the  India- office.  The  correspondence  would  be 
found  in  the  Blue-book.  The  promoters,  however, 
did  not  attach  much  importance  to  a victory  in  this 
academic  discussion.  What  they  wanted  to  do  was 
to  try  a practical  experiment.  In  India  things 
seldom  turned  out  as  was  expected  even  by  the  most 
experienced  officials.  For  example,  it  was  believed 
that  the  financial  difficulties  of  the  ryot  would  be 
best  relieved  by  an  Insolvency  Act,  and  accordingly 
insolvency  clauses  were  introduced  into  the  Deccan 
Relief  Act.  But  not  a single  ryot  would  accept  the 
benefit  of  its  provisions.  Two  or  three  ryots  were 
declared  insolvent  by  the  court,  but  it  was  done 
against  their  tears  and  protestations.  They  said 
they  would  be  disgracing  their  ancestors  if  they  did 
not  pay  their  debts,  as  religion  required,  and  that 
they  were  being  ruined  both  in  this  world  and  in  the 
next.  To  go  on  arguing  about  matters  of  detail 
was  waste  of  time.  The  thing  was  to  set  the  bank 
going,  when  the  real  difficulties  and  the  best  re- 
medies would  come  to  light.  He  was  grateful  to  the 
gentlemen  who  had  taken  part  in  the  discussion.  Sir 
C.  Bernard  had  said  the  promoters  proposed  the  ex- 
periment on  too  large  a scale.  To  that  he  would 
reply  that  this  objection  had  never  been  taken  before. 
Also  they  were  quite  willing  that  the  experiment 


should  be  tried  on  a smaller  scale,  say  in  a group  of 
villages,  provided  a real  genuine  experiment  was 
made.  Then  it  was  objected  that  the  money-lenders 
would  not  come  into  the  scheme  ; but  the  fact  was 
the  money-lenders  had  already  agreed  to  co-operate, 
for  they  saw  that  as  shareholders  in  the  bank  it  would 
be  more  profitable  for  them,  lending  borrowed  funds 
instead  of  their  own  capital.  It  was  only  when  the 
local  money-lenders  had  agreed  that  the  deputation 
of  bankers,  money-lenders,  and  ryots  waited  on  Sir 
James  Fergusson.  The  scheme  was  mainly  decreed 
by  experienced  native  pensioned  officers,  revenue  and 
judicial,  who  were  thorough  men  of  business,  who 
had  themselves  carried  on  the  administration  of  the 
country  and  knew  the  needs  of  the  people.  The 
interminable  correspondence,  lasting  over  five  years, 
had  wearied  out  the  promoters.  The  chairman,  a 
leading  banker  of  Poona,  had  died  during  the  nego- 
tiations, and  others  had  got  disgusted  by  the  obstruc- 
tion and  delay.  That  was  how  the  scheme  was  de- 
feated. With  regard  to  the  action  of  the  French 
Credit  Foncier,  to  which  Mr.  Hyndman  referred,  it 
would  of  course  be  necessary  to  guard  against  the 
tyranny  of  large  capitalists  as  against  the  tyranny  of 
small  capitalists ; but,  in  this  particular  case,  it  was 
proposed  to  place  the  management  of  the  bank  in  the 
hands  of  a class  of  men  who  had  the  complete  confi- 
dence of  their  fellow  citizens.  He  had  purposely 
omitted  reference  to  the  Deccan  Relief  Act,  be- 
cause it  was  a very  controversial  question.  Also 
although  the  Act  did  something  to  disarm  the  credi- 
tor, it  also  struck  at  the  credit  of  the  ryot.  He 
agreed  with  Mr.  Rogers,  that  the  shortening  of  the 
term  of  limitation  had  done  great  mischief  to  the 
ryot. 

The  vote  of  thanks  having  been  unanimously  agreed 
to,  the  meeting  terminated. 


TWENTIETH  ORDINARY 
MEETING. 

Wednesday,  May  11,  1892  ; Prof.  William 
Chandler  Roberts-Austen,  C.B.,  F.R.S., 
Member  of  the  Council,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Castle,  Sydney  C.  C.,  40,  Chancery-lane,  W.C. 
Gubbins,  John  Harington,  British  Legation,  Tokio, 
Japan,  and  Oriental  Club,  Hanover-square,  W. 
Smith,  Sir  Donald  A.,  K.C.M.G.,  LL.D.,  Montreal, 
Canada. 

Woolf,  M.,  16,  Grevill e-place,  N.W. 

Young,  Herbert  Edward,  White  Hart-street,  High 
Wycombe. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society 
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Collins,  Ernest,  The  Gables,  Wedderburn-road, 
Hampstead,  N.W. 

Deverell,  Frederick  Harold,  The  Custom-house,  E.C. 
Dowling,  Dennis  John,  Bromley,  Kent. 

Elworthy,  Herbert  S.,  care  of  William  Watson  and 
Co.,  Bombay,  India. 

Fowler,  Alexander  Farquharson,  Highfield,  Ashton, 
Preston,  Lancashire. 

Gray,  Robert,  Glenclune,  Port  Glasgow. 

Grinlinton,  J.  J.,  care  of  Messrs.  Darley  and  Butler, 
Billiter  - square-buildings,  E.C.,  and  Colombo, 
Ceylon. 

Grover,  Colonel  George  Edward,  R.E.,  British 
Section,  World’s  Columbian  Exposition,  Chicago, 
U.S.A.,  and  United  Service  Club,  S.W. 
Gwynne-Griffith,  J.  St.  A.  Mansel,  Hendre-Owen, 
Bedford-park,  Chiswick. 

Hutchinson,  Surg.-General  Robert  F.,  M.D.,  35, 
Clanricarde-gardens,  W. 

Ismay,  Thomas  Henry,  J.P.,  D.L.,  Dawpool,  Birken- 
head. 

Jones,  Julius  Marris  Wilson,  309,  Kennington-road, 
S.E. 

Kempster,  William  Henry,  M.D.,  Oak  - house, 
Battersea,  S.W. 

Osborne,  Major-Gen.  W.,  United  Service  Club,  S.W. 
Rollit,  Sir  Albert  Kaye,  M.P.,  LL.D.,  Dunster- 
house,  Mark-lane,  E.C.,  and  Cottingham,  East 
Yorks. 

Sandell,  Henry  William  Adrian,  M.R.C.S., 
L.R.C.P.,  Leighton  Buzzard,  Bedfordshire. 
Saubergue,  Arthur  de,  3,  Victoria-street,  S.W.,  and 
Barbadoes,  West  Indies. 

Sherwell,  John  William,  Saddlers’ -hall,  14 1,  Cheap- 
side,  E.C. 

Tonks,  J.  William,  Vittoria-street,  Birmingham. 
The  paper  read  was — 

THE  USES  AND  APPLICATIONS  OF 
ALUMINIUM. 

By  G.  L.  Addenbrooke. 

The  utility  of  a metal  in  the  arts  is  governed 
by  its  physical  properties,  and  the  price  at 
which  it  can  be  produced  in  an  available 
form.  I propose,  therefore,  as  a commence- 
ment, to  deal  with  both  of  these  aspects  of  the 
question  this  evening,  in  order  that  a fairly 
correct  basis  may  be  arrived  at  on  which  to 
estimate  the  uses  to  which  aluminium  is 
applicable ; and,  in  what  I say,  it  must  be 
understood  that  I refer  generally  to  aluminium 
itself,  or  to  aluminium  alloyed  with  a few  per 
cent,  of  other  metals,  unless  it  is  mentioned  to 
the  contrary,  and  not  to  aluminium  bronzes,  or 
bronzes  consisting  chiefly  of  copper  alloyed 
with  a few  per  cent,  of  alumintum. 

Let  us  commence  with  the  cost  of  the  metal, 


as  that  so  largely  determines  its  sphere  of 
usefulness.  Just  three  years  ago,  in  this 
room,  Mr.  William  Anderson  described  the 
Deville-Castner  process,  which  had  then  just 
been  put  in  operation  by  the  Aluminium  Com- 
pany of  Oldbury,  near  Birmingham.  It  was 
then  stated  that  it  was  proposed  to  manufac- 
ture aluminium  at  20s.  per  lb.,  or  at  about  one- 
third  of  what  its  price  had  been  previously,  and 
still  leave  a satisfactory  commercial  profit. 
These  anticipations  would  have  been  duly 
realized  but  for  the  contemporaneous  perfec- 
tion of  the  electrolytic  methods  of  reducing 
aluminium,  which,  being  brought  into  use  on  a 
large  scale,  have  resulted  in  an  enormous 
reduction  in  the  cost  of  production,  and  this 
has  constantly  reduced  the  market  price  of 
aluminium  in  a manner  which  is  probably 
without  parallel  in  the  industrial  history  of 
metals.  Starting  three  years  ago,  as  has  been 
mentioned,  at  20s.  per  lb.,  the  price  of  alu- 
minium quickly  fell  to  15s.,  then  to  12s.,  next  to 
8s.  and  even  6s.  It  was  thought,  about  a year 
ago,  that  the  climax,  for  the  time  being  at  any 
rate,  had  been  reached,  when  the  Pittsburg  Re- 
duction Company  of  Pittsburg,  Pa.,  announced 
that  they  were  prepared  to  supply  aluminium 
j at  a dollar,  or  4s.  2d.  per  lb.  But  the  competi- 
! tion  chiefly  of  the  Aluminium  Industry  Com- 
pany of  Neuhausen,  Switzerland,  whose  works 
are  operated  by  water  power  and  are  on  a large 
j scale,  has  led  to  still  further  reductions,  and  at 
' present,  in  considerable  quantities,  aluminium 
j of  99  per  cent,  guaranteed  purity  is  obtainable 
I at  2s.  or  even  less  per  lb. 

I On  anything  like  the  present  output  this 
price  is  hardly  a remunerative  one  for  the 
companies  engaged  in  production ; and  it 
seems  to  me  that  it  is  improbable  that 
there  will  be  much  greater  reduction  at 
present.  On  the  other  hand,  I do  not 
think  the  price  is  likely  to  rise  very  much 
again,  because  a larger  consumption  of  the 
metal  would  make  this  rate  a paying  one,  which 
would  lead  to  increased  output.  This,  then, 
is  the  cost  basis  on  which  we  have  to  estimate 
the  openings  for  aluminium  during  the  next 
year  or  two,  a cost,  bulk  for  bulk,  not  greatly 
exceeding  that  of  copper,  for  at  present  the 
cost  of  copper  is  about  5d.  per  lb.,  and,  since 
it  is  3^  times  as  heavy  as  aluminium,  the 
latter,  at  2s.  per  lb.,  would  equal  copper  a 
24  X 2 

= say  7d.  per  lb.,  or  a relative  cost  for 

7 

equal  quantities  of  as  5 for  copper  is  to  7 
for  aluminium. 
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It  may  be  interesting  to  outline  briefly  the  pro- 
cesses by  which  these  astonishing  results  have 
been  obtained,  particularly  as  finality  has  by 
no  means  yet  been  reached ; and  should  the 
uses  of  aluminium  warrant  a largely  increased 
output  in  the  future,  considerably  better  eco- 
nomical results  could  be  attained. 

As  usual,  success  has  been  achieved  by  the 
labours  of  many  minds,  but  there  are  two 
patented  processes  under  which  most  of  the 
aluminium  at  present  made  is  being  manu- 
factured. The  first  is  that  of  Mr.  Hall,  of 
Pittsburg,  Pa.,  whose  patents  are  owned  in 
America  by  the  Metal  Reduction  Company  of 
Pittsburg,  and  in  England  by  the  Metal  Reduc- 
tion Syndicate  of  Patricroft,  near  Manchester. 
The  second  is  that  of  M.  Heroult,  a young 
French  engineer.  This  latter  process  is 
controlled  by  the  Societe  Electro-Metallurgique 
©f  Troyes  (Isere),  in  France,  and  by  the  Alu- 
minium Industry  Company  of  Neuhausen, 
Switzerland,  at  which  latter  works  the  largest 
plant  in  the  world  for  the  reduction  of  alumi- 
nium and  its  subsequent  working  is  situated. 

Although,  however,  two  in  name,  there  is,  in 
fact,  very  little  difference  between  these  two 
processes,  so  far  as  the  details  have  been 
made  known,  and  therefore,  for  my  purpose 
this  evening,  one  description  will  answer  for 
both. 

In  both  cases  the  oxide  of  aluminium,  or 
alumina,  Al2  03,  is  the  material  from  which 
the  metal  is  reduced.  This  is  dissolved  in  a 
fused  flux,  consisting  of  fluorides  of  alumi- 
nium and  sodium,  which  simply  serves  as 
-a  vehicle  to  carry  the  alumina.  The  furnace 
for  effecting  the  operation  is  made  in  the  form 
of  an  iron-cased  box,  which  is  thickly  lined 
with  carbon,  having  a cavity  in  the  centre 
into  which  the  materials  for  reduction 
are  introduced.  Two  or  more  of  these  fur- 
naces are  placed  in  series,  and  one  pole  of 
the  dynamo  is  connected  to  the  carbon  lining 
•of  the  first,  forming  the  kathode.  A large  block 
of  carbon  carried  on  an  adjustable  support, 
and  arranged  so  that  it  can  be  dipped  into  the 
-central  cavity  of  the  furnace,  forms  the  anode, 
from  it  connection  is  made  to  the  lining  of  the 
second  furnace,  and  from  the  carbon  anode  of 
the  second  furnace,  if  there  are  two,  the  main 
passes  back  to  the  other  terminal  of  the 
dynamo. 

In  starting  the  plant,  the  carbons  are  brought 
well  down  in  the  furnaces,  and  the  current 
turned  on.  At  first  considerable  resistance  is 
offered,  but  as  the  materials  in  the  furnaces 
get  warm  this  decreases,  and  the  carbon 


anode  can  be  raised  somewhat.  Decompo- 
sition takes  place  at  about  a full  red  heat,  the 
alumina  is  resolved  into  its  elements,  the 
oxygen  partly  unites  with  the  carbon,  and  is 
given  off  as  carbonic  oxide,  and  partly  escapes 
frpe,  while  the  aluminium  sinks  to  the  bottom, 
and  gradually  accumulates.  When  a suffi- 
cient quantity  has  collected,  it  is  tapped  off 
and  run  into  moulds  without  interrupting  the 
process  of  reduction,  which  is  thus  continuous. 
As  the  aluminum  in  the  furnace  is  decom- 
posed, the  resistance  rises,  as  the  workman 
can  see  by  watching  the  ammeter,  and  this 
is  an  indication  to  him  to  add  more  alumina. 

It  will  thus  be  seen  that  the  process  is  a 
pretty  simple  one.  First,  we  have  the  dynamos, 
which  must  be  driven  by  steam  or  water  power, 
and  which,  as  they  are  operated  continuously, 
can  be  worked  to  the  best  advantage.  The 
load  is  fairly  even,  and  therefore  the  wear  and 
tear  on  this  part  of  the  plant  should  be  small. 
Then  we  have  the  furnaces,  which  are  not 
expensive,  and  will  only  require  the  carbon 
lining  and  anodes  renewed  occasionally. 
Lastly,  the  flux,  acting  simply  as  a carrying 
vehicle,  needs  only  small  additions  from  time 
to  time.  The  four  great  items  in  the  cost  of 
production  of  aluminium  are,  therefore,  the 
cost  of  the  electric  energy,  of  the  alumina 
required,  wages  and  superintendence,  and 
depreciation  and  interest  on  capital  employed. 

Now,  in  the  Hall  process,  it  is  found  that 
22  electric  horse-power  flowing  through  the 
bath,  at  a potential  of  8 to  10  volts,  for  one 
hour,  is  what  is  required  to  reduce  1 lb.  of 
aluminium,  and  this  can  easily  be  produced 
by  the  combustion  of  half  a hundred  weight 
of  coal,  which,  at  10s.  per  ton,  means  a 
cost  of  3d. 

As  to  the  alumina,  I am  informed  by  the 
Metal  Reduction  Syndicate  that  the  anhydrous 
alumina  which  they  use,  and  find  most  suit- 
able, on  account  of  its  freedom  from  impuri- 
ties, costs  ^30  per  ton,  and  yields  about  50 
per  cent,  of  its  weight  in  aluminium.  The 
cost,  therefore,  of  the  raw  material  is  at 
present  about  6d.  per  lb.  for  the  aluminium 
contained. 

The  cost  of  the  pound  of  aluminium  then 
totals  up  to  2s.  9d.  per  lb.  for  the  aluminium 
extracted,  unless  indeed  water  power  is 
employed,  as  at  Neuhausen,  where  the  first 
item  is  of  course  considerably  reduced. 

Coming  now  to  the  capital  required,  a horse- 
power of  plant,  working  for  24  hours,  produces, 
in  practice,  about  1 lb.  of  aluminium.  Sup- 
posing the  plant  works  300  days  a-year,  we 
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have  300  lbs.  of  aluminium  as  the  product 
of  an  indicated  horse-power  of  plant  working 
for  a year.  Now,  such  a plant  as  this  could 
easily  be  erected  complete,  including  buildings 
and  all  accessories,  for  ^30  per  indicated 
horse-power  available ; and  supposing  we 
take  upkeep  at  10  per  cent.,  and  interest  and 
profit  at  10  per  cent.,  this  represents  £6  per 
annum  to  be  spread  over  300  lbs.  of  aluminium, 
or  5d.  per  lb.,  which  is  a very  liberal  estimate, 
and  may  well  include  the  cost  of  carbons  and 
fluxes.  For  these  three  items  then  we  have  a 
total  of  is.  2d.  per  lb.  Finally,  come  labour, 
superintendence,  and  administration  expenses. 
These  so  much  depend  on  the  output,  which 
at  present  is  small,  that  I shall  not  attempt  to 
estimate  them.  It  will  be  sufficient  for  my 
purpose  if  I have  shown  that  the  present  price 
of  aluminium  ingots,  say  2s.  per  lb.,  cannot 
leave  much  margin  of  profit  on  the  present 
rates  of  output,  which  are  about  as  follows : — 
The  Aluminium  Industry  Company,  1,000  lbs. 
per  diem  ; the  Pittsburg  Reduction  Company, 
600  lbs.  per  diem  ; the  Metal  Reduction  Syn- 
dicate, of  Manchester,  300  lbs.  per  diem ; 
Cowles  Company,  600-700  lbs.  in  alloys.  At 
the  same  time  it  is  sufficiently  near  the  re- 
munerative level  to  prevent  any  great  advance, 
except  by  a reduction  of  output,  or  some 
agreement  amongst  manufacturers. 

To  get  further  cheapness,  a larger  de- 
mand and  production  are  needed,  which  must 
come  within  a moderate  time,  when  we  may 
safely  calculate  on  aluminium  comparing  at 
any  rate  on  equal  terms  with  copper  as  to 
price  for  equal  bulks ; but  from  what  I have 
shown  I think  it  is  pretty  clear  that  we  cannot 
look  for  much  reduction  on  the  price  I have 
named  in  the  immediate  future.  Improve- 
ments will  certainly  take  place  in  the  processes 
of  manufacture,  and  I feel  very  hopeful  of 
them,  but  they  will  probably  be  in  details  rather 
than  in  any  fundamental  alteration  of  the 
present  electrolytic  process  of  reduction,  and 
will  chiefly  take  the  form  of  improvements  in  the 
methods  of  obtaining  pure  alumina  or  some 
other  salt  of  aluminium,  and  in  the  method  of 
operating  the  furnaces,  in  which  at  present  only 
about  25  per  cent,  of  the  energy  is  utilised  for 
reduction  directly,  the  rest  being  absorbed  in 
heating  the  materials.  Electric  heating  has  so 
far  been,  I believe,  found  preferable  to  direct 
heating,  but  I cannot  help  thinking  that,  at  any 
rate  where  steam  engines  are  employed,  further 
experience  will  lead  to  improved  forms  of 
apparatus  being  devised,  which  will  admit  of 
the  heat  required  being  applied  directly  and 


more  economically  than  through  the  inter- 
mediation of  a steam-engine,  which,  as  a heat 
producer,  is  so  very  inefficient. 

To  pursue  these  lines  of  thought  further 
would  be  speculative,  whereas  my  object  this 
evening  is  of  a more  practical  nature  ; there- 
fore, having  settled  on  an  approximate  price 
at  which  aluminium  will  be  obtainable  for 
present  use,  it  remains  to  be  seen  what  field 
this  price,  coupled  with  its  peculiar  physical 
and  mechanical  properties,  will  enable  it 
occupy. 

Within  the  last  ten  years  the  quality  of 
metal  manufactured  has  been  very  much 
improved,  and  the  larger  quantities  in  which 
it  has  been  dealt  with  have  given  better  oppor- 
tunities of  estimating  accurately  its  nature 
than  was  possible  before.  Most  of  the  metal 
made  is  now  of  over  99  per  cent,  purity,  and' 
the  reduction  in  the  amounts  of  iron  and 
silicon  contained  in  it,  which  are  the  chief 
impurities,  has  altered  and  improved  its  work- 
ing qualities  considerably,  when  it  has  to  be- 
rolled,  spun,  and  drawn. 

To  show  exactly  what  its  properties  are, 
I have  here  a cast  bar  of  pure  metal,  about 
£in.  wide,  fin.  thick,  and  1 ft.  long.  Taking 
the  ends  of  that  in  my  hands,  you  will  see  that 
I can  bend  it  double,  bringing  it  into  the  form 
of  a rather  elongated  Q,  without  breaking  'r 
that  is  about  the  limit  of  what  it  will  stand. 
As  regards  hardness,  it  is  rather  softer  than 
copper,  and  in  the  lathe,  or  under  the  file,, 
behaves  in  much  the  same  way,  having  a 
strong  tendency  to  pull,  and  tear,  and 
clog  the  tools.  Like  copper,  too,  it  is  softened 
by  being  plunged  hot  in  cold  water,  and 
hardened  by  being  cooled  slowly. 

Clearly,  in  this  state,  it  is  not  very  suitable 
for  castings,  and,  just  as  zinc  and  tin  are 
added  to  copper  to  improve  its  qualities,  so 
some  similar  additions  must  be  made  to  alumi- 
nium, if  it  is  to  be  as  useful  in  this  form  as  its 
other  qualities  lead  us  to  anticipate. 

In  the  endeavour  to  improve  the  qualities  of 
aluminium,  without  detracting  appreciably 
from  its  characteristic  properties  of  lightness 
and  incorrodibility,  I have  gone  over  some  old 
ground,  and  perhaps  entered  a little  new.  and 
a few  notes  on  the  results  of  additions  of  other 
metals  to  aluminium  may  be  interesting,  as 
the  literature  on  this  subject  is  rather  fragmen- 
tary and  incomplete,  and  early  experiments 
were  mostly  performed  with  impure  metal. 

To  begin  with,  the  pure  metal  does  not  cast 
quite  so  well,  nor  is  it  as  hard  or  strong  as 
when  it  contains  2 to  3 per  cent,  of  silicon. 
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though  its  malleability  is  decreased,  and  it  has 
a scratchy  sandy  feel. 

The  addition  of  iron  appears  to  be  simply 
detrimental,  leading  to  porous  castings,  while 
the  metal  is  of  a rotten  nature. 

Copper  gives  much  better  results ; it  hardens 
the  metal  considerably,  when  added  up  to  5 or 
6 per  cent.,  after  this  brittleness  is  produced. 

My  experience  with  copper,  however,  is  that 
the  alloy  does  not  stand  re-melting  well,  but 
soon  becomes  porous  ; on  the  other  hand,  until 
it  has  been  several  times  melted,  and  allowed 
to  stand,  scum  is  apt  to  form,  and  mingle  with 
the  metal,  producing  bad  marks  in  the  casting. 
The  metal  also  still  pulls  in  the  lathe.  Silver 
alloys  with  aluminium  very  well,  but  its  cost 
puts  it  out  of  court  for  most  purposes. 

Zinc  hardens  aluminium,  and  also  toughens 
it  when  added  to  the  extent  of  3 or  4 percent., 
but  the  resulting  metal  is  difficult  to  turn,  and 
the  alloy  is  not  a very  clean  one  ; it  does  not 
stand  re-melting  well. 

The  addition  of  tin  appears  primarily  to 
have  two  actions — up  to  3 or  4 per  cent,  it 
makes  the  aluminium  short,  but  improves  its 
turning  qualities  ; if  jo  per  cent,  is  added,  the 
bar  is  at  first  as  pliable  as  the  pure  metal,  and 
of  about  the  same  strength,  but  if  this  metal 
is  once  or  twice  re-melted  it  soon  becomes 
crystalline. 

Nickel  has  much  the  same  effect ; when 
added  to  copper,  it  however  produces  a 
closer  grain,  though  still  leaving  a bad  surface 
under  the  tool. 

Though  the  qualities  of  aluminium  therefore 
are  improved  in  some  respects  by  the  addition 
of  alloys,  none  of  them  seem  to  produce  alone 
•quite  what  is  wanted. 

In  combination,  however,  better  results  are 
obtainable,  and  I have  here  some  specimens 
made  by  the  Phoenix  Engineering  Company. 
The  exact  composition  of  these  I am  not  at 
liberty  to  disclose  at  present,  but  it  will  be 
seen  that  the  metal  is  both  whiter  and  much 
harder  than  aluminium,  while  it  can  be  turned 
with  practically  the  same  facility  as  brass, 
leaving  as  good  a surface.  A good  example 
of  the  alloy  will  have  a rigidity  slightly  superior 
to  ordinary  cast  brass,  though  it  cannot  be 
bent  to  the  same  extent ; however,  it  is  still 
fairly  malleable,  and  bears  considerable  ex- 
tension under  the  hammer.  As  with  so  many 
other  alloys,  the  best  results  are  obtained 
after  the  metal  has  gone  through  a certain 
amount  of  mixing  and  re-melting  ; afterwards 
frequent  re-melting  renders  it  more  brittle,  and 
is  apt  to  produce  porosity.  This,  in  fact, 


constitutes  the  chief  difficulty  in  casting 
aluminium,  and  it  is  aggravated  by  the  fact 
that  most  of  the  objects  hitherto  made  in 
aluminium  are  small,  while,  owing  to  the 
lightness  of  the  metal,  higher  heads  are 
needed  than  for  brass  or  iron ; there  is  there- 
fore necessarily  a good  deal  of  re-melting  if 
metal  is  not  to  be  put  aside.  This  difficulty 
is,  however,  one  which  practice  and  the  use  of 
aluminium  for  an  increasing  number  of  objects 
will  diminish. 

To  illustrate  what  can  be  done  with  this 
alloy,  I have  here  a dumpy  level  made  from  it, 
including  all  the  screws  and  working  parts. 
Further,  I have  camera  screws  and  nuts,  tripod 
heads,  and  a portable  galvanometer,  while  Mr. 
Dallmeyer  has  been  kind  enough  to  send 
down  examples  of  his  lenses,  particularly  his 
new  ones,  all  the  parts  of  which,  except  the 
tubes,  have  been  made  of  this  alloy.  It  will 
be  noticed  that  satisfactory  screws  can  be  cut 
in  the  metal.  I have  here  also  a specimen  of 
a small  resistance  box,  of  which  the  top  is 
made  of  it,  and  which  appears  to  answer  very 
well. 

The  alloy  will  also  be  useful,  I think,  for  the 
frames  of  light  motors,  and  for  some  of  the 
working  parts,  for  parts  of  portable  micro- 
scopes and  telescopes,  range  finders,  heleo- 
graphs,  projectors,  arc  lamps,  field  telegraph 
apparatus,  stands  for  portable  lamps,  and  for  a 
considerable  number  of  other  purposes  where 
a fair  degree  of  strength  and  rigidity  is 
needed,  combined  with  lightness  and  in- 
corrodibility. 

Before  passing  on  from  the  consideration  of 
alloys,  I must  mention  the  beautiful  one  of 
aluminium  and  gold,  containing,  I believe, 
about  23  per  cent,  of  the  former  metal,  which 
has  been  discovered  by  Professot  Roberts- 
Austen,  and  which  he  has  been  kind  enough 
to  bring  to-night.  In  structure  it  is  crystal- 
line, but  the  interesting  point  about  it  is  its 
beautiful  rose-pink  colour,  which  is  quite 
different  from  anything  that  has  been  ob- 
served in  metal  before. 

Of  alloys  with  aluminium  in  general,  it  may 
be  said  that  they  decrease  its  malleability,  and 
that,  for  metal  which  has  to  be  rolled  or  drawn, 
it  is  usually  expedient  to  employ  the  pure 
metal,  in  fact  the  purer  the  better.  I think, 
however,  that  as  the  handling  of  the  metal  is 
better  known,  some  of  these  alloys  may  prove 
useful,  and  provide  us  with  harder  sheets,  and 
wires  of  higher  breaking  strain  than  can  be 
obtained  from  aluminium  itself. 

Passing  now  from  cast  aluminium  to  rolled 
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and  drawn.  There  are  on  the  table  some  5 lb. 
ingots  cast  in  iron  moulds,  such  as  are  used 
for  rolling  from.  These  can  be  rolled  right 
down  into  sheets  of  any  thickness  cold  and 
without  annealing,  of  which  there  are  several 
specimens  before  you,  ranging  from  the  ordi- 
nary  grades  down  to  one  which  I have,  and 
which  is  only  i-ioooth  of  an  inch  thick  ; while, 
to  proceed  further,  foil  can  be  beaten  out  into 
leaves,  the  thickness  of  which  is  about 
1 -40,000th  of  an  inch.  This  leaf  has  almost 
entirely  superceded  silver  for  gilding  on  account 
of  its  permanence,  as  a good  instance  of  which 
I can  show  you  a book  of  leaf  which  was  made 
in  1868,  and  has  been  in  London  since.  You 
will  perceive  that  it  is  as  bright  as  the  day  it 
was  made. 

Sheets  of  aluminium  cold  rolled  become 
very  hard  and  quite  springy,  in  fact  their 
rigidity  is  greater  than  that  of  ordinary  brass 
sheets.  They  will  still  stand  a fair  amount  of 
bending,  and  can  quickly  be  made  quite  soft 
by  annealing  at  a temperature  of  about  400°. 
It  is  evident  that  such  sheets  are  applicable  to 
a number  of  purposes  in  the  flat.  For  instance, 
they  have  been  used  for  making  canoes  and 
the  hulls  of  steam  launches,  or  for  parts  of 
photographic  cameras.  Sheaths  for  holding 
photograph  films,  and  a number  of  the  parts  of 
portable  instruments,  are  also  readily  made 
from  aluminium  sheet,  and  it  will  also,  I think, 
have  a future  for  ornamental  work  for  elec- 
troliers and  gas  brackets,  especially  in  con- 
junction with  ironwork,  with  which  it  forms  an 
excellent  contrast ; but  its  greatest  value  lies 
in  forming  the  substratum,  so  to  speak,  for 
stamping  and  spinning. 

Of  the  various  useful  articles  which  will  be 
made  of  aluminium  in  the  immediate  future,  it 
is  safe  to  say  that  a large  proportion  will  be 
stamped  or  spun,  for  aluminium  lends  itself 
particularly  well  to  this  work,  and  anything 
that  can  be  so  made  in  other  metals  can 
be  carried  out  in  aluminium.  It  has,  like  other 
metals,  a few  peculiarities  of  its  own  which 
require  to  be  mastered,  but  when  this  is  done, 
we  have  a metal  which  is  as  tractable  in  the 
hands  of  the  workman  as  silver.  As  instances, 
there  are  on  the  table  some  fine  stampings  of 
a couchant  lion  and  examples  of  buttons,  also 
forks,  the  backs  of  brushes,  &c.,  which  show 
how  much  can  be  accomplished,  and  what  a 
nice  effect  the  work  has. 

Of  spinnings,  Messrs.  Still  and  Co.  have 
been  kind  enough  to  send  some  fine  examples : 
there  is,  for  instance,  a stethoscope  entirely 
spun  up,  including  the  tube  and  both  ends, 


I from  a circular  plate,  such  as  I have  here  ; 

; a more  perfect  specimen  of  what  can  be  done 
j with  a metal,  and  what  it  will  stand,  it  would, 
I think,  be  difficult  to  conceive — though  so 
j light,  it  is  yet  very  rigid.  There  are  also 
I examples  of  surgical  specula  ; an  ewer  and 
! basin  ; and,  lastly,  some  helmets  for  firemen 
| or  military  purposes  ; these,  Messrs.  Still  and 
j Co.  assure  me,  they  consider  as  strong  and 
| stiff  as  ordinary  brass,  of  which  there  is  also 
I an  example,  that  its  weight  may  be  compared 
with  those  in  aluminium. 

Then  I have  here  an  example  of  the  alu- 
minium flask,  of  which  so  much  has  been 
said  lately  in  connection  with  the  German 
army  ; it  will  be  observed  how  light  and  strong 
it  is.  For  comparison,  there  is  another  some- 
| what  similar  one  of  English  manufacture. 
The  uses  of  aluminium  for  cooking  utensils, 
probably  for  cartridge  cases,  should  also  be 
noted  here. 

Lastly,  there  are  some  very  interesting 
plaques  and  picture  frames,  the  work  of  the 
Scovil  Company  of  New  York,  which  are  an 
interesting  example  of  scratch  brush  work. 

Turning  now  to  a slightly  different  field, 
here  are  examples  of  tubes.  Some  provided 
by  the  Mannesmann  Company,  as  examples  of 
their  power,  are  12  or  14  feet  long,  and  of 
excellent  quality.  For  the  remainder  I am 
indebted  to  the  Phoenix  Engineering  Company. 
All  these  tubes,  I need  hardly  say,  are  solid 
drawn  ; and  it  will  be  noted  what  excellent 
examples  of  workmanship  they  are.  For  tele- 
scopes, and  wherever  lightness  is  essential, 
they  must  supersede  brass  or  German  silver. 
Whether  they  will  answer  for  bicycles  still 
remains  a moot  point.  I have  tested  two  sets 
of  tubes  of  the  same  dimensions — one  of  steel 
and  the  other  of  aluminium — in  the  following 
way.  The  tubes  were  supported  in  V groves 
a foot  apart,  and  a lever  was  brought  down 
on  the  centre  of  the  tubes  between  the 
supports,  a pad  and  narrow  ring  being  used 
to  secure  a fairly  even  pressure.  The  lever 
was  then  adjusted,  and  it  was  found  that  the 
aluminium  tubes  stood  about  half  the  strain  of 
the  steel  tubes,  though  their  collapse  was  a 
little  more  complete  on  passing  the  critical 
point.  As  an  instance,  an  aluminium  tube 
one  inch  in  diameter  and  forty  mils,  thick 
stood  a strain  of  200  lbs.  applied  in  this  way. 
This,  I think,  must  be  considered  very  satis- 
factory. 

Of  the  applicability  of  aluminium  to  opera 
and  field-glasses  it  is  needless  to  speak,  but 
there  is  an  example  on  the  table  of  a glass 
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made  in  1864,  which  has  been  in  constant  use 
since.  In  1870  the  wheel  of  a carriage  passed 
over  it,  but  it  was  afterwards  straightened  out 
and  made  usable.  It  has  made  two  voyages 
across  the  Atlantic,  two  across  the  Pacific, 
and  has  had  other  shorter  experiences  of  the 
sea  air,  besides  lying  on  one  occasion  for 
some  time  in  salt  water ; this  disposes  of  the 
idea  that  aluminium  is  readily  spoiled  by 
contact  with  sea  air.  For  my  part,  I have 
kept  strips  of  aluminium  for  two  or  three 
weeks  in  salt  water,  and  have  noted  very 
little  effect. 

I might  continue  this  somewhat  discursive 
paper  further,  and  it  is  obvious  that  I have 
only  enumerated  a few  of  the  uses  to  which 
aluminium  can  be  put,  but  I have  rather  relied 
on  showing  from  the  examples  before  you  that 
aluminium  is  an  easily  workable  metal,  and 
can  be  worked  into  almost  any  form  which 
metals,  such  as  copper,  brass,  and  silver,  are 
capable  of  assuming,  having  once  grasped 
which,  each  in  his  own  sphere,  can  find  uses 
to  which  it  adapts  itself.  At  its  present  price, 
it  can  be  classed  as  eminently  a useful  metal, 
and  the  lower  the  price  becomes,  the  wider  will 
be  its  sphere  of  utility. 

There  is,  further,  one  goal  towards  which 
aluminium  workers  will  look  forward,  and  the 
attainment  of  which  it  is  not  unreasonable  to 
expect  in  the  future.  At  present,  the  price  of 
aluminium  is  about  four  times  that  of  pure 
copper  for  equal  weights,  and  its  output  is  little 
more  than  a ton  a day  for  the  whole  world.  In 
the  improvements  in  the  process  of  reduction, 
and  an  output  of  some  thousands  of  tons  per 
annum,  is  it  looking  too  far  a-head  to  antici- 
pate that  the  price  will  be  reduced  to  that  of 
copper,  when  aluminium,  with  its  conduc- 
tivity of  200  per  cent,  that  of  copper — weight 
for  weight — would,  in  a large  measure,  replace 
the  latter  metal  for  mains  for  electric  lighting. 

In  what  I have  said  nothing  has  been  men- 
tioned about  solder.  I have  here  an  example 
of  some  joints  I have  had  made,  which 
are  fairly  satisfactory.  Strength  of  joint  is 
secured,  but  the  process  of  making  it  requires  a 
good  deal  of  care,  on  account  of  the  high  melting 
point  of  the  solder  and  the  difficulty  of  getting 
it  to  flow  readily.  Still  it  can  be  done.  Messrs. 
Balfour  and  Co.  have,  however,  informed  me 
that  they  have  a solder  which  they  propose  to 
bring  out  shortly  which  is  a great  improvement 
on  previous  ones.  They  have  brought  some 
examples  of  work  done  with  it  to-night,  from 
which  it  will  be  seen  that  the  joints  are  quite 
invisible.  I have  not  yet  seen  any  actual  joints 


in  the  process  of  being  made,  but  aluminium 
workers  wTill  awTait  further  results  -with  interest. 


DISCUSSION, 

The  Chairman  said  Mr.  Addenbrooke  had 
referred  to  the  probability  that  where  steam  engines 
were  employed  further  experience  would  lead  to  im- 
proved forms  of  apparatus,  which  would  admit  of 
heat  being  applied  directly ; but  it  seemed  to  him 
that  that  was  very  doubtful  if  the  heat  were 
applied  to  the  carbon,  which  was  the  reducing  agent,, 
because  it  required  more  heat  to  dissociate  aluminium 
than  it  did  to  dissociate  the  products  of  the  reduc- 
tion, which  he  held  in  this  case  was  carbon 
anhydride.  He  held  the  effect  was  due  to  the 
conbined  effect  of  heat,  and  the  dissociating  in- 
fluence of  the  tearing  electric  current.  But  of 
course  this  was  a matter  for  discussion.  Mr. 
Addenbrooke  had  referred  to  the  interesting 
alloys  of  aluminium  with  other  metals,  and  mentioned 
some  facts  which  were  perfectly  new  to  him, 
especially  that  nickel  and  aluminium  appeared  to  dis- 
integrate spontaneously.  There  were  other  cases  in 
which  alloys  behaved  in  that  peculiar  way,  but  they 
were  very  rare.  He  also  referred  to  the  alloys  of 
aluminium  with  the  precious  metals,  and  on  one  of 
the  series  he  had  carefully  worked  recently,  and  found 
that  alloys  of  aluminium  and  gold  possessed  certain 
peculiarities  which  deserved  very  careful  attention. 
The  melting  point  of  gold  was  1045°  C.  ; when 
alloyed  with  10  per  cent,  of  aluminium,  the 
melting  point  fell  about  400°,  and  the  alloy 
was  as  white  as  silver  ; but  on  adding  another  10  per 
cent.,  the  melting  point  rose  to  20°  above  that  of  gold 
itself  and  the  alloy  was  a brilliant  purple.  By  add- 
ing further  quantities  of  aluminium,  the  melting  point 
was  again  reduced  until  it  came  to  that  of  aluminium 
itself,  about  650°  C.  He  believed  that  was  the  only 
case  known,  free  from  mercury,  in  which  the  melting 
point  was  higher  than  that  of  the  least  fusible  of  the 
constituents,  and  pointed  to  the  fact  that  the  union 
of  the  two  metals  must  be  very  peculiar  indeed. 

Mr.  S.  G.  Gordon  said  the  paper  was  very  interest- 
ng,  and  he  regretted  that  he  could  not  add  any  info-  — 
mation,  as  he  had  very  little  opportunity  of  doing  any- 
thing with  aluminium  except  seeing  the  working  of  it 
by  the  Mannesman  process.  In  that  way  pure  alumi- 
nium worked  very  satisfactorily,  as  was  proved  by 
the  spinning,  and  in  other  ways.  The  Mannesman 
Company  had  made  large  quantities  of  aluminium 
tubes,  and  found  that  as  long  as  the  metal  was  pure 
there  was  no  difficulty  in  working  it,  and  it  would 
stand  repeated  rolling,  cold,  without  injury.  It  had 
been  mentioned  that  a small  quantity  of  silicon  had  a 
great  influence  on  the  casting  properties  of  the 
metal,  and  that  was  a line  of  research  which  should 
be  followed  up,  the  alloys  which  had  hitherto  been 
made  having  usually  consisted  of  a fairly  large  pro- 
portion of  other  metals. 
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Mr.  B.  H.  Brough  said  he  exhibited,  atone  of  his 
late  Cantor  Lectures,  a series  of  mine-surveying  instru- 
ments, made  of  aluminium,  to  show  its  applicability 
to  such  purposes.  Of  course,  lightness  in  this  case 
was  of  the  utmost  importance  ; and  anyone  who  had 
to  carry  surveying  instruments  through  the  tortuous 
passages  of  a mine,  or  up  the  steep  sides  of  a moun- 
tain, where  every  additional  ounce  became  a grievous 
burden,  would  appreciate  that ; but,  since  then,  he 
had  had  an  opportunity  of  testing  the  wearing  capacity 
of  these  instruments,  and  did  not  find  them  altogether 
satisfactory.  He  had  used  a theodolite  as  an  educational 
instrument,  with  a class  of  about  thirty  students  from 
the  School  of  Mines,  and  it  did  not  stand  the  hard 
usage  it  was  thus  exposed  to.  The  screws  stripped, 
and  the  wear  had  been  very  bad,  so  that  it  might  be 
safely  asserted  that  aluminium  was  unsuited  for  such 
instruments  where  an  occasional  stress  had  to  be 
borne ; for  whenever  the  metal  was  bent  out  of  shape 
it  seemed  almost  impossible  to  restore  its  original 
adjustment.  He  noticed  in  that  week’s  number  of  the 
German  mining  journal  a note  about  the  Neuhausen 
Aluminium  Works,  stating  that  about  54  per  cent, 
of  the  daily  output  was  consumed  by  German 
steel  makers,  as  an  addition  to  molten  steel, 
with  a view  to  obviating  the  formation  of 
blow -holes.  If  that  were  so,  it  seemed  a very 
important  use,  and  worth  mention  in  the  paper. 
When  the  members  of  the  Iron  and  Steel  Institute 
visited  the  aluminium  works  at  Pittsburgh,  they  had 
presented  to  them,  as  a souvenir,  a little  aluminium 
box,  which  was  one  of  the  prettiest  objects  he  had 
ever  seen.  It  consisted  of  a very  tasteful  design,  and 
showed  very  clearly  how  ornamental  workmanship  in 
this  metal  could  be  made. 

Mr.  C.  W.  Parker  (Messrs.  Balfour  and  Co.) 
said  he  was  not  at  liberty  to  go  into  much  detail 
on  this  matter,  but  there  was  no  doubt  that  this  metal 
was  very  useful,  and  his  firm  had  just  produced  a very 
reliable  solder,  the  best  yet  tried,  which  would  be  a 
great  service  in  many  ways.  One  great  point  about 
it  was  that  it  did  not  oxidise,  and,  further,  it  amal- 
gamated with  the  metal  in  the  soldering.  On  one 
of  the  pieces  he  had  sent,  it  had  been  hammered,  and 
though  the  metal  had  bent  the  joint  had  not  given 
way.  The  solder  was  composed  of  aluminium  and 
tin;  was  patented,  and  instructions  for  using  it  would 
be  given  to  licensees. 

Mr.  Walter  T.  Reid  said  the  question  of  sol- 
dering seemed  to  be  of  great  importance.  The  com- 
position of  one  had  just  been  published  in  Dingier' s 
Journal , consisting  of  50  cadmium,  20  zinc,  and 
30  tin.  Like  other  aluminum  solders,  it  was  said  to 
be  better  than  the  metal  itself,  and  to  do  everything 
required  of  it.  He  had  made  some  experiments  in 
soldering  aluminium,  and  found  that  one  of  the  chief 
points  was  a flux  to  cover  the  joint,  as  you  then  had 
a much  better  chance  of  getting  a sound  joint. 
Probably  the  surface  of  the  metal  became  covered 


with  a thin  film  of  alumina,  which  prevented  the 
solder  flowing.  He  had  also  made  a few  experiments 
with  aluminium  as  pure  as  it  could  be  obtained,  and 
had  one  or  two  failures  to  record.  It  did  not 
answer  his  expectations,  perhaps  because  they  were 
too  high.  He  found  it  would  not  stand  sea  water,  nor 
even  a solution  of  pure  chloride  of  sodium  ; the  m.-tal 
was  corroded  in  a very  peculiar  way,  almost  as  if  there 
were  impurities  in  it,  but  on  cutting  out  the  corroded 
portions,  and  testing  them,  he  found  they  were  as 
pure  as  the  bulk  of  the  metal.  Another  thing  he 
tried  it  for  was  cartridge  cases  ; but  he  found,  when 
subjected  to  atmospheric  influences,  either  with  black 
powder,  or  with  some  of  the  nitre  compounds  which 
fomed  the  basis  of  smokeless  powders,  it  was 
corroded,  not  perhaps  more  than  brass,  but  quite 
enough  to  interfere  with  the  strength  of  the  metal. 
It  was  well  known  that  the  pressure  of  a very  small 
quantity  of  sodium  had  a very  deleterious  effect  on 
this  metal.  He  should  like  to  ask  Mr.  Adden- 
brooke  if  he  had  any  information  as  to  the 
action  of  ordinary  liquids  used  for  beverages 
on  aluminium.  Some  time  ago,  in  the  German 
papers,  there  was  somo  allusion  to  an  alleged  case  of 
poisoning  through  the  action  of  brandy  on  the  metal 
of  one  of  these  flasks,  and  although  not  proved,  the 
statement  was  sufficient  to  discourage  their  use. 

Mr.  Parker  said  the  solder  he  referred  to 
required  no  flux.  Tnere  was  a specimen  on  the  table 
which  had  been  in  a salt  bath  for  some  time,  and  it 
was  not  at  all  oxidised. 

Mr.  Addenbrooke  said  he  thought  the  Chair- 
man hardly  understood  his  reference  to  the  use  of 
heat ; he  did  not  mean  to  reduce  the  metal,  but  simply 
to  bring  the  bath  to  a red  heat,  which  was  now  done 
by  the  current  itself.  In  electric  heating  you  had  to 
put  coal  under  the  boiler,  turn  the  water  into  steam, 
pass  it  through  the  engine,  and  then  operate  the 
dynamo,  which  was  an  uneconomical  mode  of 
producing  heat,  though  of  course  you  had  the  heat 
inside  the  furnace  instead  of  outside,  which  might 
help  to  balance  it.  With  regard  to  alloys  of  alu- 
minium with  small  quantities  of  other  metals,  the 
work  he  had  done  had  bean  with  aluminium  of  over 
99  per  cent,  purity,  and  in  ordinary  work  he  had 
noticed  that  the  addition  of  £ per  cent,  of  other  metals 
did  not  make  much  difference ; you  required  one  or  two 
per  cent,  before  perceiving  any  effect ; but  no  doubt  by 
testing  the  breaking  strain  accurately,  you  might  find 
there  was  a difference.  It  must  be  remembered  that 
you  had,  say,  f per  cent,  of  impurity  to  start 
with,  so  that  it  was  impossible  to  say  what  was  due 
to  the  added  metal,  and  what  to  the  impurity.  Per- 
fectly pure  aluminium  had  not  been  furnished,  and  he 
did  not  think  its  electrical  resistance  had  yet  been 
accurately  determined.  It  was  tested  some  time  ago, 
when  the  metal  might  have  had  from  2 to  3 per  cent, 
of  impurities,  and  they  knew  what  a great  difference 
a slight  impurity  made  in  the  resistance  of  copper. 
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The  figure  usually  given  was  about  56  per  cent.,  but 
in  some  samples  he  had  measured  he  had  found 
58  per  cent,  of  copper.  The  mention  of  the 
survey  instrument  introduced  a point  on  which 
some  stress  ought  to  be  laid.  People  talked  about 
aluminium  as  if  it  were  something  quite  definite, 
whereas,  for  all  these  instruments,  an  alloy  of 
some  kind  ought  to  be  used.  If  they  were  made 
of  a suitable  alloy  he  would  not  say  they  would 
have  lasted  as  well  as  brass,  but  they  would  certainly 
wear  better  than  ordinary  aluminium  even  with  a 
little  silicon  in  it.  With  regard  to  the  addition  of 
aluminium  to  steel  and  bronze,  he  did  intend  to  refer 
to  it,  as  it  was  exceedingly  interesting,  but  he  thought 
the  scope  of  the  paper  was  large  enough  without 
going  into  it.  One  gentleman  said  he  found  he 
could  solder  aluminium  better  with  the  use  of  a flux, 
but  the  usual  methods  were  without  any  flux, 
which  was  generally  found  to  be  a nuisance.  He 
had  noticed  some  discrepancies  with  regard  to 
the  action  of  salt,  but  fancied  they  might  be 
traced  to  the  fact  of  a rather  impure  sheet  being 
rolled  cold.  If  that  were  the  case,  it  disintegrated 
in  laminae,  and  the  salt  got  underneath  and  forced 
out  the  metal,  forming  a sort  of  exfoliated  surface. 
With  a really  pure  metal,  well  rolled,  there  was  very 
little  action  indeed.  He  had  put  some  in  salt  water 
with  various  organic  matters  and  left  it  for  weeks, 
and  it  was  very  little  acted  on.  He  also  put 
some  in  a bottle  of  cider  and  left  it  uncorked 
for  many  weeks,  and  there  was  very  little  action. 
Most  of  the  soldering  must  be  done  with  a 
blowpipe,  but  an  aluminium  bit  to  work  over  the 
surface  was  a useful  addition.  The  difficulty  was 
that  the  solder  did  not  flow  well.  You  had  to  heat 
the  metal  up  to  a certain  point,  when  it  was  just 
beginning  to  disintegrate,  apparently  before  the 
solder  began  to  take  : first  it  went  to  a pasty  state, 
and  then,  on  a rise  in  temperature,  it  began  to  flow. 
He  hoped  the  new  solder  spoken  of  would  be  more  suc- 
cessful. The  melting  point  ol  the  solders  he  had  used  was 
nearly  that  of  aluminium,  and  it  was  almost  impossible 
to  do  fine  work  with  it  without  many  failures ; you  were 
•so  apt  to  melt  the  sheets.  There  was  a method  of 
autogenous  soldering  by  bringing  the  two  surfaces 
together,  and  pouring  metal  on  to  them  until  the 
edges  melted  %nd  united  together,  and  then  cleaning  the 
metal  off ; it  could  also  be  done  by  means  of  electricity, 
but  he  had  not  had  much  experience  of  these. 

The  Chairman  then  proposed  a vote  of  thanks 
to  Mr.  Addenbrooke,  which  was  carried  unanimously. 


Miscellaneous. 

* 

PRESERVED  GINGER. 

The  marked  difference  between  the  Chinese  pre- 
served ginger  and  that  from  the  West  Indies  has 


been  the  subject  of  inquiry  by  the  authorities  at  Kew 
as  to  whether  both  articles  are  really  the  product  of 
the  true  ginger  plant  ( Zingiber  officinale ).  The 
evidence — other  than  that  of  the  root — pointed  at 
one  time  to  the  fact  that  the  same  plant  yielded  both 
commercial  articles  ; subsequent  materials,  however, 
indicated  that  Chinese  preserved  ginger  was  the 
rhizome  of  Alpinia  Galanga , while  that  from  the 
West  Indies  was  from  the  original  Zingiber  officinale. 
It  would  seem,  however,  that  still  further  research 
into  the  matter  has  restored  the  origin  of  Chinese 
ginger  to  the  same  plant  as  the  West  Indian. 

Of  the  practice  of  ginger  cultivation  and  the  process 
of  preserving  but  little  is  generally  known.  As  ginger 
is,  however,  an  important  article  of  commerce,  both 
in  its  dried  and  preserved  conditions,  the  following 
notes  on  the  subject  from  the  December  number  of 
the  Bulletin  of  the  Botanical  Department  of  Jamaica 
may  be  of  interest.  The  most  suitable  soil  for  ginger 
culture  is  said  to  be  a well  drained  clayey  loam.  The 
land  should  be  well  dug  and  cleared  of  weeds.  Small 
pieces  or  protuberances  of  the  root,  one  or  two  inches 
long,  are  planted  during  March  or  April,  four  inches 
deep  and  nine  to  twelve  inches  apart.  It  is  well  to 
cover  the  land  with  a moulding  of  dead  leaves,  weeds, 
straw,  or  litter  mixed  with  manure.  In  a few  months 
the  whole  ground  will  be  covered.  The  flowers 
appear  in  September.  When  the  stalks  wither  in 
the  following  January  or  February,  it  is  time  to  dig 
up  the  roots.  When  the  tubers  have  arrived  at 
maturity  and  have  put  forth  stems  they  are  fibrous, 
but  before  this  takes  place,  while  they  are  still 
succulent  and  the  young  stalks  are  not  more  than  five 
or  six  inches  long,  they  should  be  taken  up  for  pre- 
serving. Ginger  is  an  exhaustive  crop  on  the  soil, 
and  should  not  be  planted  in  the  same  ground  two 
consecutive  years.  The  yield  per  acre  is  said  to  be 
4,000  lbs.  and  upwards. 

Black  ginger  of  commerce  is  prepared  by  washing 
the  root  in  water,  boiling  for  a quarter  of  an  hour, 
and  then  drying  in  the  sun.  White  ginger,  a much 
superior  article,  is  prepared  from  the  best  and 
soundest  roots,  by  scraping  off  the  outer  dark 
coloured  part,  and  then  carefully  drying,  without 
boiling. 

Preserved  ginger  is  made  from  the  young  tubers, 
which  are  scalded,  washed  in  cold  water,  and  then 
peeled ; the  roots  are  then  covered  with  a weak 
syrup,  and  left  for  two  days.  The  syrup  is  then 
poured  off  and  replaced  by  a stronger  syrup,  and 
this  is  repeated  two  or  three  times  until  the  syrup  is 
thick  and  the  ginger  bright  and  nearly  transparent. 
The  following  is  given  as  the  best  method  of  pre- 
paring preserved  ginger.  Pour  boiling  water  on  your 
ginger,  and  let  it  steep  for  a day  and  a night,  then 
peel  and  pare  away  all  discoloured  and  hard  parts 
Boil  a syrup  of  1 lb.  lump  sugar  to  six  pints  of  water 
(this  is  for  12  lbs.  of  ginger).  Put  your  ginger  into 
a stone  jar  and  pour  the  thin  boiling  syrup  on  it,  let 
this  stand  for  a week  or  ten  days,  then  draw  off  the 
syrup  and  throw  another,  exactly  the  same  as  the 
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last,  again  boiling,  over  your  ginger  ; let  this  stand 
for  another  week,  then  throw  off  the  second  syrup 
and  drain  the  ginger  well  on  a hair  sieve,  return  it  to 
the  jar,  and  pour  over  it  the  final  syrup,  made  as 
follows  : — 12  lbs.  loaf  sugar  to  12  pints  boiling  water ; 
stir  till  the  sugar  is  dissolved,  for  fear  it  shouid  settle 
and  burn,  then  boil  till  it  is  as  thick  as  good  honey, 
and  drops  slowly  from  a silver  spoon  ; now  pour 
boiling  water  over  the  ginger  and  let  it  stand  till 
cold,  when  you  can  put  it  into  the  bottles  or  jars  in 
which  it  is  to  remain.  Put  in  the  pieces  of  ginger, 
first,  as  close  as  they  will  pack,  then  fill  right  up  to 
the  coilc  to  leave  no  room  for  air.  The  corks  should 
be  new  and  good,  not  old  ones  that  have  been 
pierced  by  corkscrews. 

Since  the  above  was  written,  some  instructions, 
similar  to  the  foregoing,  on  the  cultivation  and  curing 
of  Jamaica  ginger,  printed  for  distribution  in  Trinidad, 
have  appeared  in  the  Kew  Bulletin  for  April  last, 
together  with  a notice  of  a sample  of  ginger  recently 
received  at  Kew  from  Fiji,  where  it  had  been  grown 
and  cured,  and  the  reports  from  experts  in  London 
were  such  as  to  induce  further  efforts  in  Fiji.  It  is 
described  as  “remarkable  for  its  exceedingly  fine 
aroma  and  peculiar  pleasant  taste,  recalling  that  of 
lemon.” 

On  the  subject  of  the  cost  of  preserving  ginger  and 
some  of  the  Jamaica  fruits  for  the  English  market,  a 
correspondent  of  the  Botanical  Department,  who,  it  is 
said,  has  been  most  successful  in  the  operation, 
writes  thus: — “The  price  charged  for  all  Jamaica 
preserves  is  excessive,  and  defeats  its  own  ends.  For 
•instance,  preserved  ginger,  say  one  shilling  for  the 
young  ginger,  to  make  12  lbs.,  one  shilling  for 
the  first  syrup,  and  for  second,  allowing  sixpence  per 
lb.  for  lump  preserve  sugar,  the  cost  of  this  being 
19s.  9d.  per  cwt.  in  England ; sixpence  for  the  last 
syrup.  In  fact,  6d.  per  lb.  would  more  than 
•cover  the  cost  of  production,  apart  from  labour,  and 
the  labour  is  certainly  not  greater  than  that  bestowed 
on  most  English  preserves  sold  at  from  4d.  to  6d. 
per  lb.  The  usual  statement  as  to  the  cost  of 
the  manufacture  of  ginger  is  as  follows  : — It  takes 
3 lbs.  of  lump  sugar,  at  9d.  per  lb.,  to  make 
1 lb.  of  ginger.  Ginger  has  to  be  so  much  pared 
away,  that  a shillingsworth  makes  only  a few  lbs. 
The  labour  is  very  great,  and  the  profit  very  small. 
All  these  are,  I maintain,  false  statements,  and  have 
stood  in  the  way  of  anything  like  a large  and 
remunerative  trade  in  Jamaica  preserves  being 
established.  Fortnum  and  Mason  give  it  as  their 
opinion  that  the  bar  to  such  a trade  is,  that  Jamaica 
preserve  cannot  be  sold  in  London  in  one  shilling 
glass  jars  ; the  British  public  will  buy  a small  jar  of 
any  foreign  delicacy  at  is.,  when  they  would  refuse  a 
larger  one  at  is.  6d.  This  seems  a hint  worth  taking. 
We  ought  to  popularise  our  beautiful  and  delicious 
preserves  by  selling  them  at  a small  profit,  which 
experience  has  found  again  and  again  results  in  a 
much  larger  gain  in  the  long  run.  For  instance,  can 
any  Jamaican  assert  that  guava  jelly  costs  more  to 


make  than  the  best  strawberry  jam,  which  is  sold  in 
highly  ornamental  glass  jars  at  6d.  per  pound  any- 
where in  England.  The  guavas  grow  wild  here, 
and  can  be  had  in  profusion  for  the  picking. 
Jamaican  vacuum  pan  sugar  makes  the  jelly  in 
perfection,  and  can  be  bought  by  the  bunch  at 
about  2^d.  per  lb.,  if  I am  not  mistaken : and, 
having  made  both  strawberry  jam  and  guava  jelly 
myself,  I can  confidently  assert  that  the  latter  is  not 
half  the  trouble  of  the  former.  My  sole  object  in 
writing  this  is,  that  I believe  Jamaica  is  throwing 
away  a large  and  lucrative  trade,  which  might  be 
hers,  if  she  would  remember  her  own  wise  saw, 
“ Greedy  choke  puppy.” 

These  plain  words  may  draw  attention  to  this 
important  subject,  not  only  in  the  West  Indies,  but 
in  other  tropical  countries. 


TINPLATE  TRADE  WITH  AMERICA. 

Machinery  forms  an  exception  to  the  list  of  manu- 
factures— rather  a long  one — in  which  so  far  this  year 
but  little  has  been  done  with  the  United  State?. 
That  list  includes  various  metals  and  metal  ware?, 
and  also  steam-engines,  but  in  general  machinery  we 
have  done  better.  From  the  Board  of  Trade  Returns 
to  hand  since  our  last  issue,  giving  statistics  for  the 
first  quarter  of  the  year,  we  notice  that  the  value  of 
machinery  and  millwork  in  the  first  quarters  of  the 
three  past  years  rose  from  ,£151,994  in  1890,  to 
£224,715  in  1891;  and  to  .£236,195  in  1892.  To 
some  extent  confirmatory  of  the  better  business 
which  such  figures  indicate,  is  the  quarterly  return  of 
the  United  States  Consul  for  Birmingham,  also 
issued  since  we  last  went  to  press.  This  show's  an 
enormous  expansion  in  the  trade  in  cycles  and  cycle 
materials,  the  advance  (in  dollars)  being  indeed  as 
great  as  from  $152,197  last  year  to  §292,911  this  year. 
Cycle  exports  from  the  Wolverhampton  agency  rose 
also  from  5,262  to  14,014.  Bedsteads  from  Biiming- 
ham  rose  from  29,628  to  47,689 ; and  anvils  from 
19,672  to  21,545.  Hardware  and  steel  and  iron 
are  down  on  the  year,  but  the  advances  above 
indicated  are  gratifying,  and  go  to  show  that,  not- 
withstanding the  increasingly  severe  Protectionist 
policy  of  our  Transatlantic  friends,  they  are  still 
unable  to  do  without  the  assistance  of  British 
machinery  manufacturers.  As  to  the  tinplate  busi- 
ness with  the  States  this,  of  course,  has  fallen 
off  on  the  year,  the  quantity  w'e  sent  being  64,611, 
or  about  34,000  tons  less  than  in  the  corresponding 
quarter  of  1891.  Yet  the  former  quantity  may  be 
looked  upon  as  a fair,  normal  average  under  the 
altered  conditions  brought  about  by  the  M’Kinley 
Tariff,  as  the  average  for  the  three  years  preceeding 
was  equal  to  81,500  tons  quarterly.  Satisfaction 
is  expressed  that  the  Ways  and  Means  Committee  of 
the  United  States  House  of  Representatives  have 
| reported  in  favour  of  the  Bill  reducing  the  duty  on 
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tinplates  from  2\  cents  to  1 cent  per  pound,  and 
making  tinplates  duty  free  after  October  1,  1894. 
The  measure  is,  however,  threatened  with  severe 


opposition  in  the  Senate,  and  it  is  doubtful  whether 
it  will  become  law. — Implement  and  Machinery- 
Review. 


CHICAGO  EXHIBITION. 

The  above  illustration  shows  the  northern  portion 
of  Jackson-park  with  the  allotments  made  for  the 
buildings  of  the  various  states,  and  the  additions 
which  are  being  made  to  the  Art  Gallery. 


I The  plan  also  shows  the  positions  which  have  been 
I granted  to  various  foreign  countries  for  the  erection 

I*  of  special  buildings.  The  position  of  the  building, 
which  will  be  erected  for  the  British  headquarters,  is 
indicated  in  the  right-hand  lower  comer  of  the  plan. 
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Correspondence. 

4 

BRADFORD  COR  FORA  TION  EL  E C TRICITY 
SUPPL  Y. 

As  I had  not  an  opportunity  of  replying  to  one 
or  two  statements  made  by  the  Chairman,  Mr.  W. 
H.  Preece,  at  the  termination  of  the  discussion  on 
the  above  paper  last  week,  may  I request  the  in- 
sertion, in  the  next  issue  of  the  Journal , of  the  fol- 
lowing remarks  : — 

1.  As  to  estimating  the  output  of  an  electricity 
station  in  terms  of  the  number  of  lamps  fixed , of 
eight  c.p.  each.  Instead  of  this  being,  as  the  Chair- 
man  stated,  “ the  very  pith  of  the  question,”  it  is 
(as  named  in  my  remarks  at  the  beginning  of  the 
discussion)  a very  delusive  one,  often  misleading,  and 
one  which  is  purely  theoretical,  and  liable  to  con- 
siderable errors.  It  may  be  only  part  of  the  output, 
which  (with  a “continuous”  current  at  least)  may 
be  utilised  for  lighting  purposes ; and  even  that  is 
liable  to  use  in  different  proportions  in  several  kinds 
of  lamps,  which  again  may  vary  according  to  their 
make.  Moreover  it  is  well  known  how  difficult  it 
is  to  ascertain  the  actual  number  of  lamps  fixed- 
With  a Corporation,  who  are  forbidden  to  have  any- 
thing to  do  with  the  supply,  or  with  the  fitting  up 
of  the  lamps  of  the  consumers,  it  becomes,  therefore, 
little  more  than  matter  of  guesswork,  as  to  how 
many  lamps  are  actually  fixed. 

But  the  piincipal  argument  against  this  mode  of 
estimating  the  supply  is,  that  it  does  not  comply  with 
the  terms  in  which,  in  the  various  Parliamentary 
Electric  Lighting  Provisional  Orders,  it  is  enacted, 
that  the  supply  is  to  be  estimated.  In  the  earlier 
Orders  of  1883  (of  which  that  of  Bradford  is  one),  it 
is  termed  a supply  of  electricity— and  each  customer 
is  to  state,  in  his  application,  the  maximum  rate  of 
current  required  to  be  supplied.  In  the  later  Orders, 

1890,  and  after,  the  supply  is  termed  one  of  electrical 
energy ; and  the  application  must  be  for  the  maximum 
rate  at  which  the  electrical  power  is  to  be  supplied. 
In  all  cases  the  reply  should  be  in  “ amperes,”  and 
certainly  not  in  lamps  ; for  the  Legislature  certainly 
contemplated  the  electrical  supply  in  its  fullest  appli- 
cation, and  not  merely  as  limited  to  lighting  purposes. 

2nd.  As  to  the  relative  value , in  their  respective 
applications , of  “ continuous  1 ’ and  of  “ alternat- 
ing” currents.  After  stating,  that  the  Frankfort 
Exhibition  had  shown,  that  the  latter  form  of  current 
was  capable  of  all  the  applications  of  the  former 
class,  the  Chairman  adds,  “it  only  required  the  in- 
troduction of  a transformer  to  convert  the  alternating 
current  into  a continuous  form.”  Surely  this  is  very 
suggestive  of  the  famous  discussion  on  the  respective 
merits  of  “Black”  and  of  “White”  (colours). 
“But  black  isn’t  white,”  says  A;  “Yes  it  is,” 
replies  B,  “ provided  you  paint  it  white.” 

It  is  not,  however,  necessary  to  wait  until  the  year 

1891,  and  the  Frankfort  Exhibition,  to  behold  the 


wondrous  transformation.  For,  in  1853,  Mr.  F.  H. 
Holmes  (the  designer,  subsequently,  of  the  “Holmes  ” 
machine  for  our  Trinity  House),  in  Paris,  under  the 
auspices  of  the  Socidtd  Gendrale  dd  l’Electricitd, 
transformed,  by  means  of  a complicated  commutator, 
the  output  of  several  large  alternating  machines,  of 
eight  magnets  each,  into  a continuous-direction 
current. 

One,  if  nor  more,  of  these  michines  has  been 
working  ever  since,  under  the  name  of  the  “Alli- 
ance” machine,  at  the  lighthouse  of  La  Hdve,  near 
Havre — the  commutator,  however,  has  been  dispensed 
with. 

It  is  singular,  too,  how  many  times,  of  late  years, 
our  expectations  have  been  raised  (apparently  in  vain, 
as  far  as  actual  industrial  application  at  least  is  con- 
cerned) respecting  the  more  extended  application  of 
the  “alternating”  current;  and  more  especially  as 
regards  the  transmission  of  motive  power. 

In  the  interests  of  electrical  science,  and  of  its 
applications,  it  is  sincerely  to  be  hoped  that  these 
expectations  may  soon  be  realised  ; and  by  no  one 
would  these  realisations  be  more  warmly  welcomed 
than  by  the  writer. 

James  N.  Shoolbred. 


General  Notes. 


Chicago  Exhibition.— M.  Krantz,  a member 
of  the  Chamber  of  Deputies,  has  been  appointed 
French  Commissioner- General  to  the  World’s  Fair 
at  Chicago. 


MEETINGS  OF  THE  SOCIETY. 
Ordinary  Meetings. 

Wednesday  evenings,  at  Eight  o’clock  : — 
May  18. — Captain  W.  de  W.  Abney,  C.B., 
F.R.S.,  “Colour  Blindness.”  R.  Brudenell 
Carter,  F.R.C.S.,  will  preside. 

May  25.  - F.  E.  Ives,  “Researches  in  Photo- 
chromy.” 

Indian  Section. 

Thursday  afternoons,  at  4.30  p.m.  : — 

May  19.  — Jervoise  Athelstane  Baines, 
I.C.S.,  Chief  Census  Commissioner  for  India,  “ The 
Administration  of  the  Imperial  Census  of  1891  in 
India.”  Sir  Charles  Bernard,  K.C.S.I.,  will 
preside. 

Foreign  and  Colonial  Section. 
Tuesday  evenings,  at  Eight  o’clock  : — 

May  24.— Colonel  Howard  Vincent,  C.B., 
M.P.,  “The  Extension  of  Colonial  Trade.”  The 
Hon.  James  Munro,  Agent-General  for  Victoria, 
will  preside. 
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Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock 
May  17. —William  Simpson,  R.I.,  “Mud  as  a 
Material  for  Architecture  in  Persia  and  the  East.” 
General  Robert  Maclagan  will  preside. 

May  31.— William  De  Morgan,  “ Lustre 
Ware.” 


Cantor  Lectures. 

Monday  evenings,  at  Eight  o’clock  : — 
Professor  Percy  F.  Frankland,  Ph.D., 
B.Sc.,  F.R.S.,  “ Recent  Bacteriological  and 
Chemical  Research  in  connection  with  the 
Fermentation  Industries.”  Four  Lectures. 

Lecture  III. — May  16. — Practical  results  of 
recent  investigations — Hansen— Alcoholic  fermenta- 
tion with  and  without  oxygen — Carbohydrates  fer- 
mentable by  yeasts  —Artificial  sugars  in  their  relation  - 
ship to  yeasts— Fermentations  of  milk. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  May  16.., SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Dr. 
Fercy  F.  Frankland,  “Recent  Bacteriological  and 
Chemical  Research  in  connection  with  the  Fer- 
mentat.'on  Industries.”  (Lecture  III  ) 

Institute  of  Chemistry,  Burlington-house,  W.,  3 p.m. 
Conference  on  “The  Present  Regulations  with 
respect  to  the  Admission  of  Fellows  and  Associates 
to  the  Institute.” 

British  Architects,  9,  Conduit-street,  YV.,  8 p.m. 
Mr.  W.  H.  Preece,  “The  Art  of  Internal  Illumi- 
nation of  Buildings  by  Electricity.” 

Victoria  Institute,  8,  Adelphi-terrace,  W.C.,  8 p.m. 
Sir  W.  Dawson  and  Rev.  J.  Mells,  “ Primitive 
Man.” 

Tuesday,  May  17. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Applied  Art  Section.) 
Mr.  William  Simpson,  “Mud,  a Material  for 
Architecture  in  Persia  and  the  East.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Mr.  F.  E.  Ives,  “ Photography  in  the  Colours  of 
Nature.”  (Lecture  II.) 

Civil  Engineers,  25,  Great  George  street,  S.W., 
8 p.m.  1.  Discussion  on  Mr.  A.  P.  Trotter’s  paper, 
“ The  Distribution  and  Measurement  of  Illumina- 
tion.” 2.  Professor  W.  C.  Roberts-Austen,  “ The 
Measurement  of  High  Temperatures.” 

Statistical,  School  of  Mines,  Jermyn-street,  S.W., 
7I  p.m.  Mr.  J.  S.  Jeans,  “The  Recent  Move- 
ment of  Labour  in  Different  Countries  in  Reference 
to  Wages,  Hours  of  Work,  and  Efficiency.” 
Pathological,  20,  Hanover- square,  W.,  8£  p.m. 
Annual  Meeting. 

Asiatic,  22,  Albemarle-street,  W.,  4 p.m.  Annual 
Meeting. 

Zoological,  3,  Hanover-square,  W.,  8|  p.m. 

Wednesday,  May  18...  SOCIETY  QF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Captain  W.  De  W.  Abney, 
“ Colour  Blindness.” 

Meteorological,  25,  Great  George- street,  S.W., 
7 p.m.  1.  Mr.  G.  M.  Whipple,  “Results  of  a 
Comparison  of  Richard  Anemo-Cinemographe  with 
the  standard  Beckley  Anemograph  at  the  Kew 
Observatory.”  2.  Mr.  E.  J.  Lowe,  “Rain-drops.” 
3.  Mr.  W.  B.  Tripp,  “ Levels  of  the  River  Vaal  at 
Kimberley,  South  Africa,  with  reiUarks  on  the 
Rainfall  of  the  Watershed.” 


Microscopical,  20,  Hanover-square,  W.,  8 p.m 
1.  Mr.  P.  T.  Lewis,  “The  Organs  of  Oviposition 
in  certain  Cattle  Ticks.”  2.  Mr.  E.  M.  Nelson, 
“The  Penetrating  Power  of  the  Microscope” 
and  “ The  Rings  and  Brushes  of  Crystals.” 

Pharmaceutical,  17,  Bloomsbury- square,  W.C.,  11 
a.m.  Annual  Meeting. 

Archaelogical  Association,  32,  Sackville-street,  W., 
8 p.m. 

Botanic,  Inner  Circle,  Regent’s-park,  N.W.,  2 p.m. 
Summer  Exhibition. 

United  Service  Institution,  Whitehall  yard,  S.W., 
3 p.m.  Discussion  on  the  subject  of  the  Naval 
Essaj's,  “ Maritime  supremacy  being  essential  for 
the  general  protection  of  the  British  Empire  and 
its  Commerce,  to  what  extent,  if  any,  should  our 
Naval  Force  be  supplemented  by  fixed  defences  at 
home  and  abroad,  and  to  whom  should  they  be 
confided  ? ” 

Thursday,  May  19  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  p.m.  (Indian  Section.)  Mr. 
Jervoise  Athelstane  Baines,  “ The  Administration 
of  the  Imperial  Census  of  1891  in  India.” 

Royal,  Burlington-house,  W.,  4!  p.m. 

Antiquaries,  Burlington-house,  W.,  8£  p.m. 

Chemical,  Burlington-house,  W.,  8 p.m.  1.  Mr.  W. 
H.  Perkin,  “ Magnetic  Rotation  of  some  Acetyl 
Derivatives.”  2.  Mr.  A.  R.  Ling,  “ Studies  on 
Isomeric  Changes  ; No.  IV.,  Halogen  Derivatives 
of  Quinine  (Part  I.).”  3.  Messrs.  E.  R.  Moritz  and 
T.  A.  Glendinning,  “ Note  on  Diastalic  Action.” 
4.  Dr.  Kipping,  “ Formation  of  the  Hydro- Carbon 
Cjg  HI2  from  Phenylpropionic  Acid.” 

Encouragement  of  Fine  Arts,  9,  Conduit  street,  W., 
8 p.m.  Mr.  Philip  H.  Newman,  “ The  Chronology 
of  Costume,”  Part  II.  (Mediaeval  and  Modern 
Times). 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Professor  Dewar,  “The  Chemistry  of  Gases.” 
(Lecture-  IV.) 

Electrical  Engineers,  25,  Great  George-street,  S.W., 
8 p.m. 

Historical,  11,  Chandos-street,  W.,  8J  p.m.  Prof. 
Montagu  Burrows,  “ Publication  of  the  Gascon 
Rolls  by  the  English  and  French  Governments.” 

Camera  Club,  Charing  - cross  - road,  W.C.,  8 p.m. 
Mr.  H.  P.  Robinson,  “ A Note  on  Feeding,  and 
otlr  Debt  to  Science.” 

Numismatic,  22,  Albemarle-street,  W.,  7 p.m. 

Friday,  May 20... United  Service  Club,  Whitehall-yard,S.W., 
5 p.m.  Major  E.  Satterthwaite,  “ The  late  War 
Game  in  the  Open.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Weekly  Meeting,  9 p.m.  Mr.  J.  Wilson  Swan, 
“ Electro-Metallurgy.” 

Quekett  Microscopical  Club,  20,  Hanover-square, 
W.C.,  8 p.m. 

Physical,  Science  Schools,  South  Kensington,  S.W., 
5 p.m.  1.  Mr.  R.  Inwards,  “An  Instrument  for 
drawing  Parabolas.”  2.  Mr.  F.  H.  Nalder,  “Some 
Electrical  Instruments.”  3.  Messrs.  E.  Edser  and 
H.  Stansfield,  “ An  Instrumeut  for  measuring 
Magnetic  Fields.” 

Saturday,  May  21. ..Royal  Institution,  Albemarle-street, 
W.,  3 p.m.  Mr.  E.  Dannreuther,  “ J.  S.  Bach’s 
Chamber  Music”  (Lecture  IV.) 


The  Telegraphic  Address  of  the  Society  of  A rts, 
and  of  the  Royal  Commission  for  the  Chicago 
Exhibition,  is  “ Praxiteles , London.  ' 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelplii , London,  W.C. 


Notices. 

♦ 

CON  VERS  A ZIONE. 

The  Society’s  conversazione  is  fixed  to  take 
place  at  the  South  Kensington  Museum  (by 
permission  of  the  Lords  of  the  Committee  of 
Council  on  Education)  on  Wednesday  evening, 
June  29th. 

Each  member  will  receive  a card  for  himself, 
which  will  not  be  transferable,  and  a card  for  a 
lady.  No  tickets  will  be  sold. 

Further  particulars  as  to  arrangements  will 
be  announced  in  future  numbers  of  the 
Journal. 


PRACTICAL  EXAMINATION  IN 
VOCAL  AND  INSTRUMENTAL  MUSIC. 

The  next  examinations  will  be  held  by 
Sir  John  Stainer,  Mus.Doc.,  and  W.  G. 
McNAUGHT,  A.R.A.M.,  joint  Examiners,  at 
the  House  of  the  Society  of  Arts,  and  will 
commence  on  Thursday,  9th  June.  No  names 
can  be  received  after  Monday,  23rd  May. 

Full  particulars  can  be  obtained  on  appli- 
cation to  the  Secretary. 


CANTOR  LECTURES. 

On  Monday  evening,  16th  inst.,  Professor 
Percy  F.  Frankland,  Ph.D.,  F.R.S.,  de- 
livered the  third  lecture  of  the  course  on 
“Recent  Bacteriological  and  Chemical  Re- 
search in  connection  with  the  Fermentation 
Industries,’’ 

The  lectures  will  be  published  in  the  Journal 
during  the  autumn  recess. 


FO  TITER  GILL  PRIZE. 

The  following  Report  of  the  Committee  on 
the  award  of  the  Fothergill  Prize  has  been  re- 
ceived and  approved  by  the  Council. 


List  of  the  Committee.  — The  Attorney- 
General  M.P.,  Chairman  of  the  Council,  Sir 
Frederick  Abel,  K.C.  B.,  1 ).C.L.,  I 
Frederick  Bramwell,  Bart.,  D.C.L.,  F.R.S., 
Thomas  Edward  Collcutt,  F.R.I.B.A.,  Major- 
General  J.  F.  D.  Donnelly,  C.B.,  Sir  Douglas 
Galton,  K.C.B.,  D.C.L.,  F.R.S.,  William 

Henry  Preece,  F.R.S.,  Edward  Terry,  Sir 
Henry  Trueman  Wood,  Secretary. 


In  answer  to  the  offer  made  under  the  terms 
of  the  Fothergill  trust,  of  a Society  of  Arts 
I Gold  Medal  or  £20,  for  “ the  best  Invention 
having  for  its  object  the  Prevention  or  Extinc- 
I tion  of  Fires  in  Theatres  or  other  places  of 
i amusement,’’  eighteen  competitors  submitted 
designs,  models,  essays,  samples,  or  sug- 
gestions. The  Committee  regret  that,  after  a 
careful  examination  of  the  various  proposals, 
they  cannot  find  any  one  which  they  consider 
of  sufficient  merit,  and  coming  sufficiently 
within  the  terms  of  the  offer,  to  justify  them 
in  recommending  it  for  the  distinction  of  a 
Society  of  Arts  Medal.  They  regret  this  the 
more  because,  on  the  last  occasion  when  the 
medal  was  offered,  in  1884,  for  a similar 
object,  the  resulting  competition  was  equally 
unsuccessful. 

On  that  occasion,  Mr.  E.  A.  Woodrow 
submitted  an  essay  on  the  subject,  which  was 
published  in  the  Journal  of  the  Society  of 
Arts  for  April  18,  1884.  The  same  gentleman 
has  adopted  a similar  course  on  the  present 
occasion,  and  has  sent  in  an  essay,  which 
the  Committee  consider  possesses  considerable 
merit  as  a resume  of  the  points  to  which 
experience  has  shown  that  attention  should 
principally  be  directed  in  theatre  construction, 
so  far  as  regards  the  safety  of  the  audience. 
They  do  not  feel  that  they  are  empowered  to 
make  any  award  for  an  essay,  but  they  re- 
commend that  Mr.  Woodrow’s  contribution 
should  be  published  in  the  Society’s  Journal, 
as  they  believe  that  it  contains  information 
of  public  value. 

Mr.  S.  B.  Wilkins,  Fire-Master  of  Edin- 
burgh, submitted  a very  elaborate  model  of  a 
theatre,  fitted  up  with  appliances  for  prevent- 
ing and  extinguishing  fire.  Many  of  the 
appliances  employed  have  been  a consider- 
able time  in  use  ; some  even  have,  in  the 
opinion  of  the  Committee,  been  improved 
upon ; but  the  proposed  arrangements  are 
very  complete,  and  have  evidently  been  most 
carefully  thought  out.  A theatre,  fitted  up  on 
the  plan  illustrated  by  Mr.  Wilkins’s  model, 


674 


■ JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[ May  20,  1892. 


would  be  in  advance  of  any  but  those  of  the 
most  recent  and  advanced  construction. 

Mr.  Shean  submitted  an  ingenious  com- 
bination of  a ladder  with  fire-hose  and  jet, 
and  fitted  with  a specially  shaped  axe  for 
cutting  away  burning  scenery.  The  Com- 
mittee hesitate  to  express  any  opinion  on 
this  device,  and  they  were  not  informed  as  to 
its  having  been  practically  tested.  It  is 
at  least  an  open  question,  with  regard  to 
the  value  of  the  axe,  whether  it  is  often 
advisable  to  cut  down  the  burning  material, 
and  whether,  when  this  has  to  be  done,  the  work 
cannot  better  be  carried  out  from  the  flies. 

Messrs.  Messer  and  Thorpe  submitted  a 
very  handy  and  simple  method  of  fitting 
buckets,  one  within  the  other,  inside  a reser- 
voir or  cistern.  As  the  first  bucket  is  lifted 
out,  full  of  water,  the  second,  within  which  the 
first  was  fitted,  instantly  fills  and  can  be  lifted 
out,  and  so  on  throughout  the  series.  A large 
number  of  buckets  can  thus  be  stored  with 
great  economy  of  space.  The  cistern  may 
merely  contain  sufficient  water  to  fill  all  the 
buckets,  or  may  be  supplied  by  a ball-tap. 

Messrs.  Blanchard,  and  Messrs.  Mark 
Fawcett  and  Co.,  showed  samples  of  their 
methods  of  fire-proof  construction.  The  Com- 
mittee have  no  hesitation  in  commending 
both,  but  they  do  not  consider  that  generally 
applicable  methods  of  construction,  not  speci- 
ally intended  for  theatres,  come  within  the 
terms  of  the  offer. 

Messrs.  Davis  and  the  Cyanite  Company 
submitted  samples  of  fireproofing  solutions 
and  paints.  The  value  of  such  materials,  and 
the  limits  within  which  they  are  applicable,  are 
now  well  known.  It  is  to  be  desired  that  they 
were  more  extensively  used  than  they  probably 
are.  The  Committee  cannot  see  that  those 
submitted  present  sufficient  novelty  to  justify 
them  in  recommending  an  award  to  it.  The 
Committee  may  refer  to  the  account  of  these 
materials  contained  in  the  Journal  of 
May  25,  1883,  as  an  appendix  to  the  Report 
of  the  Committee  on  Prevention  of  Fires  in 
Theatres. 

Messrs.  Warbey  sent  some  “ sprinklers;  ” 
and  some  other  examples  were  also  submitted 
of  this  now  well-known  class  of  appliance  by 
Mr.  S.  B.  Wilkins. 

The  other  proposals  submitted  to  the  Com- 
mittee do  not,  in  their  opinion,  call  for  any 
remark. 

The  Committee,  in  deciding  that  they  could 
not  recommend  any  award  of  the  Society’s 
medal,  considered  that  no  good  purpose  would 


be  served  by  making  an  award  to  any  inven- 
tion which  was  not  of  decided  novelty,  import- 
ance, and  value.  The  competition  was  not 
successful  in  bringing  out  any  such  inven- 
tion, and,  in  reporting  this  to  the  Council, 
the  Committee  recommend  them  to  consider 
whether  some  course  other  than  the  offer 
of  a prize  medal  might  be  adopted,  whereby 
the  excellent  intentions  of  the  founder  of  the 
fund  might  be  likely  to  be  more  usefully 
carried  out. 


Chicago  Exhibition,  1893. 
4. 

MEETING  OF  THE  ROYAL 
COMMISSION. 

A meeting  of  the  Royal  Commission  was 
held  on  Wednesday,  18th  inst.  Present : The 
Attorney-General,  M.P.,  Q.C.,  in  the  chair ; 
Sir  Frederick  Abel,  K.C.B.,  D.C.L.,  F.R.S., 
Sir  George  Birdwood,  K.C.I.E.,  C.S.I.,  LL.D., 
M.D.,  Sir  Edward  Birkbeck,  Bart.,  M.P.,  Sir 
Frederick  Bramwell,  Bart.,  D.C.L.,  F.R.S., 
Sir  Owen  Tudor  Burne,  K.C.S.I.,  C.I.E., 
Michael  Carteighe,  Francis  Cobb,  General 

J.  F.  D.  Donnelly,  C.B.,  Sir  Henry  Doulton, 
Francis  Elgar,  LL.D.,  Sir  Douglas  Galton, 

K. C.B.,  D.C.L.,  F.R.S.,  Thomas  Hawksley, 
F.R.S.,  C.  Malcolm  Kennedy,  C.B  , G. 
Matthey,  F.R.S.,  J.  Fletcher  Moulton,  Q.C., 
F.R.S.,  Prof.  W.  C.  Roberts-Austen,  C.B., 
F.R.S.,  Sir  Saul  Samuel,  K.C.M.G.,  C.B., 
with  Sir  Henry  Trueman  Wood,  M.A.,  as 
Secretary. 


PHOTOGRAPHIC  COMMITTEE . 

The  first  meeting  of  the  Photographic  Com- 
mittee was  held  on  Friday,  13th  instant. 
Present : B.  Francis  Cobb  (Chairman  of  the 
Committee),  George  Davison,  Colonel  Joseph 
Gale,  H.  P.  Robinson,  and  Sir  Henry  Trueman 
Wood,  Secretary  of  the  Royal  Commission. 

APPLICATIONS  FOR  SPACE. 

Intending  exhibitors  are  reminded  that  appli- 
cations can  only  be  received  up  to  Saturday, 
21st  May.  Any  applications  received  after 
that  date  will  be  filed,  in  case  of  any  space 
becoming  hereafter  available,  but  will  not  be 
included  in  the  allotment. 

All  applications  must  be  made  upon  forms 
to  be  obtained  from  the  Secretary  of  the  Com- 
mission at  their  offices,  Society  of  Arts,  John- 
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street,  Adelphi,  London,  W.C.  They  must 
be  sent  in,  properly  filled  up,  and  addressed 
to  the  Secretary,  as  above. 


Proceedings  of  the  Society. 


TEMPORARY  ALTERATION  OF 
BYE-LA  WS. 

In  accordance  with  the  notice  duly  given,  a 
General  Meeting  of  the  members  was  held  at 
the  Society’s  House  on  Wednesday,  1 8th 
inst.,  the  Attorney-General,  Q.C.,  M.P., 
in  the  chair. 

The  Secretary  read  the  notice  convening 
the  meeting  as  follows  : — 

The  Council  hereby  convene  a General  Meet- 
ing of  the  members  to  be  held  at  the  Society’s 
House,  in  the  Adelphi,  on  Wednesday,  the  18th 
May,  1892,  at  4 o’clock  in  the  afternoon,  for 
the  purpose  of  considering,  and  if  thought 
desirable  of  passing,  the  following  resolu- 
tions : — 

1.  That  in  accordance  with  the  proposal 

from  the  Council,  the  Bye-laws  be 
altered  and  varied  in  such  manner 
that  the  Council  shall  be  empowered, 
during  the  years  1892  and  1893,  to 
appoint  not  more  than  six  members 
to  be  Vice-Presidents  or  other  Mem- 
bers of  the  Council  in  addition  to 
those  appointed  under  Bye-laws  79 
and  84,  and  that  the  Council  be  em- 
powered to  determine  the  period  or 
respective  periods  that  members  so 
appointed  shall  continue  in  office,  not 
being  later  than  the  end  of  the  Session 
commencing  1893,  and  that  all  Bye- 
laws which  are  inconsistent  with  such 
appointment  and  determination  be 
suspended  or  varied. 

2.  That  Bye-laws  8,  9,  and  10  be  sus- 

pended during  the  Sessions  1892-3 
and  1893-4. 

Bye-Laws  8,  9,  and  10. 

8.  The  Chairman  of  the  Council  shall  be  chosen 
from  those  Members  of  the  Council  who  are  of  one 
year’s  standing  at  least. 

9.  The  Chairman  of  the  Council,  after  two  years’ 
service,  shall  not  be  re-eligible  to  the  office  for  at 
least  one  year. 

10.  The  Chairman  of  the  Council  shall  deliver  an 
address  to  the  Society  at  its  Ordinary  Meeting  after 
his  election. 


The  Chairman  said — Gentlemen,  I will  just  say  a 
word  or  two  in  order  to  explain  to  the  members  pre- 
sent, who  have  not  been  in  communication  with  the 
Council  before,  the  object  of  the  proposed  alteration 
of  Bye-laws.  You  are  aware  that  the  Society  of 
Arts  is  governed  by  a charter,  and  by  certain  regu- 
lations under  which  the  members  of  the  Council  must 
go  out  of  office  after  a certain  number  of  years’  ser- 
vice, either  as  Members  of  Council  or  as  Vice-Presi- 
dents. You  are  also  aware  that  in  the  summer  of 
last  year  Her  Majesty  was  graciously  pleased  to 
appoint  the  Council  of  the  Society  of  Arts  the  Com- 
mission for  the  Chicago  Exhibition.  Work  of  an 
important  character  has  been  thrown  on  the  Council, 
and  I think  the  members  of  the  Society  of  Arts 
have  approved  the  duties  and  conditions  imposed 
on  the  Society  by  the  gracious  act  of  Her  Majesty. 
Now,  there  are  upon  the  Council  at  present  some 
two  or  three  gentlemen  who  have  great  experi- 
ence in  Exhibition  matters,  who  would,  by  the 
ordinary  rules  of  the  Society,  be  unable  to  serve 
during  the  coming  year;  and  I am  sure  that  the 
members  would  regret  the  loss  of  councillors 
so  particularly  qualified  to  assist  and  guide  the 
Council  on  these  matters.  Therefore,  while  we 
should  propose  for  election,  in  the  ordinary  way, 
gentlemen  to  fill  the  office  of  Vice-Presidents  and 
Members  of  Council  in  accordance  with  the  Bye-laws, 
it  has  seemed  fit  to  the  Council,  after  considering  the 
matter  in  committee,  to  recommend  that  there  should 
be  for  two  years  this  alteration  of  the  Bye-laws,  viz., 
that  six  members  of  the  Society  should  be  appointed 
Vice-Presidents  or  Members  of  Council,  in  addition  to 
those  who  would  be  appointed  under  the  Bye-laws  as 
they  stand.  That  would  enable  the  Council  to  appoint 
any  gentleman  whom  they  consider  specially  qualified 
to  assist  the  Council.  The  other  Bye-laws  are 
minor  matters,  dealing  with  the  actual  duties  to  be 
performed  by  those  who  have  had  to  serve  on  the 
Council,  and  by  the  Chairman.  They  are  not  of 
much  importance,  and  I do  not  apprehend  that  any- 
one will  require  further  explanation  as  to  them.  I 
am  sure  the  members  will  think  the  Council  have 
been  considering  the  interests  of  the  Society  in  pro- 
posing these  alterations  ; and,  with  these  observations, 
I beg  to  move  the  alteration  of  the  Bye-laws.  If 
any  gentleman  has  any  question  to  ask,  I shall  be 
happy  to  answer  him. 

Sir  Frederick  Bramwell — As  this  is  a proposi- 
tion emanating  from  the  Council,  I think,  as  Vice- 
Chairman,  I should  second  it.  I will  not  take  up 
your  time  by  adding  any  observations  to  those  made 
by  Sir  Richard  Webster,  as  I am  sure  he  has  fully 
explained  the  intention  and  object  of  the  proposed 
alteration. 

The  resolution  was  put  and  carried  unanimously. 
The  meeting  was  then  closed. 
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APPLIED  AR7  SECTION 

Tuesday,  May  17,  1892 ; General  Robert 
Maclagan  in  the  chair.  The  paper  read  was, 
“ Mud,  a Material  for  Architecture  in  Persia 
and  the  East,”  by  William  Simpson,  R.I. 

The  paper  and  report  of  the  discussion  will 
be  printed  in  an  early  number  of  the  Journal. 


I WENTY-FIRST  ORDINA  R Y 
MEETING. 

Wednesday,  May  18,  1892 ; R.  Brudenell 
Carter,  F.R.C.S.,  Vice-President  of  the 
Society,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Cassavetti,  John,  The  Cedars,  Torquay,  and  Exeter 
College,  Oxford. 

Corsan,  John  Richard,  58A,  Gray’s-inn-road,  W.C. 
Elliot,  John,  Derwent-house,  Upper  Villiers- street, 
Wolverhampton. 

Ellwood,  Thomas  Ashcroft,  13,  Cavendish  - road, 
Harringay,  N. 

Little,  Thomas  David,  Public  Works  Department, 
Bombay,  India. 

Loyd,  William  Graham,  122,  Cannon-street,  E.C. 
Marshall,  William  Bayley,  Richmond-hill,  Birming- 
ham. 

White,  Henry,  80,  London-road,  Carlisle. 
Wurtzburg,  John  Henry,  care  of  Messrs.  Greenwood 
andBatley,  Albion  Works,  Leeds,  and  2,  De  Grey- 
road,  Leeds. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 

Bamber,  M.  Kelway,  Seleng,  Jorehat,  Upper  Assam, 
India. 

Griffith,  Frank,  Prujean-square,  Old  Bailey,  E.C. 
Grimes,  Arthur  John  Luna,  Telegraph  Department, 
Bombay,  India. 

O’Connor,  John,  M.P.,  House  of  Commons,  S.W. 
Townend,  James  Hamilton,  Haberdashers’-hall, 
Gresham -street,  E.C. 

The  Chairman  announced,  with  much  regret, 
that  the  death  of  Capt.  Abney’s  father  had  com- 
pelled him  to  be  absent,  but  they  were  greatly 
indebted  to  Capt.  Abney’s  colleague  at  South 
Kensington,  General  Festing,  for  coming  forward, 
not  only  to  read  the  paper,  but  also  to  supervise  the 
conduct  of  the  very  beautiful  experiments  by  which 
the  paper  would  be  illustrated  : these  were  the  result 
of  Captain  Abney’s  recent  work,  with  which  General 
Festing  had  been  intimately  associated. 

The  paper  read  was — 


COLOUR  BLINDNESS. 

By  Captain  W.  de  W.  Abney,  C.B.,  F.R.S. 

I do  not  wish  to-night  to  bring  forward  any 
debateable  points  on  the  subject  of  the  theory 
of  vision.  What  I want  to  do  is  to  deal  with 
facts,  and  facts  alone ; at  the  same  time 
illustrating  some  of  these  facts  experimentally 
by  the  methods  which  General  Festing  and 
myself  have  initiated  and  used  in  the  investi- 
gations which  we  have  described  in  papers 
to  the  Royal  Society  from  time  to  time. 
A committee  appointed  by  the  Council  of  the 
Royal  Society  has  been  investigating  the 
subject  of  the  best  tests  to  employ  for  detect- 
ing colour  blindness,  and  in  the  capacity  of 
secretary  to  that  committee  I have  had  un- 
usual opportunities  of  examining  cases  by 
spectral  methods,  and  have  found  that  the 
interest  in  colour  vision  increases  the  more  it 
is  investigated  in  a scientific  spirit. 

The  early  history  of  the  discovery  of  the 
existence  of  colour  blindness  I need  not  enter 
into.  History  has  a charm  for  many,  but  I 
confess  that  ancient  history,  qua  history  alone, 
has  very  little  charm  for  me,  and  I prefer  to 
deal  with  the  present  rather  than  with  the  past. 
I shall,  therefore,  leave  to  the  lover  of  history 
a page  which  he  can  fill  up  for  himself  in  this 
paper,  merely  mentioning  the  fact  that 
Daltonism  was  a name  given  to  colour  blind- 
ness from  Dalton,  the  chemist,  and  that  in 
France,  even  to  the  present  time,  this  kind  of 
abnormal  vision  is  still  characterised  by  this 
word. 

Colour  blindness  we  may  divide  into  two 
classes — 1st,  congenital,  and  2nd,  that  in- 
duced by  disease ; and  we  shall  see  that  these 
differ  very  widely  in  character,  the  latter, 
indeed,  being  in  some  respects  a greater 
defect  than  the  former. 

Congenital  colour  blindness  is  very  varied 
in  its  phases,  and  I propose  to  describe  these 
by  referring  to  the  spectrum.  When  a person 
possessing  normal  vision  looks  at  the  spectrum, 
he  will  tell  you  that  he  sees  six  or  seven  colours 
— red,  orange,  yellow,  green,  green -blue,  blue, 
and  violet;  and  these  all  appear  to  occupy  well 
defined  spaces  in  the  spectrum.  Now,  about 
96  per  cent,  of  males  see  these  colours  in  the 
same  relative  positions,  and  in  the  same 
fairly  defined  limits.  But,  if  we  take  the 
remaining  4 per  cent,  of  males,  or  perhaps 
a rather  greater  percentage,  we  shall 
find  that  they  describe  the  spectrum  in 
a totally  different  manner.  If  by  some 
means  we  are  able  to  show  any  part  of  the 
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spectrum  alone,  they  will  describe  the  colours 
very  differently  to  that  in  which  they  would  be 
described  by  those  whose  perception  of  colour 
is  normal.  Some  will  see  no  colour  and  no 
light  in  the  part  of  the  spectrum  which  lies 
near  the  limit  of  the  red.  They  will  call  a 
bright  red  green,  or  yellow,  or  sometimes 
red,  and  they  will  also  be  liable  to  call  a green 
the  same,  but  what  their  sensation  is  can  be 
readily  judged  by  a little  artifice.  Before 
describing  this  artifice,  I will  show  you  a 
diagram  of  the  Young-Helmholtz  theory  of 
colour  vision,  which  I shall  use,  not  as 
accepting  it  in  its  entirety,  but  as  explanatory 
of  a good  deal.  It  will  be  seen,  on  reference 
to  the  diagram,  that  there  are  supposed  to  be 
only  three  sensations  of  colour,  one  which 
gives  the  impression  of  violet,  another  of 
green,  and  another  of  red.  The  stimulation 
of  each  of  these  colour  sensations  is  effected 
by  rays  occupying  a long  range  of  the  spec- 
trum ; but  at  the  extreme  ends  of  the  spec- 
trum only  one  sensation  is  at  all  excited. 
For  a sensation  of  the  intermediate  colours,  two, 
or  all  three,  of  the  sensations  have  to  be  stimu- 
lated. Thus  in  the  green,  the  red  and  the  violet 
and  green  sensations  are  excited,  but  the 
green  more  than  the  other  two,  and,  as  in  the 
diagram,  an  equal  stimulation  of  all  three 
sensations  means  the  perception  of  white  light, 
we  have  where  the  red  and  violet  perception 
curves  cut  one  another  more  than  sufficient 
green  sensation  excited  to  produce  white 
alone.  We  have,  therefore,  a surplus  of  green 
sensation  excited  over  and  above  that  neces- 
sary for  the  production  of  white.  The  green  of 
the  spectrum  is,  therefore,  to  the  normal  eye, 
the  pure  green  produced  by  the  green  sensa- 
tion diluted  with  white  light.  In  the  same 
way  we  might  deduce  the  sensations  produced 
by  other  colours  ; thus  orange  is  a slight  stimu- 
lation of  the  green  sensation  with  more  of  the 
red  sensation,  but,  as  before  said,  at  only 
the  extreme  limits  of  the  spectrum  is  one 
sensation  excited.  In  fact,  it  may  be 
said  that  no  normal-eyed  person  has  ever 
felt  a pure  green  sensation,  though  he  has 
felt  a pure  red  and  a pure  violet  sensation. 
Setting  this  aside  for  the  moment,  we  may 
prognosticate  what  would  happen  (supposing 
of  course  the  Young-Helmholtz  theory  were 
true)  if  any  one  or  two  of  the  three  sensations 
were  absent.  Evidently  if  the  red  sensation 
were  absent,  the  eye  would  see  a pure  green 
sensation  at  one  end  of  the  spectrum  and 
a pure  violet  at  the  other,  but  inter- 
mediately they  would  see  mixtures  of 


green  and  violet.  Where  the  curves  of 
these  two  remaining  sensations  cut  one 
another,  the  colour  then  would  be  of  the 
same  hue  as  the  colour  of  white  light ; for  it 
must  be  remembered  that  each  of  the  curves 
in  the  diagram  is  supposed  to  have  equal 
areas.  This  being  so,  it  is  evident  that,  as 
the  curves  are  of  equal  height,  were  they  cut, 
the  colour  at  the  point  of  the  spectrum  is  the 
same  to  them  as  white.  Further,  it  will  be  seen 
that  this  white  or  neutral  colour  is  mixed  up 
with  both  the  green  and  violet  sensations  more 
or  less,  except  at  the  extreme  ends  of  the  spec- 
trum ; and  that  where  the  extreme  red  is,  no  light 
should  be  perceived  ; but  in  the  orange  and 
scarlet  the  sensation  will  be  nearly  pure  green. 
This  then  is  a type  of  red  blindness . Now,  hav- 
ing taken  this  view  of  the  matter,  we  may  antici- 
pate that  the  colour-blind  man,  who  answers 
to  this  description,  can  readily  be  deceived  as 
to  what  is  the  true  colour  by  an  artifice.  As  a 
rule,  the  colour-blind  are  very  acute  in  the  per- 
ception of  differences  of  dilution  of  colour  with 
their  neutral  colour,  and  of  the  brightness  of 
the  colour  itself.  If,  then,  we  have  a means 
of  mixing  with,  what  to  the  normal  eye  is 
(say)  orange,  a variable  proportion  of  white, 
which,  remember,  is  also  to  him  his 
neutral  colour,  he  will  be  unable  to  dis- 
tinguish it  from  a green.  To  effect  this, 
we  can  use  the  apparatus  I have  described 
before  in  these  rooms,  superposing  a white 
patch  of  light  over  a patch  of  any  spectrum 
colour  1 may  wish  to  use.  If,  therefore,  we 
in  practice  dilute  an  orange  patch  of  light 
with  white,  there  will  be  no  difference  in  hue 
with  some  green,  and  although  the  colour-blind 
may  have  been  educated  to  call  the  spectrum 
colours  by  their  right  name  under  ordinary 
conditions,  yet  through  the  more  or  less  dilution 
with  neutral  colour — i.e.,  this  mixture  of  white 
light  with  it — will  at  once  destroy  what  may  be 
termed  the  landmarks  he  has  set  up  in  his 
mind,  and  he  will  confound  them  with  others. 
From  the  diagram  it  will  be  evident  that,  if  the 
patch  were  orange,  it  will,  when  diluted  with 
white  light,  be  to  him  the  same  as  the  yellowish- 
green  of  the  spectrum.  As  before  indicated,  he 
will  see  a neutral  coloured  space  in  the  spec- 
trum, and,  on  one  side  of  this  neutral  colour, 
blue,  and  on  the  other  what  the  normal-eyed 
call  green,  both  mixed  more  or  less  with  this 
neutral  coIouf  as  the  neutral  point  is  ap- 
proached. 

If  the  green  sensation  be  absent  from  an 
eye,  according  to  this  provisionally  accepted 
theory,  then  there  would  still  be  a neutral  point 
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in  the  spectrum  which,  for  the  same  reasons 
as  those  given  before,  the  colour-blind  of  this 
type  would  mistake  for  what  to  him  is  white  ; 
but  the  spectrum  would  remain  of  the  same 
length  as  it  is  to  the  normal  eye.  This  is 
a case  of  green  colour-blindness.  By  mixing 
a red  with  white,  the  colour-blind  would  be 
totally  unable  to  distinguish  between  red  and 
green,  as  in  the  other  case.  Both  cases  are 
not  uncommon,  and  it  has  been  remarked  that 
these  last  often  call  the  colours  they  see  on 
one  side  of  the  neutral  point  in  the  spec- 
trum “ yellow,”  whilst  on  the  other  they 
correctly  call  it  blue.  The  reason  of  their 
colour  nomenclature  is  not  far  to  seek.  They 
get  their  ideas  of  colour  from  normal-eyed 
persons,  and  fix  upon  the  brightest  objects  as 
their  standard,  and  these  are  yellows.  A look 
at  the  diagram  shows  that  to  them  the  yellow 
is  a bright  and  almost  pure  sensation,  though 
it  is  probably  red. 

Another  case  of  colour-blindness  is  when  the 
violet  sensation  of  this  theory  is  absent,  and  I 
have  only  met  with  one  example  of  it  at  all. 
The  spectrum  appeared  to  end  about  G,  but 
by  subsequent  examination  he  was  able  to 
trace  it  as  having  a very  feeble  existence  for 
some  distance  beyond.  This  colour  - blind 
person  also  had  a point  in  the  spectrum 
which  he  mistook  for  white.  This  was  in  the 
yellow,  a point  where,  according  to  the  theory, 
it  ought  to  exist. 

Two  other  cases,  which  are  of  special  in- 
terest, have  now  to  be  described.  They  are 
cases  where  one  sensation  alone  was  present ; 
every  colour  was  the  same  to  them  as  white  : 
blue,  yellow,  red,  green,  were  all  grey — -that  is, 
degraded  white— and  it  was  immaterial  to 
them  what  colour  they  were  asked  to  match  ; 
by  sufficiently  reducing  the  intensity  of 
those  which  to  them  were  the  brightest, 
they  were  able  to  describe  them  as  exact 
matches  with  the  feebler  colours.  Thus  a 
blue  and  a red  would  be  made  to  match 
exactly  in  intensity  and,  of  course,  in  colour. 
By  matching  the  various  points  of  the  spec- 
trum with  different  shades  of  grey,  by 
the  method  which  I have  twice  described  in 
this  room,  the  relative  brightness  of  the 
different  colours  of  the  spectrum  as  felt  by 
them  was  readily  measured,  and  is  that  shown 
in  the  diagram,  with  a maximum  at  E in  the 
green. 

Now  all  light,  if  made  feeble  enough,  can 
be  extinguished  to  the  eye,  although  it  is 
really  present ; and  measures  have  been  made 
of  the  extinction  of  every  colour  of  the  spec- 


trum. It  was  found  that  when  the  D (sodium) 
light  of  the  spectrum  had  the  same  illuminat- 
ing value  as  an  amyl  lamp  (AL),  a screen 
placed  one  foot  off  the  source  of  illumina- 
tion was  just  not  seen  when  it  was  reduced  to 
350-10,000, oooth  of  an  AL,  whereas  the  E light 
of  the  unaltered  spectrum  had  to  be  reduced 
to  65-10, 000, oooth.  The  F light  had  to  be 
reduced  to  150- 10, 000, oooth,  and  the  C light  to 
1 1, 000-10, 000, oooth,  as  will  be  seen  by  the 
following  Table.  If  we  make  the  light  of  the 

Extinction  of  light 
in  10  Millionths. 


B 50,000 

C 11,000 

D 350 

E 65 

F 150 

G 3,000 


different  parts  of  the  spectrum  each  equal  to 
one  AL,  it  will  be  found  that  the  extinctions 
at  the  violet  end  and  at  the  extreme  red  are 
uniform,  the  violet  end  requiring  the  re- 
duction 150-100,000, oooth  AL  to  render  the 
screen  invisible.  This  indicates  that  only 
one  sensation  is  extinguished  at  the  violet 
end  and  one  at  the  red  end  — (this 
agrees  with  the  Young  - Helmholtz  theory, 
it  will  be  remembered)  — but  that  the 
red  sensation  is  125  times  more  easy 
to  extinguish  than  the  violet  sensation. 
If  then  we  take  the  reciprocal  of  the  ex- 
tinctions of  the  spectrum,  we  shall  get 
a curve  which  gives  the  last  sensation 
which  is  extinguished,  and  making  the 
maximum  empirically  100,  we  find  that  it  is 
really  exactly  the  same  sensation  as  the  two 
cases  of  mono-chromatic  vision,  and  corre- 
sponds to  the  violet  sensation  of  the  normal 
vision  of  the  theory.  By  measuring  the  ex- 
tinctions of  the  red  and  green-blind,  we  get 
almost  identical  results  with  those  of  the 
normal  eye.  Further,  if  the  spectrum  be  re- 
duced in  intensity,  so  that  the  measured  lumi- 
nosity of  the  white  light  which  forms  the  spec- 
trum is  i-i50th  of  that  of  an  AL,  1 foot  from  a 
white  screen,  and  measure  its  luminosity,  we 
find  that  the  same  curve  results.  We  are  there- 
fore led  to  the  conclusion  that  the  primitive  sen- 
sation of  light  is  the  violet  sensation,  and  that 
the  others  are  “ under-tones  ” of  this  one  sen- 
sation. It  is  not  therefore  surprising  if  an 
“under-tone”  is  either  totally  missing  or 
reduced  in  intensity,  and  this  would  corre- 
spond to  complete  and  incomplete  blindness 
to  one  colour  sensation.  There  is  a remark- 
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able  confirmation  of  this  in  another  way,  viz. , 
that  those  who  are  colour-blind  from  disease 
invariably,  as  far  as  I know,  see  blue  at  the 
blue  end  of  the  spectrum,  the  remaining  part 
being  generally  described  as  grey,  and  some- 
times yellowish.  An  examination  of  the 
various  types  of  colour  blindness  with  the 
spectrum,  and  with  colour  discs,  shows  that 
the  whites  which  they  see  are,  to  the  normal 
eye  in  the  case  of  the  red-blind,  a sea-green 
colour,  of  the  green-blind  a red-purple,  and  of 
the  violet-blind  a yellow.  These  can  well  be 
shown  by  colour  discs  as  well  as  by  the 
spectrum. 

From  what  has  been  said,  it  will  be  apparent 
that,  by  the  spectrum,  colour  blindness  of  any 
type  can  be  detected  simply  by  diluting  the 
different  colours.  Thus,  a first  test  to  be 
made  would  be  to  take  a green  of  the 
spectrum,  and  dilute  it  with  white  light.  Even 
to  the  normal  eye,  the  green  can  be  made 
to  lose  itself  in  the  white  ; much  more  easily 
can  it  lose  itself  to  the  colour-blind,  since  it  is 
to  them  nearly  white  already.  An  experiment 
will  show  this.  Other  tests  of  diluting  red 
and  yellow  can  also  be  made,  and  a good 
estimate  made  without  quantitative  measure- 
ment of  the  amount  of  colour  deficiency 
present ; for,  it  must  be  remembered,  that  it 
often  happens  that  complete  blindness  to  one 
sensation  does  not  arise.  The  spectrum 
method  is  often  impracticable  and  expensive, 
and  therefore  other  methods  to  attain  the  same 
end  have  to  be  sought  for. 

The  question  of  such  tests  for  colourblindness 
has  been  carefully  considered  by  the  Com- 
mittee of  the  Royal  Society,  and  from  all  the 
experiments  made,  and  from  careful  considera- 
tion of  all  cases  which  have  come  before  them, 
they  have  reported  that  Holmgren’s  wool  test, 
as  originally  brought  out  by  that  distinguished 
savant,  is  the  most  practicable  and  practical 
test  which  can  be  employed.  This  test  really 
consists  in  making  a person  illustrate  his  de- 
ficiencies by  the  mistakes  he  makes  in  match- 
ing different  colours,  and  answers  to  the 
spectrum  test  described. 

The  tests  are  wools,  which  I show  here 
to-night.  It  will  be  seen  that  they  are  of 
almost  every  variety,  but  amongst  them  are 
shades  of  greys,  drabs,  and  browns.  The 
skeins  which  have  to  be  matched  are  pale 
green  of  a slightly  yellowish  tint,  a pale  pink, 
and  a bright  red.  The  first  test  is  to  ask 
a candidate  to  pick  out  from  a heap  of  wools 
skeins  which  appear  to  match  in  colour  gener- 
ally the  green  skein.  Now  this  green  skein 


has  a hue  which  lies  on  the  red  side  in  the 
spectrum  of  the  neutral  points  of  both  the  red 
and  the  green-blind  ; and  as  it  is  very  largely 
diluted  with  white,  it  will  be  seen,  from  what 
has  been  said  before,  that  it  may  be  matched 
with  a grey,  or  a drab,  or  a yellow,  or  a light 
red,  but  not  with  any  skein  of  wool  which  has 
a blue  tint.  If  these  colours  are  absolutely 
selected,  then  the  examinee  is  colour-blind  ; 
but  if  he  only  evinces  a desire  to  do  so,  he 
is  only  incompletely  colour  defective.  This 
fact  can  be  proved  by  testing  the  person  by 
the  spectrum  method  in  the  manner  already 
indicated. 

The  next  test  is  with  the  pink  skein,  as  it  is 
with  this  that  the  kind  of  colour  defects  on 
the  Young-Helmholtz  theory  can  be  ascer- 
tained. If  the  candidate  matches  blue,  green, 
and  grey,  or  one  of  them  with  the  pink,  he  is 
completely  green-blind,  but  if  he  selects  blues 
and  violets  he  is  completely  red-blind."  If  he 
matches  with  the  pink  skein  only  pink  he  is 
incompletely  colour-blind.  The  last  test  with 
the  red  skein  is  almost  superfluous,  but  with 
this  bright  red  skein  a red-blind  person  will 
make  a selection  of  dark  green  and  brown, 
whilst  if  he  be  green-blind  he  will  select  a 
bright  green  and  a light  brown.  All  these 
tests  can  be  proved  to  be  correct  by  the 
spectrum  method,  and  they,  therefore,  leave 
but  little  to  be  desired.  As  before  said,  it  is 
these  tests  that  the  committee  have  recom- 
mended for  adoption,  and  they  are  simple  and 
cheap,  but  the  whole  efficiency  of  them  lies  in 
the  selection  of  the  colours  to  be  matched.  If 
the  first  test  were  a blue  green  or  a bright  green , 
it  would  be  useless,  as  the  matches  made  would 
mean  very  little,  and  the  same  applies  to  the 
pink  skein.  It  is  for  this  reason  that  the 
committee  have  recommended  that  there 
should  be  standard  test  skeins  and  no  others. 
It  has  come  to  our  knowledge  that  some  rail- 
way companies  have  imagined  they  were 
using  Holmgren’s  test,  when  they  were  doing 
nothing  of  the  kind,  and  this  simply  because 
the  test  and  skeins  offered  to  the  candidate  to 
match  were  of  the  wrong  hue  and  dilution. 

The  recommendations  of  the  committee  of 
the  Royal  Society  are  as  follows  : — 

1.  That  the  Board  of  Trade,  or  some  other  central 
authority,  should  schedule  certain  employments  in 
the  mercantile  marine  and  on  railways,  the  filling  of 
which  by  persons  whose  vision  is  defective  either  for 
colour  or  form,  or  who  are  ignorant  of  the  names  of 
colours,  would  involve  danger  to  life  and  property. 

2.  That  the  proper  testing,  both  for  colour  and 
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form,  of  all  candidates  for  such  employments  should 
be  compulsory. 

3.  That  the  testing  should  be  entrusted  to  ex- 
aminers certificated  by  the  central  authority. 

4.  That  the  test  for  colour-vision  should  be  that 
of  Holmgren,  the  sets  of  wools  being  approved  by 
the  central  authority  before  use,  especially  as  to  the 
correctness  of  the  three  test  colours,  and  also  of  the 
confusion  colours.  If  the  test  be  satisfactorily  passed, 
it  should  be  followed  by  the  candidate  being  required 
to  name  without  hesitation  the  colours  which  are 
employed  as  signals  or  lights,  and  also  white  light. 

5.  That  the  tests  for  form  should  be  those  of 
Snellen,  and  that  they  should  be  carried  out  as  laid 
down  in  Appendix  VI.  [Form  test].  It  would  pro- 
bably in  most  cases,  suffice  if  half  normal  vision  in 
each  eye  were  required. 

6.  That  a candidate  rejected  for  any  of  the  specified 
employments  should  have  a right  of  appeal  to  an  ex- 
pert approved  by  the  central  authority,  whose  deci- 
sion should  be  final. 

7.  That  a candidate  who  is  rejected  for  naming 
colours  wrongly,  but  who  has  been  proved  to  possess 
normal  colour-vision,  should  be  allowed  to  be  re-ex- 
amined after  a proper  interval  of  time. 

8.  That  a certificate  of  the  candidate’s  colour- 
vision  and  form-vision  according  to  the  appointed 
tests,  and  his  capacity  for  naming  the  signal-colours, 
should  be  given  by  the  examiner  ; and  that  a schedule 
of  persons  examined,  showing  the  results,  together 
with  nature  of  the  employments  for  which  examina- 
tions were  held,  should  be  sent  annually  to  the 
central  authority. 

9.  That  every  third  year,  or  oftener,  persons  filling 
the  scheduled  employments  should  be  examined  for 
form- vision. 

10.  That  the  test  in  use,  and  the  mode  of  conduct- 
ing examinations  at  the  different  testing  stations, 
should  be  inspected  periodically  by  a scientific  expert, 
appointed  for  that  purpose  by  the  central  authority. 

11.  That  the  colours  used  for  lights  on  board  ship, 
and  for  lamp  signals  on  railways,  should,  so  far  as 
possible,  be  uniform,  and  that  glasses  of  the  same 
colour  as  the  green  and  red  sealed  pattern  glasses  of 
the  Royal  Navy,  should  be  generally  adopted. 

12.  That  in  case  of  judicial  inquiries  as  to  collisions 
or  accidents,  witnesses  giving  evidence  as  to  the 
nature  or  position  of  coloured  signals  or  lights  should 
be  themselves  tested  for  colour-  and  form-vision. 

It  will  be  seen  that  these  recommendations 
are  very  comprehensive,  and  I am  sure  have 
only  been  recommended  after  careful  delibera- 
tion on  the  subject.  It  remains  for  the  Board 
of  Trade  to  see  them  carried  out  intheir  en- 
tirety, and  if  legislation  be  required,  then 
there  should  be  legislation. 


DISCUSSION. 

The  Chairman  said  the  report  of  the  Royal 
Society’s  Committee  was  not  yet  published,  though 
some  stray  copies  had  got  about,  and  had  been  com- 
mented upon  in  certain  journals,  but  the  Council  of 
the  Royal  Society  at  their  next  meeting  would  deter- 
mine what  should  be  done  with  it.  It  would, 
he  believed,  be  presented  to  the  Board  of  Trade, 
and  by  it  to  Parliament,  and  would  then  be  accessible 
to  the  public  in  the  ordinary  way.  There  was  a special 
fitness  in  the  conclusions  of  the  Committee  being  first 
made  public  in  that  room,  because  the  subject  of 
colour  blindness  was  one  of  many  in  which  the 
Society  had  taken  the  initiative.  Eleven  years  ago 
on  Monday,  he  delivered  the  first  of  a series  of 
Cantor  lectures  on  “Colour  Blindness,”  and  then 
endeavoured  to  point  out  that,  in  consequence  of 
the  complication  of  railway  work  and  the  crowd 
of  vessels  in  many  parts  of  the  sea  the  question 
of  colour-blindness  had  become  one  of  grave 
practical  importance.  Although  certain  railways 
were  then  beginning  to  test  their  officials,  and 
though  the  Board  of  Trade  was  testing  candidates 
for  the  mercantile  marine,  neither  the  railways  nor 
the  Board  were  pursuing  methods  of  investigation 
which  could  be  relied  upon,  and  both  were  reject- 
ing candidates  who  ought  not  to  be  rejected,  and 
passing  those  who  were  unfit  for  responsible  positions 
in  which  a sense  of  colour  was  required.  Some 
improvement  took  place,  but  not  very  much,  and, 
two  or  three  years  ago,  a good  deal  of  dissatisfaction 
was  excited  amongst  railway  men  by  the  methods  of 
examination  pursued  by  certain  companies  professing 
to  use  Holmgren’s  test ; although  the  only  point  of 
resemblance  to  it  was  that  coloured  wools  were  used. 
The  colours  were  improperly  selected,  and  the  test  was 
practically  worthless.  In  consequence,  he  was  asked 
by  the  Council  to  read  a paper  on  the  subject,  and  on 
that  occasion  Dr.  Edridge  Green  questioned  some  of 
the  conclusions  at  which  Young  and  Helmholtz  had 
arrived,  and  subsequently,  on  his  suggestion,  com- 
municated a paper  to  the  Royal  Society,  endeavour- 
ing to  substantiate  the  views  he  entertained,  and  to 
show  in  what  respect  those  of  Young  and  Helmholtz 
were  erroneous.  In  consequence  of  the  debate 
which  ensued,  the  Royal  Society,  after  communi- 
cating with  the  Board  of  Trade,  appointed  the  com- 
mittee, which  had  been  at  work  for  something  like 
two  years,  of  which  Captain  Abney  was  the  Secre- 
tary, and  some  of  its  recommendations  had  just  been 
read.  He  was  pleased  to  find  that  these  recommen- 
dations confirmed  in  every  particular  the  suggestions 
made  in  his  Cantor  lectures  of  eleven  years  ago. 
The  Committee  of  the  Royal  Society  contained 
some  of  the  most  distinguished  scientific  men  in 
England,  including  Sir  George  Stokes,  and  was  pre- 
sided over  by  Lord  Rayleigh,  those  two  gentlemen 
being  the  leading  optical  philosophers  of  this  or  any 
other  country.  It  also  included  Captain  Abney,  who 
made  a large  number  of  most  careful  experiments, 
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and  Professor  Church,  Professor  of  Chemistry  to  the 
Royal  Academy,  who  was  necessarily  conversant 
with  colour  in  every  variety.  The  results  of  Captain 
Abney’s  work  had  made  clear  certain  points  which 
had  previously  been  obscure,  but  still  left  the  doc- 
trines of  Young  and  Helmholtz  in  possession  of  the 
field.  He  did  not  claim  that  they  supplied  a full  ex- 
planation of  the  phenomena,  but  that  they  explained 
more  than  any  other  hypothesis,  and  he  had  no  doubt 
Captain  Abney  would  continue  his  researches 
until  the  deficiences  were  supplied.  He  hoped  when 
the  report  came  before  Parliament  that  it  would  be 
followed  by  legislative  action.  It  might  seem  a 
hardship  for  certain  men  to  be  excluded  from  follow- 
ing certain  occupations,  but  it  was  a far  greater  hard- 
ship that  passengers  in  ocean  steamers  should  be 
exposed  to  peril  by  the  look-out  man  not  being  able 
to  say  whether  the  port  or  the  starboard  side  of  a 
vessel  was  approaching.  Moreover,  if  it  were  known 
that  these  tests  would  be  imposed,  such  examinations 
would  be  made  in  the  case  of  children  at  school,  and 
parents  would  learn,  at  an  early  period,  that  their 
children  could  not  look  forward  to  success  in 
certain  occupations,  but  must  betake  themselves  to 
others.  The  colour-blind  males  in  this  country 
were  about  4 per  cent,  of  the  population,  but 
the  Committee,  who  went  down  to  Swindon, 
and  were  allowed  to  test  a number  of  the  men 
employed  there  by  the  Great  Western  Railway 
Company,  were  surprised  to  find  a much  larger  pro- 
portion. They  did  not  test  the  signalmen  or  drivers, 
but  smiths,  fitters,  and  other  men  employed  in  the 
shops,  and  it  was  found  afterwards  that  the  managers 
had  considerable  doubts  about  the  efficiency  of  the 
methods  pursued  by  the  committee,  and  had  included 
as  many  colour-blind  as  possible  for  the  purpose  of  being 
tested.  They  found  them  all  out,  however,  and,  by 
means  of  actual  signals,  were  able  to  demonstrate 
the  absolute  incapacity  of  the  men  who  had  been 
discovered  to  be  red,  blue,  or  green  colour-blind  by 
the  Holmgren  test,  properly  applied,  to  distinguish 
with  certainty  the  different  lights  under  all 
degrees  of  illumination.  There  was  still,  how- 
ever, another  difficulty  to  contend  with.  There 
were  many  cases  of  incomplete  red  or  green 
colour  blindness,  men  whose  vision  was  defec- 
tive in  these  respects ; and  a question  might  arise 
whether  it  was  sufficiently  defective  to  require  their 
rejection.  During  his  work  on  the  committee  he 
had  contrived  the  instrument  now  exhibited,  in  order 
to  test  these  cases  of  defective  colour  sense  quantita- 
tively. It  consisted  of  a lamp,  which,  for  minute 
tests,  would  probably  be  one  of  Mr.  Vernon 
Harcourt’s  pentane  standard  lamps,  which  cast  its 
light  into  the  interior  of  a box  through  an  opening, 
which  could  be  increased  in  size,  by  turning  a screw, 
from  1 to  1,500  square  millimetres.  You  could  thus 
light  up  an  object  in  the  interior  to  any  extent,  and 
measure  the  amount  of  illumination,  and  express 
it  in  terms  of  the  size  of  the  aperture.  Then, 
as  test  objects,  placed  where  the  whole  light 


admitted,  large  or  small,  would  fall  upon  them, 
be  placed  little  discs  containing  dots  of  various 
colours,  varying  also  in  number  and  in  arrangement. 
A person  with  ordinary  vision  could  not  distinguish 
red  by  a bad  light,  and  a person  with  incomplete 
colour  sense  would  require  more  light  still  to  dis- 
tinguish it  from  green  or  black  ; so  that,  with  this 
apparatus,  he  could  arrive  at  a fair  expression  of  the 
degree  of  acuteness  or  defect  in  any  particular  case. 
Some  of  the  discs  were  opaque,  and  some  trans- 
lucent ; and  they  would  be  viewed  accordingly.  In 
this  way,  he  believed,  very  trustworthy  results  would 
be  arrived  at. 

Mr.  J.  Spillkr  said  he  had  given  a great  deal  of  time 
and  attention  to  this  subject,  and  while  he  had  come 
to  the  conclusion,  on  comparing  notes  with  others 
who  had  been  professionally  engaged  in  the  same 
direction,  that  the  proportion  of  colour-blind  males 
was  about  4 per  cent.,  he  had  hitherto  failed  to  dis- 
cover a woman  with  this  defect,  although  he  had 
been  assisted  in  his  search  by  ladies.  Of  course 
there  were  cases,  and  it  was  reported  that  they 
occurred  particularly  amongst  Quakeresses,  but 
hitherto  he  had  not  been  able  to  find  one.  The 
ratio  was  said  to  be  one  colour-blind  woman  to  every 
twenty  colour-blind  men,  but  he  did  not  know  whether 
this  statement  was  founded  on  any  actual  statistics. 

Dr.  Edridge-Green  said  he  had  listened  with 
great  interest  to  the  paper,  and  also  to  the  Chair- 
man’s description  of  his  apparatus  for  the  quanti- 
tative estimation  of  colour  blindness.  When  at  the 
Chairman’s  suggestion  he  read  a paper  before  the 
Royal  Society,  he  raised  objections  to  the  Young- 
Ilelmholtz  theory  of  colour  perception.  No  one  had 
as  yet  answered  them,  and  they  had  been  admitted 
by  a large  number  of  scientific  men.  Undoubtedly, 
normal  colour  vision  was  trichromic,  but  whether  that 
trichromatism  was  due  to  three  points  of  difference, 
or  to  three  definite  colour  sensations  remained  to  be 
proved.  Everyone  must  acknowledge  the  importance 
of  the  facts  Captain  Abney  had  brought  forward,  but 
they  were  all  perfectly  consistent  with  the  theory  of 
three  primary  points  of  difference.  It  would  be 
seen  from  the  diagram  that  the  chief  difference 
between  a red  blind  and  a green  blind,  consisted  in 
the  neutral  point  of  the  red  blind  being  situated 
more  towards  the  violet  than  the  neutral  point  of 
the  green  blind.  It  would  also  be  seen  that  the 
red  end  of  the  spectrum  was  shortened.  He  held 
that  this  moving  of  the  neutral  point  in  the 
red  blind  was  due  to  the  shortening  of  the 
spectrum.  This  neutral  point  varied  very  consider- 
ably. You  might  find  the  red  end  shortened  very 
little;  or,  in  some  cases  it  was  shortened  to  the 
orange ; and  then  the  neutral  point  was  shifted  in  a 
corresponding  degree  towards  the  violet,  which  would 
not  be  the  case  if  there  were  certain  fixed  definite 
colour  sensations.  Again,  if  you  took  away  one  of 
these  primary  colour  sensations,  you  would  alter  the 
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shade  of  the  whole  spectrum,  and  not  simply  cut 
off  a certain  portion  at  the  red  end ; but  he  found 
that  some  people  with  a shortened  red  end  (through 
a blue-green  glass  which  cut  off  those  rays)  would 
make  a match  similar  to  that  of  the  normal  sighted, 
thus  showing  that  it  was  the  shortening  of  the  spectrum 
which  produced  the  defect  in  colour  perception.  He 
was  of  opinion  that  shortening  of  the  spectrum  and 
colour  blindness  due  to  psychophysical  perception 
were  two  totally  distinct  defects.  He  had  met 
with  several  cases  in  which  a person  saw  six 
colours  in  the  spectrum,  and  yet  had  a spectrum 
shortened  either  at  the  red  or  violet  end.  This 
was  analogous  to  persons  who  could  not  perceive 
high  notes  or  low  notes,  which  was  a well 
known  phenomenon.  With  regard  to  the  Holmgren 
test,  he  was  sorry  to  differ  from  such  an  eminent  com- 
mittee as  had  given  an  opinion  in  favour  of  it ; but 
he  was  going  to  bring  some  cases  before  Captain 
Abney,  and  he  would  probably  let  those  interested 
in  the  matter  know  the  result.  Those  who  were 
interested  in  the  subject  would  find  these  objections 
in  detail  in  his  book  on  “ Colour  Blindness,”  in  the 
International  Scientific  Series. 

Mr.  Lovibond  said  he  was  happily  not  troubled 
with  any  theory.  He  had  listened  with  a great  deal 
of  interest  to  the  remarks  made  in  reference  to  the 
lowest  luminosity  of  white  light  which  was  perceptible 
by  the  eye  ; and  the  work  he  had  done,  although  not 
on  parallel  lines  with  that  of  Captain  Abney,  fully 
bore  out  the  great  discrepancy  between  the  visibility 
of  different  colours.  He  had  been  able  to  measure 
in  units  the  visibility  of  the  several  rays  of  normal 
daylight,  and  had  found  that  any  measurement  such 
as  that  given  was  only  true  for  a given  time,  and  for 
a given  light.  The  power  of  perception  of  normal 
light  increased  by  time — he  was  not  prepared 
to  say  it  increased  regularly — and  there  was 
a difference  of  perception  for  the  several  colours 
of  normal  light.  For  instance,  dealing  with  a half- 
inch area  of  normal  daylight,  one  which  contained 
six  spectral  colours  in  equal  colour  proportions,  as 
tested  by  the  spectroscope,  he  found  that  the  red  ray 
was  more  quickly  evident  on  first  vision,  but  decreased 
in  its  perceptiveness  more  rapidly  than  the  violet 
end,  or  rather  the  violet  end  increased  by  time 
at  a greater  rate  than  the  red.  After  seeing 
the  instrument  of  Captain  Abney’s  several  times, 
and  carefully  reading  a description  of  it,  he  fancied 
it  was  hardly  as  perfect  as  it  was  represented  as  a 
measure  of  colour,  though,  as  a matcher  of  colours, 
it  might  be  absolutely  perfect.  The  incident  light 
might  be  normal,  but  one  portion  of  the  beam  was 
transmitted  through  a prism,  and  thrown  on  the 
screen,  while  the  portion  with  which  it  was  compared 
was  that  reflected  from  an  angle  of  the  same  prism. 
His  experience  of  prisms  and  lenses  was  not  large, 
but  he  had  found  that  beams  of  light  got  by  such 
means  were  never  of  exactly  the  same  composi- 
tion ; therefore,  in  comparing  the  colours  of 


the  two  portions  of  the  beam  in  this,  you 
might  have  a perfect  match  and  yet  a different 
composition.  It  was  difficult  to  arrive  at  a correct 
judgment  on  these  lines,  because  the  masking  of  a 
given  colour  by  white  light  was  an  important  phase 
of  the  question,  and  the  power  of  masking  was  de- 
pendent on  the  quantity  of  white  light.  It  was 
possible  to  get  a match  of  different  colours,  provided 
there  was  but  small  difference  in  the  illumination,  as 
the  masking  of  the  one  would  bring  it  down  to  the 
level  of  the  other.  There  were  many  other  points  he 
should  like  to  speak  to,  bnt  he  was  not  prepared  with- 
out further  consideration. 

Admiral  Sir  Erasmus  Ommanney,  C.B., 
F.R.S.,  said  it  was  very  interesting  to  know 
that  the  lights  at  present  used  in  the  navy  were 
those  approved  of  by  scientific  investigators.  He 
must  confess  that  during  thirty  years’  experience  at 
sea  he  had  never  found  any  serious  defect  of  vision, 
either  in  the  men  on  the  look-out,  or  in  the  officer  of 
the  watch.  He  had  sometimes  differed  from  them 
as  to  the  exact  colour  of  the  light,  but  that  he  ac- 
counted for  by  the  atmospheric  effects  at  great 
distances.  Some  people  did  not  know  whether  they 
had  one  eye  or  two,  for  he  recently  knew  a case  in 
which  a young  man,  who  had  a nomination  for  a 
cadetship,  only  discovered  on  undergoing  the  medical 
examination  that  he  had  but  one  eye  to  see  with. 

Mr.  Oliver  J.  Williams  suggested  that,  in  the 
event  of  any  legislation  taking  place,  some  provision 
ought  to  be  made  for  ensuring  the  proper  colour  in 
the  glasses  used  for  lamps.  Not  unfrequently  what 
ought  to  be  a white  light  had  a yellow  or  greenish 
shade,  which  made  it  very  difficult  to  distinguish, 
and  the  copper  of  the  lamp,  to  some  extent,  affected 
the  colour. 

The  Chairman  said  provision  wa3  m ade  in  the 
report  for  ensuring  uniformity  in  the  coloured  glasses, 
but  the  question  of  white  glass  had  not  come  before 
the  Committee. 

General  Festing,  in  reply,  said  he  did  not  feel 
disposed  to  argue  the  question  of  the  Young- 
Helmholtz  theory,  as  it  would  take  far  too  long; 
but  he  simply  used  it  as  a working  hypothesis,  be- 
cause it  seemed  to  him  that  it  accounted  for  more 
than  any  other  theory  did.  He  understood  Mr. 
Lovibond  to  say  that  the  standard  comparison  beam 
would  have  a different  composition  of  light  to  that 
which  went  through  the  prism,  but  he  did  not  think 
that  could  be  so.  The  difference  between  them  was 
simply  that  the  standard  comparison  beam  had  been 
reflected  from  the  surface  of  the  prism  ; and  he  was 
not  aware  that  light  suffered  any  alteration,  except 
polarisation,  by  being  reflected  from  the  surface  of 
white  glass.  The  only  way  to  test  that  would  be  by 
analysing  the  light  by  means  of  a prism  or  diffraction 
grating  ; and  if  any  one  tried  that,  he  thought  they 
would  find  the  light  reflected  from  the  surface,  when 
split  up  by  another  prism,  would  give  the  same 
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result  as  the  rest  of  the  beam  which  went  through 
the  first  prism. 

The  Chairman,  in  proposing  a vote  of  thanks 
to  Captain  Abney  and  General  P'csting,  said  that 
Mr.  Spiller’s  observations  about  the  ladies  reminded 
him  of  what  was  said  by  a friend  of  his,  who  had 
had  great  experience  in  colour  testing,  to  the  effect 
that  he  generally  found  the  first  impulse  of  a woman, 
when  she  found  her  son  to  be  colour-blind,  was  to 
box  his  ears.  The  researches  in  girls’  schools, 
according  to  American  statistics,  had  shown  that 
there  was  about  the  same  proportion  of  colour-blind 
in  a thousand  women  as  in  a hundred  men. 

The  vote  of  thanks  was  carried  unanimously,  and 
the  meeting  adjourned. 


Miscellaneous. 

+ 

PLATE-GLASS  MANUFACTURE  IN 
GERMANY. 

The  United  States  Consul-General  at  Frankfort, 
in  his  last  report,  says,  in  reply  to  instructions  re- 
ceived from  his  Government  to  supply  certain  infor- 
mation concerning  the  grinding  and  polishing  of  plate- 
glass  for  mirrors  as  practised  in  Germany,  that  there 
is  no  manufacture  or  export  of  plate-glass  in  southern 
or  western  Germany,  except  in  the  consular  districts 
of  Aix-la-Chapelle  and  Fiirth.  At  the  latter  place  the 
United  States  Commercial  Agent  succeeded,  in  the 
face  of  many  obstacles,  in  obtaining  information  upon 
the  subject,  the  substance  of  which  is  given  below. 
Consul  Mason  remarks  that  information  upon  the 
subject  of  plate-glass  manufacture  is  all  but  impossible 
to  obtain  in  Germany.  The  whole  plate-glass  manu- 
facture in  the  Frankfort  division  is  concentrated  at 
the  two  places  above-mentioned,  and  all  the  manufac- 
turers are  leagued  in  a syndicate  or  pool,  and  access 
to  their  works  is  rigidly  denied  to  everyone,  especially 
to  Americans.  The  reason  of  this  is,  according  to 
Consul  Mason,  that  most  of  the  German  manufac- 
turers live  in  fear  that  in  some  way  Americans  will 
discover  the  secrets  of  their  trade  and  transfer  their 
industries  to  the  United  States,  with  the  result  of 
ultimately  destroying  their  best  foreign  market.  The 
works,  where  nearly  all  the  white  German  looking- 
glass  used  in  the  United  States  is  blown,  are  situated 
near  the  borders  of  Bavaria  and  Bohemia,  near  the 
city  of  Egar  in  Bohemia.  There  are  nnmerous  large 
and  extensive  works  besides  innumerable  smaller 
ones,  the  greater  number  of  which  belong  to  a pool, 
which  regulates  production,  piices,  &c.  The  greater 
part  of  the  glass,  when  blown,  ultimately  finds  its 


way  to  the  city  of  Fiirth,  in  Bavaria,  where  it  is 
stored  in  a pool  warehouse,  whence  it  is  delivered  to 
members  of  the  pool,  no  one  outside  that  organisation 
being  able  to  purchase  a single  square  foot,  the 
capacity  of  each  manufacturer  being  well  known,  and 
no  increase  of  manufacture  above  a certain  per-centage 
being  permitted.  After  leaving  the  glass-blower’s 
hands  the  plates  are  quite  rough,  and  it  becomes 
necessary  to  grind  them.  There  does  not  appear  for 
some  time  to  have  been  any  material  improvement  in 
the  method  of  grinding,  though  perhaps  there  has 
been  in  the  machinery.  The  glass  is  fastened  to  a 
marble  or  cast  bed  of  sufficient  dimensions  to  receive 
the  largest  plates.  If  necessary,  smaller  plates  are 
used  to  fill  the  table.  The  plates  are  held  in  place 
by  a thin  bed  of  plaster  of  Paris,  the  moisture  of 
which  holds  them  securely.  The  upper  plate  is 
turned  upside  down  while  the  glass  is  being  placed 
in  position,  and,  when  ready,  is  turned  over  carefully. 
Both  the  upper  and  lower  beds  revolve  in  different 
directions.  The  grinding  material  is  coarse  sand  at 
first,  a finer  quality  being  used  consecutively  until  the 
plate  is  finished.  The  time  required  varies,  from 
sixteen  to  twenty-four  hours  being  generally  neces- 
sary for  this  process.  The  next  process  is  that  of 
polishing  the  plate,  to  make  it  transparent,  prepara- 
tory to  the  silvering.  The  same  kinds  of  beds  are 
used  as  in  grinding,  with  this  difference,  that  they 
are  stationary ; and  the  plates  are  held  in  position 
in  the  same  manner.  The  polishing  is  done  by 
running  square  discs,  covered  with  felt,  backwards 
and  forwards  across  the  surface.  The  tables  usually 
stand  in  dozens,  six  on  each  side,  so  that,  as  the 
the  rubbers  move  backwards  and  forwards,  no  motion 
or  power  is  lost.  In  most  of  the  works,  the  disc 
revolves  by  the  motion  of  sliding  across  the  surface, 
but  in  one  important  factory  a new  polisher  is  in 
use,  to  which  a rotary  motion  is  given  by  chain 
gearing,  which  performs  the  work  in  about  half  the  usual 
time— fifteen  minutes  instead  of  thirty.  The  polish 
used  is  a native  Bavarian  product,  and  is  called  potte 
or  bolus , it  being  an  earth  strongly  impregnated  with 
iron,  and  is  kept  moistened  during  the  process,  one 
man  being  required  to  attend  six  machines.  As 
many  pieces  of  glass  may  be  laid  upon  the  polishing 
table  as  it  has  capacity  for,  it  being  generally  thirty 
inches  by  ninety.  If  bevelling  is  required— and  the 
greater  number  seem  by  the  demand  to  require 
bevelling— the  plates  are  removed  to  an  iron  or  stone 
cylinder  twelve  to  fifteen  inches  in  diameter,  revolv  - 
ing slowly,  where  the  edge  to  be  bevelled  is  held  by 
the  operator  on  the  face  of  the  grinder,  moistened 
sand  being  applied  at  the  same  time  to  the  stone.  A 
frame  at  the  end  serves  to  hold  the  glass  from 
slipping,  and  steps  upon  this,  regulate  the  angle  of 
the  bevel.  Expertness  on  the  part  of  the  workman  is 
essential  in  this  operation.  From  the  grinding  of  the 
bevel,  the  glass  is  taken  to  a round  polisher,  where 
the  bevelled  surface  is  held  upon  a felt  cylinder  sup- 
plied with  potte  until  it  is  polished.  About  fifteen 
minutes  are  required  for  this  process. 
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Obituary. 

♦ 

Dr.  A.  W.  Hofmann,  F.R.S. — August  Wilhelm 
Hofmann,  professor  of  chemistry  in  the  University 
of  Berlin,  died  suddenly  on  Thursday,  5th  inst. 
Hofmann  was  born  at  Giessen,  April  8,  1818,  and, 
while  still  a young  man,  devoted  himself,  under 
the  direction  of  Liebig,  at  the  University  of  his 
native  town,  to  the  study  of  the  bases  of  coal  tar 
and  metamorphoses  of  indigo,  but  it  was  not  until 
several  years  later  that  his  important  discovery  was 
made  regarding  the  composition  and  chemical  cha- 
racter of  aniline  red.  After  spending  three  years  at 
Bonn,  Professor  Hofmann,  in  1848,  was,  on  Liebig’s 
recommendation,  appointed  superintendent  at  the 
Royal  College  of  Chemistry  in  London.  This  institu- 
tion, in  1853,  was  merged  in  the  Royal  School  of 
Mines.  In  1864  Hofmann  was  appointed  to  the 
Chair  of  Chemistry  at  Bonn,  whence  he  was  sum- 
moned to  Berlin  in  the  following  year.  He  was  a 
voluminous  contributor  to  scientific  literature,  and 
the  “ Royal  Society  Catalogue  of  Scientific  Papers  ” 
contains  a list  of  240  papers,  written  between  1843 
and  1874  by  himself  alone,  and  21  papers  written  in 
conjunction  with  others.  He  was  elected  a Fellow  of 
the  Royal  Society  in  1 85 1 , in  1 854  he  obtained  a Royal 
medal  for  his  “Memoirs  on  the  Molecular  Constitu- 
tion of  the  Organic  Bases,”  and  in  1875  the  still 
further  honour  of  the  Copley  Medal.  In  the  latter 
year,  he  received  the  Faraday  Medal  from  the 
Chemical  Society.  He  was  awarded  the  Albert 
Medal  of  the  Society  of  Arts  in  1881,  “ for  eminent 
services  rendered  to  the  industrial  arts  by  his  investi- 
gations in  organic  chemistry,  and  for  his  successful 
labours  in  promoting  chemical  education  and  research 
in  England.” 


MEETINGS  OF  THE  SOCIETY. 
Ordinary  Meetings. 
Wednesday  evenings,  at  Eight  o’clock  : — 
May  25. — F.  E.  Ives,  “ Researches  in  Photo- 
chromy.” 


Foreign  and  Colonial  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

May  24. — Colonel  Howard  Vincent,  C.B., 
M.P.,  “The  Extension  of  Colonial  Trade.”  The 
Hon.  James  Munro,  Agent-General  for  Victoria, 
v/ill  preside. 


Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

May  31.— William  De  Morgan,  “ Lustre 
Ware.”  Sir  George Birdwood,  K.C.I.E.,  C.S.I., 
will  preside. 


Cantor  Lectures. 

Monday  evenings,  at  Eight  o’clock  : — 

Professor  Percy  F.  Frankland,  Ph.D., 
B.Sc.,  F.R.S. , “Recent  Bacteriological  and 
Chemical  Research  in  connection  with  the 
Fermentation  Industries.”  Four  Lectures. 

Lecture  IV. — May  23. — Bacterial  fermentations 
— New  products  resulting  therefrom — Micro-organ- 
isms in  their  relation  to  agriculture — Nitrification — 
Fixation  of  atmospheric  nitrogen  by  plants. 


MEETINGS  FOR  THE  ENSUING  WEEK . 

Monday,  May  23... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Dr. 
Percy  F.  Frankland,  “ Recent  Bacteriological  and 
Chemical  Research  in  connection  with  the  Fer- 
mentation Industries.”  (Lecture  IV.) 

Geographical,  University  of  London,  Burlington- 
gardens,  W.,  8J  p.m. 

Tuesday,  May  24.. .SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Foreign  and  Colonial 
Section.)  Colonel  Howard  Vincent,  “ The  Exten- 
sion of  Colonial  Trade.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Prof.  R.  C.  Jebb,  “ Some  Aspects  of  Greek 
Poetry.”  (Lecture  I.) 

Medical  and  Chirurgical,  20,  Hanover-sq.,W.,  82  p.m. 

Civil  Engineers,  25,  Great  George-street,  S.W., 
8 p.m.  Professor  W.  C.  Roberts-Austen,  “ The 
Measurement  of  High  Temperatures.” 

Photographic,  5 A,  Pall-mall  East,  S.W.,  8 p.m. 

Wednesday,  May  25  ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Mr.  F.  E.  Ives,  “ Researches 
in  Photochromy.” 

Geological,  Burlington-house,  W.,  8 p.m. 

Royal  Society  of  Literature,  20,  Hanover-square, 
W.,  1 p.m. 

Patent  Agents,  55,  Chancery-lane,  W.C.,  p.m. 
1.  Discussion  on  Mr.  J.  Imray’s  paper.  2.  Mr. 
Ernest  de  Pass,  “ Section  44  of  the  Patents 
Designs,  and  Trade  Marks  Act,  1883.” 

Thursday,  May  26  ...  Linnean,  Burlington-house,  W.,  3 
p.m.  Anniversary  Meeting. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Mr.  R.  G.  Moulton,  “ Faust.”  (Lecture  I.) 

Electrical  Engineers,  25,  Great  George-street,  S.W., 
8 p.m. 

Camera  Club,  Charing  - cross  - road,  W.C.,  8 p.m., 
Mr.  W.  Willis,  “The  New  Cold  Development 
Platinotype  Paper.” 

- Friday,  May  27. ..United  Service  Club,  Whitehall-yard,S.W., 
3 P-m- 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Weekly  Meeting,  9 p.m.  Sir  James  Crichton - 
Browne,  “ Emotional  Expression.” 

Clinical,  20,  Hanover-square,  W.,  82  p.m. 

Saturday,  May  21. ..Botanic,  Inner  Circle,  Regent’s -park, 
N.W.,  3 1 p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Prof.  H.  Marshall  Ward,  “ Some  Modern  Dis- 
coveries in  Agricultural  and  Forest  Botany.” 
(Lecture  I.) 


The  Telegraphic  Address  of  the  Society  of  Arts , 
and  of  the  Royal  Commission  for  the  Chicago 
Exhibition , is  1 ‘ Praxiteles , London.  ’ 
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gfotmtitl  of  the  $oridtj  of  gifts. 

No.  2,062.  VOL.  XL. 

♦ 

FRIDAY,  MAY  27,  1892. 


All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi,  London,  W.C. 


Notices. 

♦ 

EXAMINATIONS,  1892. 

The  results  are  now  ready,  and  are  in  course 
of  issue  to  the  various  centres  of  Examination, 
where  all  inquiries  should  be  made. 


CONYERS  A ZIONE. 

The  Society’s  conversazione  is  fixed  to  take 
place  at  the  South  Kensington  Museum  (by 
permission  of  the  Lords  of  the  Committee  of 
Council  on  Education)  on  Wednesday  evening, 
June  29th. 

Each  member  will  receive  a card  for  himself, 
which  will  not  be  transferable,  and  a card  for  a 
lady.  No  tickets  will  be  sold. 

Further  particulars  as  to  arrangements  will 
be  announced  in  future  numbers  of  the 
Journal. 


CANTOR  LECTURES. 

Professor  Percy  F.  Frankland,  Ph.D., 
B.Sc.,  F.R.S.,  delivered  the  fourth  and  last 
lecture  of  the  course  on  “ Recent  Bacterio- 
logical and  Chemical  Research  in  connection 
with  the  Fermentation  Industries,”  on  Monday 
evening,  23rd  inst.  On  the  motion  of  the 
Chairman  a vote  of  thanks  to  the  lecturer  was 
passed  unanimously. 

The  lectures  will  be  published  in  the  Journal 
during  the  autumn  recess. 


Chicago  Exhibition,  1893. 

■ ♦ 

FINE  ARTS  COMMITTEE. 

A meeting  of  the  Committee  was  held  on 
Thursday,  19th  inst.  Present : — Sir  Frederick 


Leighton,  Bart , P.R.A.,  Chairman  of  the 
Committee  ; Wyke  Bayliss,  P.R.S.  Brit. 
Artists,  Philip  H.  Calderon,  R.A.,  Alexander 
Henderson,  F.  Seymour  Haden,  P.R.S.  Painter 
Etchers,  Sir  James  D.  Linton,  P.R.I.,  Edward 
J.  Poynter,  R.A.,  Marcus  Stone,  R.A.,  W. 
Hamo  Thornycroft,  R.A.,  the  Earl  of  Wharn- 
cliffe,  Sir  Henry  Trueman  Wood,  M.A., 
Secretary  of  the  Royal  Commission,  and  J. 
W.  Beck,  Secretary  to  the  Committee. 


COL  ONI  A L COMMISSIONER. 

Mr.  B.  Howell  Jones  has  been  appointed 
Commissionerfor  British  Guiana  at  the  Chicago 
Exhibition,  by  Lord  Viscount  Gormanston, 
Governor  of  British  Guiana. 


HORTICULTURAL  DEPARTMENT. 

The  following  letter  from  Mr.  Samuels, 
Chief  of  the  Department  of  Horticulture,  to 
Mr.  McCormick,  has  been  received  for  publi- 
cation : — 

World’s  Columbian  Commission, 

Office  of  the  Director-General  of  the  Exposition, 
Chicago,  111.,  U.S.A., 

14th  April,  1892. 

Hon.  Robert  S.  McCormick , Official  Representa- 
tive, World's  Columbian  Exposition , London, 
England. 

Dear  Sir, — In  reply  to  your  request,  made  to  the 
Chief  of  the  Department  of  Foreign  Affairs,  for  in- 
formation concerning  the  growth  and  development 
of  horticulture  in  the  United  States,  I have  the 
honour  to  make  the  following  report : — 

The  census  reports  show  that  there  were  engaged 
in  1890,  in  the  nursery  business  in  the  United 
States,  4,510  firms,  with  an  invested  capital  of 
$52,425,669-51,  and  giving  employment  to  47,936 
men  and  women  ; of  this  number  only  42  were  in 
existence  prior  to  i860;  while  even  as  late  as  1870 
only  436  firms  were  in  business.  In  1880,  the 
number  of  nurseries  had  increased  to  1,212,  and 
thus  the  marvellous  growth  of  the  nursery  interest 
can  be  illustrated  in  no  better  way  than  by  stating 
that,  in  the  space  of  one  decade,  the  number  of  firms 
in  the  business  has  more  than  doubled,  and  the 
invested  capital  has  been  increased  75  per  cent. 
$18,325,935-86  is  shown  to  be  invested  in  596  seed 
farms,  which,  including  the  seed  merchants,  repre- 
sents a small  per  cent,  of  the  money  invested  in  the 
seed  trade. 

Floriculture,  as  a commercial  business,  was  almost 
unknown  at  the  beginning  of  the  present  century. 
There  was  a total  of  4,659  establishments  in  1890; 
of  these  2,795  ^ave  t>een  started  since  1870,  and 
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1,797  since  1880.  These  establishments,  including 
fixtures  and  heating  apparatus,  were  valued  at 
$38,355,722*43,  while  the  tools  and  implements 
used  were  valued  at  $2,747,846*59 ; the  wages  paid 
in  one  year  amounted  to  $8, 483, 657.  The  sales  for 
a single  year  in  plants  and  cut  flowers  reach  the 
grand  total  of  $26,211,805*77. 

Even  the  great  number  of  firms  who  have  com- 
menced business  during  the  last  decade  have  not  been 
able  to  keep  pace  with  the  demand  for  horticultural 
products,  and  custom  house  receipts  each  year 
indicate  larger  orders  from  European  firms.  More 
than  twenty  houses  in  Great  Britain  have  travelling 
agents  who  visit  every  State  in  our  country,  and 
sell  annually  500,000  roses,  250,000  deciduous  shrubs, 
2,000,000  apple,  pear,  plum,  and  cherry  seedlings, 
hundreds  of  thousands  of  gooseberries,  currants,  & c., 
100,000  rhododendrons  and  azaleas,  large  quantities 
of  palms  and  ferns,  $200,000  worth  of  orchids,  and 
many  tons  of  flower  and  vegetable  seeds.  It  is  safe 
to  state  that  the  United  States  is  the  best  field, 
present  and  prospective,  for  Great  Britain’s  horti- 
cultural productions. 

The  most  enterprising  firms  of  the  United  Kingdom 
appreciate  the  advantages  to  be  derived  from  a credit- 
able display  at  the  Columbian  Exposition,  as  they 
will  there  reach  not  only  their  patrons  in  this  country, 
but  from  all  parts  of  the  world.  Applications  have 
been  made  for  liberal  amounts  of  space.  Other  firms, 
desiring  to  more  widely  cultivate  a taste  for  horti- 
culture, and  let  the  world  receive  the  benefit  of  their 
experiments  in  producing  novel  and  choice  varieties 
of  trees  and  plants,  have  made  large  donations  to 
the  Exposition,  and  the  department  of  horticulture 
is  in  almost  daily  receipt  of  fine  collections. 

There  are  some  large  and  rare  specimens  of  plants, 
which  can  only  be  procured  at  the  world-famous  Kew 
Gardens,  and  I am  very  anxious  to  secure  the  dona- 
tion or  loan  of  some  of  them.  Any  exhibits  from 
Kew  will  be  a great  source  of  pride  to  Englishmen 
from  all  parts  of  the  world.  The  following  list  of 
plants  will  be  very  desirable,  and  will  attract  universal 
attention: — Aristolochia  Mans,  A.  longifolia , A. 
g oldie  ana,  A.  ringens  ; Amorphophallus  campanu- 
latus,  A.  grandis,  A.  lac  our ii,  A.  nivesus ; Dracon- 
tium  albostipes,  D.  annulatum,  D.  aspersum,  D. 
carderi,  D.  gigas,  D.fecundum  ; Amorphophallus 
titanum , A.  leopoldianus , A.  teuszii,  A.  virosus  ; 
Dracontium  polyphyllum  ; Pancratium  guianense. 

There  may  be  other  curious  specimens  which  could 
be  supplied,  and  the  Curator  of  the  gardens  will 
know  the  many  unique  and  curious  species  and 
varieties  that  will  be  of  interest  to  the  millions  of 
visitors. 

The  handling  and  care  of  exhibits  will  be  under 
the  control  of  the  most  skilled  help  obtainable,  which 
fact  will  insure  against  loss  ; and,  when  desired,  the 
safe  return  of  all  loans  will  be  guaranteed. 

Yours  respectfully, 

J.  M.  Samuels, 

Chief,  Department  of  Horticulture. 


Proceedings  of  the  Society. 


TWENTY-SECOND  OR  DINA  R Y 
MEETING. 

Wednesday,  May  25,  1892;  J.  W.  Swan, 
F.C.S.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Benson,  George  Henry,  Holly  Lodge,  St.  Saviour’s, 
Jersey. 

Ketchley,  Rev.  H.  E.,  B.A  , Devon  Lodge,  Malvern. 
Shaw,  William  Thomas,  no,  Bunhill-row,  E.C. 
Skinner,  Arthur  B.,  B.A.,  2,  The  Residences,  South 
Kensington  Museum,  S.W. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 
Castle,  Sydney  Charles  Courtenay,  40,  Chancery-lane, 
W.C. 

Gubbins,  John  Harington,  British  Legation,  Tokio, 
Japan,  and  Oriental  Club,  Hanover-square,  W. 
Smith,  Sir  Donald  A.,K.C.M.G.,  LL.D.,  Montreal, 
Canada. 

Woolf,  Mortimor,  16,  Greville-place,  N.W. 
Wyatt-Davies,  Ernest,  B.A.,  Trinity  College,  Cam- 
bridge. 

Young,  Herbert  Edward,  White  Hart-street,  High 
Wycombe. 

The  Chairman,  in  introducing  Mr.  Ives,  said  Mr. 
Ives  needs  no  introduction  to  an  English  audience ; 
his  work  in  connection  with  the  translation  of  the 
continuous  gradation  of  an  ordinary  photograph  into 
discontinuous  gradation  is  known  throughout  the 
world.  The  excellent  quality  of  the  half-tone  photo- 
graphic engravings — so  profusely  employed  in  the 
illustrated  literature  of  America — is  largely  due  to 
Mr.  Ives’  initiative.  But  to-night  we  are  to  hear 
and  see  the  results  of  his  labours  in  a different  direc- 
tion, that  of  photography  in  natural  colours,  an 
object  of  desire  that  arose  in  the  minds  of 
almost  the  earliest  workers  in  photography.  No 
sooner  had  that  miracle  of  science  -the  production 
of  a photograph  in  light  and  shade — been  wrought, 
than  the  insatiable  striving  after  something  higher 
and  better  — the  best  attribute  of  the  human 
mind  — asserted  itself  in  the  desire  for  colour  in 
addition  to  light  and  shade ; and  very  soon  this 
desire  received  the  stimulus  of  what  appeared  to  be, 
if  not  a complete,  at  any  rate,  an  approximate 
solution  of  this  problem.  In  the  Exhibition  of  1851, 

I remember  seeing  a photograph  on  a Daguerreotype 
plate,  which  showed  some  quite  vivid  colours  in  the 
dress  of  a doll.  It  was  a photograph  by  Becquerel, 
and  it  seemed  as  though  very  little  more  had  to  be 
done  to  realise  a perfect  result ; but  that  seeming  has 
proved  to  be  illusive ; the  colours  were,  to  a large 
extent,  accidental,  and  they  were  not  permanent,  and 
as  a matter  of  fact  very  little  more  has  been  accom- 
plished since  that  time  in  that  particular  line  of  work- 
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ing.  The  colours  were  due,  not  to  any  selective 
action  of  the  light  corresponding  to  them,  but  to 
quantitive  effect.  The  principle  was  false.  The 
only  substantial  advance  that  has  been  made 
since  that  time  has  been  made  on  the  differ- 
ent principle  of  working,  followed  by  Dr.  Vogel 
and  Mr.  Ives ; unless  the  recent  announcement  in 
connexion  with  the  achievements  of  Mons.  Lipp- 
mann  should  prove  to  be  true.  For  14  years  past 
Mr.  Ives  has  laboured  to  produce  colour  photographs 
by  the  composite  method,  believing  that  this  was  the 
only  road  by  which  success  was  to  be  reached. 

The  paper  read  was — 

COMPOSITE  HELIOCHROMY. 

By  F.  E.  Ives. 

Most  people  look  to  original  discovery  for 
the  solution  of  photographic  problems,  and 
most  photographical  problems  are  solved  by 
original  discovery.  There  have  been  a few 
important  exceptions  to  the  rule.  The  pro- 
duction of  the  so-called  half-tone  photographic 
block — the  latest  substitute  for  wood  engraving 
— now  grown  to  a very  important  industry,  is 
one  example.  The  first  practical  solution  of 
this  problem — a process  which  I patented  in 
America,  in  1881 — was  a purely  mechanical 
invention,  utilising  photographic  processes 
already  known.  The  so-called  Woodbury- 
type  process  is  another  purely  mechanical 
invention,  based  upon  well  - known  photo- 
graphic processes.  The  method  of  colour 
photography,  which  I have  named  composite 
heliochromy,  and  which  the  French  prefer 
to  call  photochromy  or  composite  photo- 
chromy, is  also  an  invention,  utilising  com- 
paratively old  and  well-known  photographic 
processes.  It  is  not  a simple  invention,  but 
comprises  several  inventions  by  different  men. 
The  original  suggestion  was  made  27  years 
ago  by  her  Majesty  the  Queen’s  painting 
master,  Henry  Collen.*  Briefly  stated,  Collen’s 
idea  was  to  make  three  negatives  of  an  object, 
one  by  red  light,  one  by  yellow,  one  by  blue — 
the  so-called  primary  colours  of  Brewster — to 
print  from  each  pair  of  these  negatives  (super- 
posed as  one)  a transparent  positive  having 
the  colour  (in  the  shadows)  of  the  light  that 
produced  the  third  negative,  and  to  superpose 
these  coloured  positives  on  a white  surface.  A 
Baron  Ransonnet,  of  Austria,  is  credited  with 
the  same  suggestion  in  the  same  year,  but 
I have  not  the  reference. 

It  was  not  possible  to  carry  out  Collen’s 
suggestion  at  that  time,  because  there  was 

* British  Journal  of  Photography , October  27,  1865, 
p.  647. 


no  known  process  by  which  photographic 
plates  could  be  made  sensitive  to  the  separate 
single  colours  only ; and  no  photographic 
plates  were  sensitive  enough  to  red  and 
yellow  to  admit  of  the  production  of  such 
negatives  by  exposure  through  selective  colour 
screens.  Had  it  been  possible  to  carry  it  out, 
the  results  must  have  been  very  imperfect,  not 
only  because  the  entire  procedure  is  based 
upon  a false  and  misleading  theory  of  colour, 
but  also  because  superposing  two  negatives  to 
act  as  one,  would  double  the  intensity  of  such 
parts  as  represented  white,  grey,  or  pale 
coloured  objects,  with  the  result  that  if  the 
colour  prints  were  made  to  show  all  the  details 
of  the  negatives,  the  finished  heliochromes 
would  show  all  bright  colours  as  if  mixed  with 
equal  parts  of  black  pigment. 

On  November  23,  1868,  Ducos  Duhauron, 
of  Paris,  applied  for  a patent*  for  a process 
which  differed  from  Collen’s  only  in  the 
manner  of  carrying  out  the  same  idea.  Like 
Collen,  he  assumed  that  the  spectrum  is  made 
up  of  three  primary  colour  rays  and  mixtures 
thereof.  He  said,  “ My  procedure  rests  on 
the  principle  that  the  simple  colours  are 
limited  to  three— the  red,  the  yellow,  and  the 
blue — the  combination  of  which,  in  divers  pro- 
portions, produces  the  infinite  variety  of  shades 
in  nature.”  Like  Collen,  he  expected  to  solve 
the  problem  by  superposing  red,  yellow,  and 
blue  prints  from  negatives  made  by  yellow 
and  blue,  red  and  blue,  and  yellow  and  red 
light.  But  instead  of  using  plates  sensitive 
to  simple  colours  only,  he  proposed  to  use 
plates  sensitive  to  all  colours,  and  to  prevent 
the  action  of  colour  rays  not  wanted  by  filtering 
them  out  with  coloured  glasses  placed  in  front 
of  the  sensitive  plates  ; and,  instead  of  super- 
posing two  negatives  to  act  as  one  to  make  a 
colour  print  from,  he  proposed  to  make  two 
colours  (that  is,  two-thirds  of  the  spectrum) 
act  to  produce  each  negative,  which  amounts 
to  the  same  thing.  He  proposed  to  make  one 
negative  through  an  “orange”  screen,  calcu- 
lated to  absorb  the  blue  light  and  transmit 
the  red  and  yellow  ; one  through  a “violet  ’ ’ 
screen,  calculated  to  absorb  the  yellow  light 
and  transmit  the  red  and  blue  ; one  through 
a “green”  screen,  calculated  to  absorb  the 
red  light  and  transmit  the  yellow  and  blue. 

It  was  no  more  possible  to  carry  out  this 
idea  in  Duhauron’s  way  in  1868  than  to  carry 
it  out  in  Collen’s  way  in  1865,  although 
Duhauron,  having  succeeded  in  making 
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photographs  by  exposing  ordinary  photo- 
graphic sensitive  plates  through  glasses  that 
were  orange,  green,  and  violet  to  the  eye, 
imagined  that  he  had  succeeded  in  carrying  it 
out.  In  reality,  the  photograph  made  through 
an  “ orange  ” screen  must  have  been  made 
chiefly  by  either  the  green,  the  yellow-green, 
or  the  ultra-violet  spectrum  rays,  as  can 
readily  be  proved  by  photographing  the 
spectrum  itself  through  a bright  orange  screen 
(not  an  orange-red  one),  on  such  a plate  as 
he  used.  The  photograph  made  through  a 
“green”  screen,  that  transmitted  freely  both 
the  yellow  and  the  blue  rays,  must  have  been 
made  chiefly  by  the  blue  rays,  and  the  photo- 
graph made  through  a “violet”  screen  must 
have  been  made  without  any  action  by  the  red 
rays,  and  with  a great  deal  by  the  invisible 
ultra-violet  rays. 

Soon  after  Duhauron  published  the  details  of 
his  process,  Charles  Cros,  of  Paris,  published 
another  modification  of  Collen’s  idea.*  Like 
Collen,  Cros  proposed  to  make  one  negative  by 
the  action  of  red  light,  one  by  yellow,  and  one 
by  blue  ; but  by  exposing  the  sensitive  plates 
through  red,  yellow,  and  blue  glasses,  instead 
of  employingplates  sensitive  to  the  single  colours 
only.  Instead  of  superposing  the  respective 
pairs  of  these  negatives  to  make  each  colour 
print,  he  proposed  to  make  a green  print  from 
the  negative  made  by  red  light,  a violet  print 
from  the  negative  made  by  yellow  light,  and  an 
orange  print  from  the  negative  made  by  blue 
light.  Cros’s  plan  was  free  from  the  defect  of 
doubling  intensity  on  those  parts  of  the  nega- 
tives representing  pale  or  uncoloured  objects  ; 
but  the  advantage  gained  in  this  way  would  be 
lost  again  in  the  production  of  green,  violet, 
and  orange-coloured  prints. 

The  principle  of  colour  selection  advocated 
by  Duhauron  is  identical  with  that  dis- 
tinctly proposed  by  Collen,  to  whom  alone 
the  credit  of  the  original  invention  appears  to 
belong ; but  Duhauron  and  Cros,  besides 
proposing  a more  reasonable  plan  for  obtain- 
ing the  negatives,  further  suggested  that 
optical  superposition  of  positive  images  from 
the  three  negatives  might  be  substituted  for 
the  superposition  of  transparent  coloured 
prints. 

On  December  3rd,  1869,  M.  Poiree,  of  Paris, 
in  a communication  to  the  Photographic 
Society  of  France, f suggested  that  better 


* Described  in  Photographic  News,  October  8,  1869, 
p.  483. 

+ British  Journal  of  Photography,  1870,  p.  26. 


results  might  be  had  by  making  a greater 
number  of  negatives — a separate  negative  for 
each  spectrum  region. 

In  1873,  Dr.  H.  W.  Vogel,  of  Berlin, 
discovered  that  bromide  of  silver  can  be 
made  sensitive  to  the  less  refrangible  spec- 
trum rays  by  treatment  with  certain  dyes  ; and 
this,  with  the  subsequent  discovery  of  other  and 
better  colour  sensitisers,  supplied  the  means  for 
carrying  out  either  Collen’s  or  Poiree’s  idea. 
Duhauron,  one  of  the  first  to  avail  himself 
of  these  discoveries,  made  some  practical 
progress,  and,  in  1876,  abandoned  Brewster’s 
colour  theory  and  patented  a modified  pro- 
cess,* based  upon  the  observation  that,  while 
there  appeared  to  be  “ seven  ” principal  spec- 
trum colours,  three  colouring  substances  would 
“ serve  to  express  them.”  The  colouring 
substances  he  named  for  this  purpose  are 
blue,  carmine,  and  yellow;  and  he  decided 
that,  in  order  to  make  such  a process  re- 
produce the  colours  of  nature,  the  negatives 
should  still  be  made  through  orange,  green, 
and  violet  glasses. 

At  this  period,  Duhauron’s  orange-screen 
negatives  were  made  on  chlorophyl  plates, 
and  must  have  been  made  chiefly  by  the  red 
spectrum  rays.  In  1878,!  he  announced  that 
he  had  substituted  eosine  for  chlorophyl,  so 
that  he  must  finally  have  made  them  chiefly 
by  the  greenish-yellow  spectrum  rays.  The 
significance  of  this  fact  has  not  been  generally 
recognised.  The  production  of  three  nega- 
tives, one  through  an  “orange”  screen,  one 
through  a “green  ” screen,  and  one  through 
a “violet”  screen,  is  a very  indefinite  pro- 
cedure. A negative  may  be  made  through  an 
“ orange  ” screen  chiefly  by  the  action  of  red 
rays,  or  orange  rays,  or  yellow  rays,  or  yellow- 
green  rays,  or  green  rays,  or  ultra  violet  rays, 
according  to  the  character  and  intensity  of  the 
“ orange  ” colour  of  the  screen  and  the  method 
of  sensitising  the  photographic  plate  for  colour. 
Duhauron,  who  never  recognised  the  necessity 
of  testing  his  process  by  photographing  the 
spectrum  itself,  not  only  did  not  find  out  what  it 
is  necessary  to  do  in  order  accura‘elyto  repro- 
duce the  natural  colours,  but  at  different  times 
he  did  very  different  and  inconsistent  things 
without  himself  knowing  that  he  did  so.  The 
facts  can  very  readily  be  demonstrated  by  first 
showing  the  spectrum  absorption  of  various 
“orange,”  “green,”  and  “violet”  screens, 
and  then  photographs  of  the  spectrum  which 

* British  patent,  July  22,  1876,  No.  2,973. 

t “ Traite  Pratique  de  Photographic  des  Couleurs,’’  Paris, 
1878  ; Photographic  News,  1878,  p.  115. 


May  27,  1892.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS . 


689 


have  been  made  on  plates  differently  sensitised 
for  colour.  I shall  now  proceed  to  demon- 
strate this  point. 

In  1879,  Cros*  also  abandoned  the  idea 
that  red,  yellow,  and  blue  are  primary  spectrum 
colours,  but  held  that  there  are  three  primary 
spectrum  colours  and  mixtures  thereof,  and 
that  these  primary  colours  are  orange,  green, 
and  violet.  Like  Duhauron,  he  decided  to 
make  negatives  through  orange,  green,  and 
violet  screens,  and  prints  in  blue,  carmine,  and 
yellow.  Cros,  like  Duhauron,  was  apparently 
ignorant  of  the  fact  that  very  different 
negatives  can  be  produced  through  one  and 
the  same  screen,  and  he  also  allowed  all  of 
the  invisible  ultra-violet  rays  to  act  in  pro- 
ducing the  negative  of  the  “violet  ” screen. 

In  1885,  Dr.  H.  W.  Vogelf  proposed  to  make 
the  colour-prints  with  dyes  identical  in  spec- 
trum absorption  with  the  colour-sensitisers 
employed  in  making  the  negatives.  This  does 
not  amount  to  a principle  of  colour  selection, 
because  the  entire  spectrum  can  be  photo- 
graphed on  plates  sensitised  with  dyes  that 
cannot  be  combined  to  reproduce  some  colours, 
and  even  without  any  dye  at  all,  by  the  use  of 
suitable  colour-screens. 

Some  time  previous  to  1889, 1 do  not  know  the 
exact  date,  the  Young-Helmholz  theory  of  colour 
vision  was  first  recognised  in  connection  with 
this  subject,  by  Dr.  F.  Stolze,  of  Berlin. J He 
said,  “ Although  the  colours  correspond  with 
certain  external  processes  in  nature,  there  is 
also  no  doubt  that  colour  as  such  is  nothing 
objective,  but  a subjective  sensation,  based 
upon  the  peculiar  irritation  of  the  visual  nerves 
by  those  external  proceedings.  We  can, 
therefore,  only  hope  to  produce  a picture  in 
natural  colours,  when  we  are  enabled  to  re- 
produce upon  the  same  the  proceedings  which 
furnish  to  us  the  colour  impression. ” “ Thomas 
Young  . . . assumes  that  there  are  three  kinds 
of  nerve  fibres,  sensible  to  red,  green,  and  violet. 
Objective  homogeneous  light  excites  all  three  ; 
but  with  red  the  first  is  excited  strongly,  the 
second  and  third  weakly  ; with  blue,  the  second 
and  third  moderately  strong,  the  first  weakly ; 
with  violet  finally,  the  third  strongly,  and  the 
first  and  second  weakly.  If  all  three  kinds  of 
nerves  are  equally  strongly  excited,  the  im- 
pression of  white  light  will  take  place.”  Dr. 
Stolze  suggested,  but  rather  indefinitely,  a 

* Bulletin  of  the  French  Photographic  Society,  1879,  p.  23. 

+ Annalen  der  Physik  (N.S.),  xxvii.,  p.  130  ; Photo.  News, 
1887,  p.  568. 

t Anthony's  Photographic  Bulletin  (N.S.),  1888,  pp.  516, 
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procedure  which,  although  not  really  repre- 
senting the  application  of  this  theory,  was 
more  nearly  consistent  with  it  than  were  any  of 
the  older  ones.  The  theory  itself  was  defective 
as  a basis  of  procedure,  Clerk  Maxwell  having 
shown  that  the  fundamental  red  sensation  is 
not  at  all  excited  by  the  blue-green,  blue  and 
violet  rays,  the  fundamental  green  sensation 
not  at  all  by  the  red  or  violet  rays,  and  the 
violet  sensation  not  at  all  by  the  red,  orange, 
or  yellow  rays. 

It  was  at  this  stage  that,  after  ten  years  of 
experiment  along  the  same  lines  as  Duhauron, 
Cros,  and  Stolze,  I myself  made  certain  im- 
provements, and  claimed  the  credit  of  bringing 
order  out  of  chaos,  by  devising  a procedure 
which  not  only  recognises  the  facts  which  sup- 
port the  modern  colour  theory,  but  which 
definitely  represents  the  application  of  that 
theory. 

This  process,  although  in  a general  way 
somewhat  similar  to  those  which  preceded  it, 
really  represents  a distinctly  new  principle, 
which  is  that  of  making  three  photographs 
by  the  action  of  light  rays  as  they  excite  the 
three  fundamental  colour  sensations,  and 
superposing  these  photographs  by  means  of 
lights  or  in  transparent  pigments  which  suit- 
ably represent  the  corresponding  fundamental 
colour  sensations. 

In  February,  1888,  I demonstrated,  at  the 
Franklin  Institute,  Philadelphia,*  a process  in 
which  the  colour  selection  was  according  to 
a definite  plan,  and  proved  by  photographing 
the  spectrum  itself,  adjusting  the  colour 
screens  to  obtain  definite  density  curves  in 
the  spectrum  negative.  This  was  the  first 
publication  in  which  a really  definite  mode  of 
procedure  was  indicated  ; but  it  was  not  until 
November  of  the  same  yearf  that  I de- 
monstrated the  method  so  modified  as  to 
definitely  represent  the  application  of  the 
Young-Helmholtz  colour  theory,  in  accord- 
ance with  Maxwell’s  measurements  of  the 
relative  power  of  different  spectrum  rays  to 
excite  the  respective  fundamental  colour 
sensations. 

A little  study  of  Maxwell’s  diagram,  showing 
the  result  of  his  measurements,  will  show  that 
the  application  of  this  new  principle  involves 
very  important  departures  from  the  older  me- 
thods of  procedure.  In  this  diagram,  which  I 
reproduce,  1,  2,  3 are  spectrum  colours  which 
represent  fundamental  colour  sensations,  be- 
cause each  excites  one  sensation  only,  and 


• Journal  of  the  Franklin  Institute , exxv.,  345. 
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a , b,  c are  curves  showing  the  relative  power 
of  different  spectrum  rays  to  excite  the  re- 
spective fundamental  colour  sensations. 

The  first  remarkable  fact  to  be  gathered 
from  the  study  of  this  diagram  is,  that  the  rays 
which  represent  a fundamental  colour  sensa- 
tion are  in  no  case  the  ones  that  most  power- 
fully excite  that  sensation.  The  red  sensation 
is  excited  by  all  the  spectrum  rays  from  red  to 
green,  but  most  powerfully  by  the  orange  ; and 
the  negative  to  represent  the  effect  upon  the 
fundamental  red  sensation  must  therefore  be 
made,  not  through  a red  glass,  or  by  the  red 
rays,  but  by  the  joint  action  (in  definite 
proportions)  of  the  red,  orange,  yellow,  and 
yellow-green  spectrum  rays.  The  negative  to 
represent  the  effect  upon  the  green  sensation 
must  be  made  by  the  joint  action  of  the 
orange,  yellow,  yellow  - green,  green,  and 
green-blue  spectrum  rays,  in  proportion  to 
their  power  to  excite  that  sensation.  The 


negative  to  represent  the  effect  upon  the  blue- 
violet  sensation  must  be  made  by  the  joint 
action  of  the  blue-green,  blue,  and  violet 
spectrum  rays,  in  proportion  to  their  power  to 
excite  that  sensation. 

By  photometric  measurement  of  the  density 
curve  of  a spectrum  negative,  the  relative 
amount  of  action  by  the  different  spectrum 
rays  may  be  found.  It  is,  therefore,  only 
necessary,  in  order  to  secure  action  by  differ- 
ent rays  in  any  definite  proportions,  to  use 
such  a combination  of  sensitive  plate  and 
colour  screen  as  will  yield  a spectrum  nega- 
tive having  a density  curve  corresponding  to 
the  graphic  curve  representing  such  propor- 
tionate action. 

Sensitive  plates  and  colour  screens  that  will 
yield  three  negatives  of  the  spectrum,  having 
intensity  curves  like  the  three  graphic  curves 
in  Maxwell’s  diagram,  will  produce  a per- 
manent photographic  record  of  the  effect  of 
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light  from  any  object  upon  the  three  funda- 
mental colour  sensations.  This  can  most 
readily  be  accomplished  (with  separate  plates) 
by  exposing  a cyanine-stained  rapid  gelatine- 
bromide  plate  through  a double  screen  of 
aniline  yellow  and  chrysoidine  orange,  of 
suitable  intensity,  for  the  red  sensation  ; a 
commercial  “ orthochromatic  ” plate  through 
a screen  of  “brilliant”  (aniline)  yellow,  of 
suitable  intensity,  for  the  green  sensation ; and 
an  ordinary  gelatine  bromide  plate  through  a 
very  thin  piece  of  plane  polished  green  glass 
for  the  blue-violet  sensation.  The  screens  that 
will  secure  the  same  results  all  on  one  kind  of 
plate  are  far  more  complicated  and  difficult 
of  adjustment ; but  anyone  who  possesses  a 
photospectrograph  and  a good  assortment  of 
coal- tar  dyes  can,  by  the  exercise  of  some 
skill  and  ingenuity,  make  the  adjustments  for 
himself. 

The  set  of  three  photographs  of  any  object, 
made  as  I have  indicated,  of  course  show  no 
colour  whatever  ; but  they  contain,  in  a perma- 
nent form,  such  a graphic  record  of  the  natural 
colours  that,  in  order  to  reproduce  them  to  the 
eye,  it  is  only  necessary  to  superpose  the  three 
positive  images,  either  upon  a screen,  or  upon 
the  retina  of  the  eye— the  one  representing  the 
red  sensation  with  pure  red  light,  the  one  re- 
presenting the  green  sensation  with  pure 
green  light,  and  the  one  representing  the 
blue-violet  sensation  with  blue-violet  light. 
The  blending  of  the  three  images  will  excite 
exactly  the  same  sensations  as  the  light 
coming  directly  to  the  eye  from  the  object 
itself.  The  synthesis  can  also  be  made  with 
superposed  transparent  colour-prints,  and  this 
is  the  plan  which  has  received  the  most  atten- 
tion, although  the  simplicity  of  optical  super- 
position commends  it  to  scientists,  and  is 
really  more  convincing  to  everybody. 

Both  Duhauron  and  Cros  had  the  idea  of 
synthesis  by  optical  superposition  as  well  as 
by  colour-prints,  but  neither  of  them  succeeded 
in  carrying  out  the  idea  practically.  Super- 
position by  triple  optical  lantern  projection 
was  first  carried  out  successfully  by  me,  in 
my  demonstration  at  the  Franklin  Institute, 
Philadelphia,  in  February,  1888,  showing  a 
landscape  photographed  from  nature.  I em- 
ployed a single  lantern-box,  having  three 
optical  systems  close  together,  with  a triple 
lime-light  jet,  and  the  three  positives 
mounted  side  by  side  in  a single  wooden 
frame,  behind  red,  green,  and  blue  glasses. 
A considerable  variety  of  subjects  were 
shown  with  the  same  lantern  in  November 
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of  the  same  year,  when  I first  clearly 
stated  and  demonstrated  the  principle  which 
represents  the  application  of  the  Young-Helm- 
holtz-Maxwell  colour  theory. 

The  first  workable  plan  of  optical  super- 
position other  than  by  lantern  projection  was 
devised  by  Antoine  Hippolyte  Cros,  brother  of 
Charles  Cros,  and  patented  in  1887.  In  this 
device,  the  three  pictures  are  arranged  rela- 
tively to  each  other  like  the  steps  of  a stair- 
case, aud  by  means  of  a peculiar  system  of 
mirrors,  some  of  which  are  attached  to  the 
face  of  a rapidly  revolving  wheel,  with  open 
spaces  between  them,  the  different  pictures 
are  seen  by  the  eye  in  one  optical  plane,  in 
such  rapid  succession,  that  they  appear  like  a 
single  picture,  with  colours  blended.  The 
same  device,  which  is  a very  ingenious  one, 
was  to  be  used  also  for  making  the  nega- 
tives ; but  it  is  so  clumsy,  so  troublesome,  by 
reason  of  the  necessity  for  providing  means  to 
keep  the  mirrors  in  motion,  and  includes  such 
an  extremely  narrow  angle  of  view,  that  I 
believe  it  has  no  practical  value. 

Both  Duhauron  and  Cros  taught  that  syn- 
thesis by  optical  superposition  should  be 
accomplished  with  the  same  mixtures  of  1 ght 
rays  that  acted  to  produce  the  different  nega- 
tives. The  picture  made  through  an  orange 
screen  was  to  be  seen  by  the  light  transmitted 

by  the  same,  or  an  exactly  similar  screen,  and 
so  on. 

I hope  I have  made  it  clear  that  such  a pro- 
cedure is  quite  irrational,  in  view  of  the  facts 
which  support  the  Young-Helmholtz-Maxwell 
colour  theory.  The  photograph  made  by  the 
joint  action  of  various  different  colours  of 
spectrum  rays  must  be  seen  by  rays  of  one 
colour  only.  Spectrum  rays  of  various  colours 
excite  one  fundamental  sensation,  but  only 
spectrum  rays  of  one  single  colour  will  serve  to 
represent  that  fundamental  sensation. 

I have  taken  particular  pains  to  emphasise 
this  fact  in  every  paper  I have  published  upon 
this  subject,  but  have  not  yet  succeeded  in 
impressing  it  upon  the  minds  of  the  French 
writers,  who  continue  to  assert  that  my  pro- 
cedure does  not  differ  in  any  essential  par- 
ticular from  that  indicated  by  Duhauron  and 
Cros.  I think  that  this  one  difference  alone  is 
of  vital  importance. 

1 he  application  of  the  Young-Helmholtz- 
Maxwell  theory  involves  important  changes 
from  the  older  methods,  not  only  in  the  negative 
process,  and  in  the  synthesis  by  optical  super- 
position, but  also  in  the  production  of  per- 
manent colour-prints.  Theoretical  considera- 


tions alone  led  me  to  conclude  that  a trans- 
parent colour-print  from  either  negative  could 
be  made  to  perform  exactly  the  same  function 
that  the  positive  transparency  from  the  same 
negative  performs  in  the  synthesis  of  triple- 
lantern  projection,  and  a simple  experiment 
with  the  triple  lantern  confirms  my  conclusions. 

The  white  disk  that  we  obtain  in  screen  pro- 
jection by  mixing  the  red,  green,  and  blue- 
violet  lights,  corresponds  to  the  white  paper 
which  may  form  the  basis  of  a permanent 
colour-print  heliochrome.  Wnen  we  insert  the 
positive  of  the  red  sensation  in  its  place  in  the 
lantern,  its  shadows  cut  off  the  red  light, 
leaving  the  disk  still  white  except  in  the 
shadows,  where  there  remains  only  a mixture 
of  the  other  two  lights,  green  and  blue-violet ; 
a transparent  print  from  the  same  negative 
performs  the  same  function  when  laid  upon  the 
white  paper,  provided  that  its  shadows  also 
cut  off  the  rays  that  excite  the  fundamental 
red  sensation,  but  freely  transmit  the  green 
and  blue-violet.  I have  found  that  a coal-tar 
dye,  sold  as  “ thio  blue  A,”  absorbs  those  rays 
which  excite  the  fundamental  red  sensation, 
but  freely  transmits  the  green  and  blue-violet ; 
a Woodburytype  process  print  in  this  colour 
fulfils  the  requirement  for  a permanent  print  to 
represent  (by  transparency)  the  effect  upon  the 
fundamental  red  sensation.  By  a similar  pro- 
cess, I have  found  that  fuchsine  fulfils  the 
requirement  for  making  a print  to  represent  the 
green  sensation,  and  aniline-yellow  the  print 
for  the  blue-violet  sensation.  It  is  true,  as  I 
have  already  pointed  out,  that  these  permanent 
colour-print  heliochromes  will  show  a slight 
degradation  of  colour  in  ordinary  white  light, 
but  they  should  exactly  reproduce  the  natural 
colours  when  viewed  in  a white  light  produced 
by  mixing  the  red,  green,  and  blue -violet 
spectrum  rays. 

The  theoretical  conditions  of  success  have, 
therefore,  been  realised  for  the  negative  pro- 
cess, and  for  all  three  methods  of  synthesis. 

But  there  is  another  aspect  of  this  subject 
which,  from  a practical  and  commercial  point 
of  view,  is  quite  as  important  as  that  of 
realising  the  theoretical  conditions  of  success. 

I am  of  the  opinion  that,  however  perfect 
results  this  process  could  be  made  to  give, 
it  would  not  be  reasonable  to  expect  it  to 
be  commercially  successful,  so  long  as  com- 
plicated by  the  necessity  for  making  three 
separate  photographic  negatives  and  three 
separate  photographic  colour-prints,  in  order 
to  obtain  a single  reproduction  in  colours. 
Such  a complicated  procedure  might  be 
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carried  out  successfully  by  experts,  dealing 
with  such  subjects  as  paintings  or  similar  art 
objects,  but  would  not  be  available  for  land- 
scape photography,  or  in  the  hands  of  ama- 
teurs. 

The  only  way  to  make  the  process  simple 
and  reliable  enough  to  be  available  gene- 
rally, is  to  reduce  the  number  of  nega- 
tives to  one,  and  dispense  with  the  colour 
print  process  altogether.  This  I have  ac- 
complished by  the  invention  of  a camera 
that  makes  the  three  pictures  on  a single 
plate,  by  one  exposure  from  one  point  of 
view,  and  a device,  which  I have  named 
the  heliochromoscope,  that  optically  recom- 
bines the  triple  black  and  white  photograph 
into  a single  photograph  reproducing  the 
natural  colours.  With  this  camera  (about  the 
size  of  a kodak)  and  the  heliochromoscope 
(the  size  of  a hand  stereoscope),  the  reproduc- 
tion of  the  natural  colour  by  photography  is 
not  only  made  practically  available,  but  re- 
duced to  the  simplicity  of  stereoscopic  photo- 
graphy. 

I wonder  if  people  are  prepared  to  realise 
the  full  significance  of  this  fact.  The  hope  of 
producing  colour  prints  by  a direct  process,  is 
calculated  to  discredit  the  value  of  an  equally 
simple  method  that  accomplishes  substantially 
the  same  result  in  a different  way.  I said, 
“substantially  the  same  result,”  but,  in  a 
way,  it  is  a better  result,  because  it  is  quite 
impossible  than  any  coloured  picture,  with  its 
distracting  surroundings  and  surface  reflec- 
tions, should  ever  produce  such  a perfect  illu- 
sion of  nature  itself  as  we  may  obtain  with  this 
little  instrument,  consisting  of  several  small 
mirrors,  two  of  them  transparent,  placed  at 
certain  angles  with  reference  to  the  photo- 
graph, and  inclosed  in  a box.  If  the  helio- 
chromoscope was  merely  a box  for  seeing 
photographs  in  colours,  it  might  be  regarded 
with  indifference  ; but  I hold  that  it  is  as  far 
from  being  merely  that  as  the  phonograph  is 
from  being  merely  a device  for  making  a noise 
by  turning  a handle.  It  is  capable  of  accom- 
plishing for  us,  in  the  reproduction  of  colours, 
more  than  the  phonograph  accomplishes  for  us 
in  the  reproduction  of  sounds,  because  the 
illusion  is  more  perfect.  I quite  believe  that 
the  writer  who,  in  a recent  article  in  The 
Speaker,  described  the  heliochromoscope  as  a 
toy,  comparable  to  the  kaleidoscope,  would 
have  been  capable,  under  similar  circum- 
stances, of  comparing  the  phonograph  to  a 
baby’s  tin  rattle. 

I have  also  tried  to  simplify  and  perfect  the 


colour-print  process.  The  employment  of  the 
new  triple  camera,  making  one  operation  take 
the  place  of  three,  is  one  step  in  that  direction. 
The  use  of  the  dyes  I have  mentioned,  corre- 
sponding to  the  colours  produced  in  screen 
demonstration,  is  another.  The  production  of 
a single  print  instead  of  three,  cutting  the 
images  apart  only  when  ready  to  be  dyed,  is 
another.  Experiment  with  the  Woodbury- 
type  process  is  another.  The  Woodburytype 
process  offers  the  vitally  important  advantage 
for  reproduction  in  large  numbers  that,  having 
found  experimentally  the  right  amount  of  dye 
required  in  each  of  the  three  colour-prints,  an 
indefinite  number  can  be  made  without  any 
variation ; it  will  be  available  for  the  com- 
mercial production  of  lantern  slides.  These 
appear  to  be  real  advances  ; but,  after  all,  the 
further  complication  and  mechanical  difficulties 
of  carrying  out  the  print  making  process, 
render  it  comparatively  unsatisfactory  up  to 
the  present  time — and  the  value  of  composite 
heliochromy  must  be  estimated,  for  the  present, 
on  the  basis  of  its  application  to  the  photo- 
graphic reproduction  of  the  natural  colours  by 
optical  superposition. 

If  the  heliochromoscope  is  the  only  solution 
of  the  problem  that  is  sufficiently  simple  to  be 
practicable  for  general  introduction,  there  is, 
nevertheless,  a field  for  the  application  of  the 
method  of  colour  projection  for  lecture  illustra- 
tion. Here,  also,  we  escape  the  complication 
and  mechanical  difficulties  of  colour  printing, 
and  obtain  results  which  are  permanent  as  far  as 
the  colour  record  goes,  and  which  can  be  shown 
to  many  people  at  one  time.  It  will  be  neces- 
sary, however,  to  employ  the  arc  electric  light 
in  order  to  project  landscape  views  at  night  as 
perfectly  as  they  have  already  been  projected 
by  sunlight.  The  value  of  the  method  cannot 
be  fully  demonstrated  with  the  lime  light. 

In  conclusion,  I would  like  to  say  another 
word  to  emphasize  the  fact,  which  I think  is 
quite  sufficiently  demonstrated  in  the  helio- 
chromoscope, that  although  we  are  not  able  to 
make  photographs  in  natural  colours  of  exactly 
the  kind  that  people  have  been  looking  for,  we 
have,  nevertheless,  found  a true  solution  of  the 
problem  of  reproducing  the  natural  colours  by 
photography,  as  remarkable  in  its  results  as 
the  telephone  or  phonograph,  more  perfect  in 
the  illusion  of  nature  than  would  be  possible 
in  coloured  pictures,  and  almost  as  easy  to 
realize  as  stereoscopic  photography.  It  seems 
to  me  that  this  is  an  advance  so  great  that  it 
should  finally  break  down  the  prejudice  against 
the  idea  of  composite  heliochromy  which  has 
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grown  out  of  the  long  scries  of  failures  of 
unscientific,  complicated,  and  impractical 
methods.  With  no  more  operations  than  are 
required  to  make  an  ordinary  photograph,  we 
now  make  a photograph  that,  as  we  are  able 
to  see  it,  reproduces  nature  itself,  light,  shade, 
and  colour. 


DISCUSSION. 

The  Chairman  said  photography  in  natural 
colours,  as  generally  understood,  was  something 
different  from  what  Mr.  Ives  had  now  shown.  What 
had  been  wished,  but  hardly  hoped  for,  was  a photo- 
graph in  which  all  the  colours  of  nature  would  be  re- 
produced on  one  plane  surface,  in  one  picture,  directly 
in  the  camera,  and  by  one  print.  Mr.  Ives  had  not 
given  them  the  whole  loaf,  but  he  had  produced 
something  which  might  perhaps  be  esteemed  a good 
half  of  it.  He  had  shown  some  very  beautiful  results, 
and  had  explained  the  means  and  the  principle  on 
which  they  have  been  produced  with  singular  clear- 
ness and  precision.  He  had  shown  that  in  the  pro- 
duction of  the  photographs  to  form  the  basis  of 
colour  photograph  combination,  not  only  had  the 
character  of  the  sensitive  surface  to  be  considered  in 
photographing  the  radiations  from  particular  colours, 
but  also  the  screen  to  be  combined  with  a particular 
quality  of  colour- sensitivness  in  the  plate,  and  that 
the  separate  consideration  of  either  screen  or  sensi- 
tive plate  was  useless.  Mr.  Ives’s  teaching  and  pro- 
cedure in  relation  to  the  production  of  negatives  for 
the  production  of  colour  photographs  were  applicable 
not  only  to  the  kind  of  pictures  he  had  shown  that 
evening,  but  also  threw  a strong  light  on  the  princi- 
ples to  be  followed  in  copying  paintings  and  coloured 
objects  generally,  with  a view  to  rendering  in  correct 
monochrome  all  the  different  values  of  the  colour  in 
the  oil  painting.  He  conceived  that  to  be  a very 
useful  application  of  the  principles  now  explained. 

Professor  Roberts  - Austen,  F.R.S.,  wished 
to  express  his  appreciation  of  the  extreme  ingenuity 
displayed  in  the  construction  of  the  camera,  and  in 
arranging  these  marvellous  optical  effects  which  had 
been  shown.  He  had  had  the  privilege  of  visiting 
Yellowstone-park,  and  could  bear  testimony  to  the 
extraordinary  fidelity  with  which  the  marvellous 
colour  effects  there  seen  had  been  reproduced. 

Mr.  B.  Francis  Cobb  said  there  was  very 
little  room  for  discussion ; they  had  simply  to  listen 
and  learn,  and  admire  the  extraordinary  results  Mr. 
Ives  had  obtained.  It  had  frequently  been  said  that 
if  ever  colour  photography  was  to  be  achieved,  it 
would  be  by  some  means  at  present  little  suspected, 
or  by  some  totally  new  appliance.  Mr.  Ives  was 
certainly  opening  the  way  to  what  in  future  might 
lead  to  very  great  re suits,  and  he  (Mr.  Cobb)  could 
only  hope  that  Mi*  Ives  would  continue  the  re- 


searches which  all  were  watching  with  the  greatest 
interest,  and  that  later  on  he  would  come  before  them 
again  with  still  further  advances. 

Mr.  Van  der  Weyde  asked  if  anything  had 
been  done  in  the  way  of  portraiture  by  this  method. 
He  apprehended  the  exposure  would  have  to  be  pro- 
longed, and  the  light  very  strong,  so  that  perhaps 
the  sitter  would  have  to  close  his  eyes  during  the 
operation. 

Mr.  William  H.  Ward  said  he  had  had  the  oppor- 
tunity, last  winter,  of  seeing,  in  Mr.  Ives’s  own  house 
in  Philadelphia,  several  of  the  pictures  now  shown, 
and  he  could  say  that  when  displayed  by  sunlight 
they  were  quite  fifty  per  cent,  better.  That  would 
give  some  idea  of  the  improved  effect  which  would 
be  obtained  with  a lantern  fitted  with  an  arc  light. 

Sir  Henry  Trueman  Wood  said  it  would  be 
interesting  if  Mr.  Ives  could  give  some  further  in- 
formation as  to  the  way  in  which  he  regulated  the 
exposure  for  each  of  the  three  pictures  produced  on 
the  same  film.  As  he  understood,  they  were  all  pro- 
duced simultaneously  on  one  film  and  developed  at 
the  same  time,  and  consequently  the  amount  of  ex- 
posure for  each  must  be  carefully  regulated.  It  was 
obvious  that  the  picture  produced  by  the  red  rays 
must  require  a very  much  longer  exposure  than  the 
one  produced  by  rays  of  higher  refrangibility  ; it 
would  be  interesting  to  know  how  it  was  done.  One 
could  understand  that  it  might  be  regulated  by  vary- 
ing the  size  of  the  aperture,  or  by  other  means.  A 
great  deal  of  credit  was  due  to  Mr.  Ives  for  the 
extreme  ingenuity  with  which  he  had  rendered  prac- 
tically useful  a method  which  had  been  in  the  minds 
of  a great  many  people  for  a long  time,  and  which 
had  been  accomplished,  with  a varying  amount  of 
success,  by  previous  experimenters.  But  Mr.  Ives 
had  certainly  achieved  in  this  particular  direction  a 
very  distinct  success.  The  practical  application  of  it 
had  yet  to  be  seen,  though  it  was  not  difficult  to  see 
that  it  had  many  possibilities  of  usefulness. 

The  Chairman  said  he  should  like  to  know  what 
kind  of  plate  was  most  suitable  for  taking  these  nega- 
tives, and  whether  Mr.  Ives  had  a preference  for  one 
particular  kind  of  plate  rather  than  another. 

Mr.  Ives  in  reply,  said  he  thought  a special  plate 
should  be  manufactured  for  this  work,  slightly  modi- 
fied from  anything  now  on  the  market,  but  in  order 
to  make  the  operation  sufficiently  easy  and  convenient 
he  had  adopted  commercial  orthochromatic  plates ; 
the  results  shown  were  all  obtained  with  commercial 
plates  manufactured  by  Messrs.  Carbutt  of  Phila- 
delphia. The  one  picture  which  would  be  seen  in 
the  heliochromoscope,  a bouquet  of  English  flowers, 
was  taken  on  an  Edwards’  isochromalic  plate,  which 
was  very  similar,  There  were  two  methods  of  secur- 
! ing  simultaneous  equal  exposure  for  three  pictures, 
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the  plates  not  being  anything  so  sensitive  to  red  as  to 
the  other  colours.  If  the  three  pictures  were  taken 
at  one  exposure  through  a single  lens,  the  ray  being 
divided  after  it  passed  through  the  lens,  he  had  a 
number  of  ground  and  smoked  glasses  of  different 
degrees  of  density,  and  having  adjusted  the  colour 
screen  to  give  the  density  grades  he  wanted  in  the 
spectrum  negative,  he  inserted  one  or  more  smoked 
glasses  until  he  found  three  pictures  developed  together 
after  the  same  exposure.  He  had  another  camera  in 
which  the  pictures  were  taken  on  one  film  by  three  sepa- 
rate lenses,  and  in  that  case  the  diaphragms  were 
varied  ; that  for  the  red  being  much  larger  than  that 
for  the  other  two.  It  would  be  possible  to  take  a 
portrait  by  this  process  now,  but  it  would  require 
an  exposure  of  three  or  four  minutes  in  a strong 
light.  Plates  could  be  specially  prepared  which 
would  reduce  the  exposure  in  a strong  light  to 
possibly  15  or  20  seconds,  but  inasmuch  as  the 
process  was  not  practically  available  for  portrait- 
work  at  present,  he  had  not  troubled  himself  with 
experiments  in  that  direction. 

The  Chairman  then  proposed  a vote  of  thanks 
to  Mr.  Ives,  which  was  carried  unanimously. 


INDIAN  SECTION. 

Thursday,  May  19,  1892  ; Sir  CHARLES 

Bernard,  K.C.S.I.,  in  chair.  The  paper 
read  was  “ The  Administration  of  the  Imperial 
Census  of  1891  in  India,”  by  Jervoise 
Athelstane  Baines,  I.C.S.,  Chief  Census 
Commissioner  for  India. 

The  paper  and  report  of  the  discussion  will 
be  printed  shortly  in  the  Journal. 


FOREIGN  & COLONIAL  SECTION. 
Tuesday,  May  24,  1892;  the  Hon.  James 
Monro  in  the  chair.  The  paper  read  was 
“The  Extension  of  Colonial  Trade,”  by 
Colonel  Howard  Vincent,  C.B.,  M.P. 

The  paper  and  report  of  the  discussion  will 
be  printed  shortly  in  the  Journal. 


Miscellaneous. 

+ 

IRRIGATION  IN  SYRIA . 

The  United  States  Consul  at  Beirout  says  that, 
generally  speaking,  the  character  of  the  irrigation 
works  in  Syria  is  of  the  most  primitive  kind.  From 
rivers  the  conveyance  of  water  is  usually  by  means  of 
canals  or  rough  ditches,  badly  levelled  and  aligned, 
often  without  masonry,  except  at  the  intake,  the  weirs 


being  re-made  every  season  of  boulder,  stone,  and 
brushwood,  rarely  over  three  feet  high.  Irrigation 
from  spiings  is  generally  much  the  same  as  from  the 
rivers,  though  necessarily  on  a smaller  scale.  From 
wells  the  system  universally  adopted  is  that  of  the 
“Na’hura.”  The  “Na’hura”  is  of  the  simplest 
construction,  cheap,  quickly  made  and  repaired,  and 
easily  worked,  while  it  raises  a comparatively  large 
quantity  of  water.  Its  construction  consists  of  a 
clumsy  cog-wheel  fitted  to  an  upright  post,  and 
made  to  revolve  horizontally  by  a donkey,  mule,  or 
horse  attached  to  the  sweep  ; this  turns  a similar  one 
perpendicularly  placed  at  the  end  of  a heavy  beam, 
which  has  a large  wide  drum  built  into  it  directly 
over  the  mouth  of  the  well.  Over  this  drum  revolve 
two  rough  hawsers  or  thick  ropes,  often  made  of 
myrtle  twigs  and  branches  twisted  together,  and 
upon  them  are  fastened  small  earthen  jars  or  wooden 
buckets.  One  side  descends  while  the  other  rises, 
carrying  the  small  buckets  with  them ; those  de- 
scending are  empty,  while  the  ascending  ones  are 
full,  and,  as  they  pass  over  the  top,  they  discharge 
into  a trough  which  conveys  the  water  to  the  cistern. 
The  length  of  the  hawsers  and  number  of  buckets 
depend  upon  the  depth  of  the  well ; for  the  buckets 
are  fastened  to  the  hawsers  about  two  feet  apart. 
The  wells  are  of  different  depths,  but  generally 
average  from  10  to  12  feet.  It  is  claimed  that,  with 
good  animal  power,  two  gallons  of  water  can  be 
raised  every  second.  The  “ Shaduf,”  so  con- 
spicuous on  the  Nile,  is  not  used  in  Syria,  but  on 
the  shores  of  Lake  Trberias  an  apparatus  much  like 
it  has  been  seen  at  work,  and  the  well  sweep  and 
bucket  is  also  met  with  in  many  places.  Another 
method  may  be  observed  on  the  plains  of  central 
Syria.  It  consists  of  a large  buffalo  skin,  so  attached 
to  cords  that,  when  let  down  into  the  well,  it  opens, 
and  is  instantly  filled,  and,  being  drawn  up,  closes 
up,  so  as  to  retain  the  water.  The  rope  by  which  it 
is  hoisted  to  the  top  works  over  a wheel,  and  is 
drawn  by  donkeys,  mules,  oxen,  or  camels,  which 
walk  directly  from  the  well  to  the  length  of  the  rope, 
and  then  return,  only  to  repeat  the  process,  until  a 
sufficient  quantity  of  water  is  raised.  The  wheel  and 
bucket,  of  different  sorts  and  sizes,  are  much  used, 
where  the  water  is  near  the  surface,  and  also  along 
rapid  rivers.  For  shallow  wells,  merely  a wheel  is 
used,  whose  diameter  equals  the  desired  elevation  of 
the  water.  The  rim  of  this  wheel  is  large,  hollow, 
and  divided  into  compartments,  filling  the  place  of 
buckets.  A hole  near  the  top  of  each  bucket 
allows  it  to  fill,  as  that  part  of  the  rim  in  revolv- 
ing dips  under  the  water.  This,  of  course,  will 
be  discharged  into  the  trough,  when  the  bucket 
begins  to  descend,  and  thus  a constant  succession 
of  streams  falls  into  the  cistern.  The  wheel 
itself  may  be  turned  by  donkeys,  mules,  oxen,  or 
camels.  Small  water-wheels  are  sometimes  turned 
by  feet,  but  the  process  is  tedious,  toilsome,  and  not 
productive  of  much  result.  At  Homs,  in  the  Tripoli 
district,  there  is  a lake  or  artificial  basin  of  about  four 
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thousand  acres  in  extent,  formed  by  draining  the 
Orontes  river.  It  is  very  shallow  in  summer,  pro- 
bably not  over  ten  or  fifteen  feet  at  the  deepest  part, 
but  will  reach  a depth  estimated  at  from  thirty  to 
forty  feet  in  the  winter.  The  Jake  was  made  for  the 
double  purpose  of  regulating  the  summer  flow  of  the 
Orontes  and  for  obtaining  sufficient  water  to  irrigate 
the  extensive  gardens  of  Homs.  This  lake  is  the 
only  artificial  system  of  irrigation  on  a large  scale 
in  the  country,  but  it  is  not  kept  in  very  good 
repair.  The  Pools  of  Solomon,  at  Tyre,  may  also 
be  mentioned.  They  are  natural  artesian  wells  of 
great  volume,  irrigating  some  fifteen  hundred  acres 
of  garden  land  by  artificially  raised  conduits. 


1HE  MANUFACTURE  OF  PAPER 
IN  COREA. 

The  United  States  Consul-General  at  Seoul,  in  his 
last  repoit,  says  that  paper  manufacture  is  one  of  the 
leading  industries  of  Corea.  This  paper  is  highly 
esteemed,  and  always  forms  part  of  royal  presents, 
and  of  the  tribute  paid  to  China.  Besides  its  use 
for  writing  and  for  books,  it  is  employed  in  a great 
diversity  of  ways.  It  serves  as  string,  and  in  the 
manufacture  of  lanterns,  fans,  umbrellas,  shoe  soles, 
hats,  boxes,  and  coats.  It  is  also  used  for  covering 
floors,  walls,  and  ceilings,  and,  stretched  on  frames, 
supplies  windows  and  doors.  It  is  highly  prized  in 
China  and  Japan,  and  is  especially  sought  after  for 
the  manufacture  of  umbrellas.  It  is  made  from  the 
bush  of  the  mulberry  order  {Broussonetiapa^yrifera)^ 
which  is  indigenous,  growing  in  many  parts  of  the 
kingdom,  but  thriving  best  in  the  moist,  warm 
climate  of  the  south.  It  is  chiefly  grown  from 
cuttings  for  this  especial  purpose,  and  the  wild  and 
cultivated  plants  are  said  to  be  of  equal  value.  The 
bark,  which  alone  is  used,  is  generally  gathered  in 
the  spring,  and  it  is  boiled  for  a long  time  in  water, 
in  which  a quantity  of  wood  ashes  has  been  mixed, 
until  it  becomes  a pulp,  the  mass  having  been  beaten 
during  the  whole  time  of  the  boiling.  Fine  bamboo 
screens  are  then  placed  in  shallow  wooden  vats,  and 
a ladle  full  of  the  pulp  is  evenly  spread  over  the 
screen  by  a dexterous  circular  motion  of  the  hand. 
This  operation  is  repeated  once  or  twice,  or  as  often 
as  may  be  necessary — the  more  frequent  the  opera- 
tion, the  finer  the  paper — and  the  screen  allowed  to 
drain  into  the  vats,  until  a proper  consistency  is 
reached,  the  drippings  being  thus  saved.  They  are 
placed  on  a hot  kang  floor  to  dry.  After  the  drying 
has  proceeded  far  enough,  the  paper  is  laid  on  a hot 
floor,  and  ironed  by  hand.  The  long  lines  in  the 
paper  show  strands  of  the  bamboo  screens,  and 
their  nearness,  distinctness,  or  absence  indicate  the 
fineness  or  otherwise  of  the  paper.  They  are  almost 
imperceptible  in  some  grades  of  paper,  while  in 
others  they  are  distinct  and  far  apart.  Paper  is 
made  by  the  Paper  Guild,  a numerous  and  prosperous 
association.  The  province  of  Chulla  is  the  chief  seat 
of  manufacture. 


VITICULTURE  IN  BOSNIA  AND  THE 
HERZEGOVINA. 

Her  Majesty’s  Consul-General  at  Serajevo  says 
that  the  Austrian  Government  is  paying  great  atten- 
tion at  the  present  time  to  the  cultivation  of  the  vine 
in  Bosnia  and  Herzegovina,  and  to  the  making  of 
wine  in  these  provinces.  More  than  a year  ago  the 
tithe  on  wine,  which,  as  well  as  the  tithe  on  grapes, 
had  till  then  been  levied,  was  finally  abolished,  and 
even  vineyards  planted  on  hitherto  unproductive 
ground  were  exempted  from  the  grape  tithe  for  the 
first  ten  years.  Two  horticultural  stations  have  been 
established— one  at  Dervent,  in  the  north  of  Bosnia, 
and  the  other  at  Mostar,  in  the  Herzegovina ; at  the 
former  of  which  about  37  acres,  and  at  the  latter 
24  acres,  have  been  laid  out  in  vineyards.  Not  only 
can  the  inhabitants  receive  at  these  stations  practical 
instruction  in  the  culture  of  the  vine,  but,  as  far 
as  possible,  they  are  furnished  from  them  with 
cuttings  to  plant  new  vineyards.  At  Mostar  there  is 
also  a wine  press,  and  the  peasants  can,  therefore, 
learn  the  most  improved  methods  of  making  and 
storing  wine.  The  climate  and  soil  of  a great  part  of 
the  Herzegovina,  and  more  especially  the  districts  of 
Mostar,  Konjica,  Ljubuski,  Ljubinje,  Stolac,  and 
Trebinje,  are  eminently  suited  to  the  growth  of  the 
vine,  whereas  the  climate  of  Bosnia  appears  to  be 
too  cold  and  the  summer  too  short,  except  in 
the  valley  of  the  Save,  for  the  grapes  to  reach 
full  maturity.  In  Bosnia  there  are  not  more  than 
about  620  acres  laid  out  in  vineyards,  while  in 
the  Herzegovina  at  least  12,000  acres  are  devoted 
to  the  cultivation  of  the  vine.  The  descriptions 
chiefly  cultivated  are  of  native  origin.  The  red 
grapes  are  known  by  the  name  of  Blatinica , and  the 
white  by  that  of  Zelenka , and  both  are  considered 
very  good  for  the  table.  Some  vines  have  also  been 
brought  as  an  experiment  from  Burgundy,  and  others 
from  Kecskemeter  in  Hungary.  The  total  annual 
yield  of  grapes  in  the  two  provinces  is  estimated  at 
from  8,000  to  9,000  tons.  A very  large  proportion 
of  these  grapes  are  eaten  in  the  country,  a certain 
quantity  are  exported  to  Austria  Hungary  for  the 
table  or  for  manufacture  of  wine,  and  the  remainder 
are  made  into  wine  on  the  spot  and  consumed  in  the 
province.  This  native  wine  is  prepared  in  a very 
primitive  way  and  with  little  care,  the  white  and  red 
grapes  being  generally  mixed  together.  It  is,  there- 
fore, not  of  very  good  quality  and  does  not  keep 
well.  In  colour  and  flavour  it  much  resembles  the 
wines  of  Dalmatia,  but  contains  less  alcohol.  The 
wholesale  price  of  wine  in  the  Heizegovina  after  last 
year’s  vintage,  which  was  an  abundant  one  and  the 
grapes  of  excellent  quality,  was  from  30  to  35  florins 
per  hectolitre  (from  £2  10s.  to  £2  18s.  per  22  gallons). 
The  phylloxera  has  not  yet  made  its  appearonce  in 
Bosnia  or  the  Herzegovina,  and  the  peronospera, 
which  has  been  very  prevalent  of  late  years,  appears, 
owing  to  the  dryness  of  the  season  and  the  measures 
taken  by  the  Government  to  combat  it,  to  have  done 
but  little  injury  in  1891. 
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Notes  on  Books. 

<» 

The  Optics  of  Photography.  By  J.  Traill 

Taylor.  London : Whittaker.  1892. 

Since  the  publication  of  “ Monclchoven’s  Photo- 
graphic Optics” — a work  of  practical  value,  though  in 
places  inaccurate,  and  now  to  a large  extent  obsolete 
— no  writer  seems  to  have  dealt  specially  with  the 
important  subject  of  photographic  lenses.  Descrip- 
tions of  many  of  the  special  arrangements  of  lenses 
used  for  photographic  purposes  are  given  in  photo- 
graphic text-books,  and  of  course  all  treaties  on 
optics  deal,  at  least  theoretically,  with  the  subject  of 
lenses  generally.  There  does  not,  however,  appear  to 
be  any  book  which  will  give  the  now  numerous 
students  of  photography  at  once  that  elementary 
knowledge  of  scientific  optics  they  ought  to  possess, 
and  that  practical  information  about  the  instruments 
they  are  using  which  is  essential  to  their  proper  use. 
This  want  Mr.  Taylor  has  undertaken  to  supply,  and 
his  long  familiarity  with  the  subject  renders  him 
admirably  well  qualified  for  the  work.  The  photo- 
grapher will  find  here  to  his  hand  a general  descrip- 
tion of  the  principles  on  which  his  lenses  work,  the 
method  of  their  construction,  their  defects  and  the 
means  for  remedying  or  diminishing  them,  directions 
for  testing  of  lenses,  and  descriptions  of  the  various 
classes  of  lenses  old  and  new,  together  with  much 
other  information  all  of  a thoroughly  practical  nature. 


“ Black  and  White”  Handbook  to  the  Royal 
Academy  and  New  Gallery  Pictures,  1892  : 
with  Biographies  and  a Brief  History  of  the  Royal 
Academy,  by  C.  Lewis  Hind.  London:  “Black 
and  White.” 

This  volume  contains  nearly  one  hundred  and  fifty 
pages  of  engravings  of  the  principal  pictures  in  this 
year’s  Exhibition  of  the  Royal  Academy,  and  prefixed 
is  an  account  of  the  Academy,  and  portraits  and  short 
notices  of  all  the  Royal  Academicians  and  Associates. 


MEETINGS  OF  THE  SOCIETY. 

Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

May  31.— William  De  Morgan,  “ Lustre 
Ware.”  Sir  George Birdwood,  K.C.I.E.,  C.S.I., 
will  preside. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  May  30  ...  Chemical  Industry  (London  Section), 
Burlington -house,  W.,  8 p.m.  x.  Mr.  J.  A. 
Nettleton,  “Manufacture  of  Vinegar.”  2.  Dr.  S. 
Rideal,  “The  Petroleum  Jellies  ol  Commerce.” 
3.  Dr.  C.  R.  A,  "Wnghtj  “ Certain  Aluminium 
Alloys.” 


Surveyors,  12,  Great  George-street,  S.W.,  3 p.m. 
Annual  General  Meeting. 

British  Architects,  9 Conduit- street,  W.,  8 p.m. 

Tuesday,  May  31. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Applied  Art  Section.) 
Mr.  W.  De  Morgan,  “ Lustre  Ware.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Prof.  R.  C.  Jebb,  “ Some  Aspects  of  Greek 
Poetry.”  (Lecture  II.) 

Central  Chamber  of  Agriculture  (at  the  House  of 
the  Society  of  Arts),  ii  a.m. 

Civil  Engineers,  25,  Great  George  street,  S.W., 

8 p.m.  Annual  Meeting. 

Royal  Scottish  Geographical  Society,  20,  Hanover- 
square,  W.  83  p.m.  (London  Branch.)  Mrs.  Bishop 
(Isabella  L.  Bird),  “A  Journey  through  Lesser 
Tibet.” 

Wednesday,  June  i ...  East  India  Association,  West- 
minster Town  Hall,  S.W.  2%  p.m.  Surgeon- 
General  Sir  William  Moore,  “ The  Opium  Ques- 
tion.” 

Entomological,  11,  Chandos -street,  W.,  7 p.m. 

Archaeological  Association,  32,  Sackville-street,  W., 

8 p.m. 

Obstetrical,  20,  Hanover-square,  W.  8 p.m. 

Thursday,  June  2. ..Royal,  Burlington-house,  W.,  4^  p.m. 

Antiquaries,  Burlington -house,  W.,  8g  p.m. 

Linnean,  Burlington -house,  W.,  8 p.m.  1.  Mr.  E. 
A.  Floyer,  “ The  Disappearance  of  Desert  Plants 
in  Egypt.”  2.  Mr.  F.  H.  Perry  Coste,  “Insect 
Colours.”  3.  Lantern  Demonstration. 

Chemical,  Burlington-house,  W.,  8 p.m.  Prof.  R. 
Meldola  and  Mr.  F.  W.  Streatfield,  “ Ethylene 
Derivatives  of  Diazo-amido  Compounds.” 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Con- 
duit-street, W.,  8 p.m.  Mr.  R.  A.  Sterndale, 
“ Cyclopean  Architecture  in  Polynesia.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Mr.  R.  G.  Moulton,  “ Faust.”  (Lecture  II.) 

Manchester  Geographical  Society,  44,  Brown-street, 
Manchester,  8 p.m.  Rev.  L.  C.  Casartelli,  “ Com- 
merce in  Relation  to  Geography.” 

Camera  Club,  Charing  - cross  - road,  W.C.,  8 p.m., 
Mr.  A.  F.  Stanley  - Kent,  “Practical  Photo- 
Micrography.” 

Archaeological  Institution,  Oxford-mansion,  Oxford- 
street,  W.,  4 p.m. 

Friday,  June  3 ...  Royal  Institution,  Albemarle  - street, 
W.,  8 p.m.  Weekly  Meeting,  9 p.m.  Mr.  Ludwig 
Mond,  “ Metallic  Carbonyls.” 

Geologists’  Association,  University  College,  W.C., 
8 p.m.  Mr.  F.  W.  Rudler,  “ The  Fathers  of 
British  Geology.” 

Philological,  University  College,  W.C.,  8 p.m. 

Quekett  Microscopical  Club,  20,  Hanover-square, 
W.C.,  8 p.m. 

Physical,  Science  Schools,  South  Kensington,  S.W., 
5 p.m.  Prof.  O.  J.  Lodge,  “ On  the  Present  State 
of  our  Knowledge  of  the  connection  between 
Matter  and  Ether.  An  Historical  Summary.” 

Saturday,  June  4. ..Royal  Institution,  Albemarle-street,  W., 
3 p.m.  Prof.  H.  Marshall  Ward,  “ Some  Modern 
Discoveries  in  Agricultural  and  Forest  Botany.” 
(Lecture  II.) 


The  Telegraphic  Address  of  the  Society  of  Arts, 
and  of  the  Royal  Commission  for  the  Chicago 
Exhibition ) is  “ Praxiteles , London .” 
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journal  of  llu  of  gtrfs. 

No.  2,063.  Vol.  XL. 

♦ 

FRIDAY,  JUNE  3,  1892. 


d.11  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi,  London,  JV.C. 


Notices. 

+ 

ALBERT  MEDAL. 

The  Council  of  the  Society  of  Arts  have, 
with  the  approval  and  sanction  of  the  Presi- 
dent, H.R.H.  the  Prince  of  Wales,  awarded 
the  Albert  Medal  to  Thomas  Alva  Edison,  “ in 
recognition  of  the  merits  of  his  numerous  and 
valuable  inventions,  especially  his  improve- 
ments in  telegraphy,  in  telephony,  and  in 
electric  lighting,  and  for  his  discovery  of  a 
means  of  reproducing  vocal  sounds  by  the 
phonograph.” 


CONYERS  A ZIONE. 

The  Society’s  conversazione  is  fixed  to  take 
place  at  the  South  Kensington  Museum  (by 
permission  of  the  Lords  of  the  Committee  of 
Council  on  Education)  on  Wednesday  evening, 
June  29th. 

Each  member  will  receive  a card  for  himself, 
which  will  not  be  transferable,  and  a card  for  a 
lady.  No  tickets  will  be  sold. 

Further  particulars  as  to  arrangements  will 
be  announced  in  future  numbers  of  the 
Journal. 


Chicago  Exhibition,  1893. 

♦ 

MEETING  OF  THE  ROYAL 
COMMISSION. 

A meeting  of  the  Royal  Commission  was 
held  on  Wednesday,  1st  inst.  Present:  The 
Attorney-General,  M.P.,  Q.C.,  in  the  chair  . 
Sir  Frederick  Abel,  K.C.B.,  D.C.L.,  D.Sc.’, 
E.R.S.,  Sir  George  Birdwood,  K.C.I.E.,C.S.I., 
LL.D.,  M.D.,  Sir  Edward  Birkbeck,  Bart., 
M.P.,  Major-General  Sir  Owen  Tudor  Bume, 
K.C.S.I.,  C.I.E.,  Michael  Carteighe,  Francis 


Cobb,  Sir  Philip  Cunliffe  - Owen,  K.C.B., 
K.C.M.G.,  C.I.E.,  Major-General  J.  F.  D. 
Donnelly,  C.B.,  James  Dredge,  Francis  Elgar, 
LL.D.,  Sir  Douglas  Galton,  K.C.B.,  D.C.L., 
F.R.S.,  George  Matthey,  F.R.S.,  Sir  Saul 
Samuel,  K.C.M.G,  C.B.,  with  Sir  Henry 
Trueman  Wood,  M.A.,  as  Secretary. 


COLLECTION  OF  GlHDE  BOOKS,  &c. 

The  Royal  Commission  are  forming  a col- 
] lection  of  Maps,  Guide  Books,  Photographs, 
Railway  and  Steamship  Guides,  Programmes, 

I &c.,  and  other  printed  matter  likely  to  supply 
! useful  information  to  exhibitors  at,  and  visitors 
j to,  the  Chicago  Exhibition. 

The  collection  is  placed  in  the  library  of  the 
Society  of  Arts  for  consultation  by  persons 
interested.  It  will  be  open  to  members  of  the 
Society,  exhibitors,  or  their  agents,  and  per- 
sons introduced  by  either  of  the  above. 

A considerable  number  of  books,  &c.,  have 
been  collected,  but  the  Royal  Commission  will 
be  glad  to  receive  any  works  suitable  for  the 
above  purpose  for  addition  to  the  Collection. 


Proceedings  of  the  Society. 


APPLIED  ART  SECTION. 

Tuesday,  May  17,  1892  ; General  Robert 
Maclagan,  R.E.,  in  the  chair: — 

The  paper  read  was — 

MUD,  A MATERIAL  IN  PERSIAN  AND 
EASTERN  ARCHITECTURE. 

By  William  Simpson, 

R.I.,  M.R.A.S.,  Hon. Assoc. R. I. B. A. 

It  is  necessary  to  premise  that  under  the 
term  “Mud”  I include  sun-dried  bricks. 
When  bricks  have  been  burnt  in  the  fire,  the 
material  becomes  entirely  changed,  and 
ceases  to  be  mud,  so  I exclude  them  from 
consideration  in  the  present  paper  as  a build- 
ing material.  Wet  earth  made  into  blocks 
and  dried  in  the  sun  differs  in  no  way  from 
a layer  of  the  same  laid  on  a wall.*  Both 

* Bricks  of  this  kind,  “ when  placed  one  upon  another  after 
being  imperfectly  dried,  combined,  under  the  influence  of  the 
weather  and  their  own  weight,  into  one  homogeneous  mass 
so  that  the  separate  courses  became  undistinguishable.  This 
latter  fact  has  been  frequently  noticed  in  Assyria,  by  those 
who  had  to  cut  through  the  thickness  of  walls  in  the  process 
of  excavation.”  Perrot  and  Chipiez,  “A  History  of  Art  in 
Ancient  Egypt.”  vol.  i.  p.  113. 
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methods  were  used  in  the  East,  and  often  con- 
bined  in  the  same  building-.  The  reason  for 
this  is  soon  found  out  if  you  attempt  to  raise 
a mud  wall.  A layer  of  two  or  three  feet  thick 
must  be  allowed  to  dry  and  consolidate  before 
another  is  placed  on  it,  because  the  weight 
above  would  press  out  the  soft  material  below, 
and  the  whole  would  tumble  down.  In  some 
localities  a layer  of  mud  is  put  down  at  the 
commencement,  and  while  that  is  drying 
bricks  are  made  to  be  placed  above. 

It  was  during  the  cold  season  of  1884-85,  in 
travelling  through  Persia  at  the  time  of  the 
Afghan  Boundary  Commission,  that  the  im- 
portance of  mud  in  connection  with  building 
and  architecture  first  attracted  my  attention. 
I had  to  pass  from  Tehran  eastward,  through 
Khorassan,  and  into  Afghan  Turkestan.* 
Along  the  whole  of  this  route  mud  is  the 
building  material.  Some  of  the  serais — that 


is,  caravan  serais  for  the  accommodation  of 
travellers,  are  of  burnt  brick,  but  these  are 
about  the  only  exceptions.  Not  only  villages, 
but  large  towns  are  built  of  mud  or  sun-dried 
brick.  The  defensive  walls  are  of  the  same 
material ; even  such  large  towns  as  Sabzawar, 
Nishapur,  Meshed*,  and  new  Sarrakhs,  are  for- 
tified with  walls  of  this  kind.  Fire-burnt  bricks 
may  have  been  more  frequently  used  in  former 
times,  that  was  when  the  country  had  been  more 
prosperous,  and  before  Turkoman  raids  began. 
On  the  remains  of  former  towns  a few  fire- 
burnt  bricksf  might  be  seen  scattered  about, 
but  the  great  mounds  seemed  to  be  com- 
posed of  nothing  but  earth,  suggesting  that 
these  fragments  were  the  exception.  On 
realising  this  almost  exclusive  use  of  one 
building  material,  in  one  region,  my  mind 
naturally  recalled  what  I had  seen  in  India  ; 
where,  although  stone  and  fire-burnt  brick 


Fig.  1. 
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The  Meshed  Gate,  New  Sarrakhs,  on  the  Heri  Rud. 


are  largely  used,  yet  the  villages  are  over  very 
large  districts  wholly  constructed  of  mud. 
In  Afghanistan  it  is  the  same.  The  Fort  at 
Peshawer,  which  was  Afghan  territory  up  to 
Runjit  Singh’s  time,  is  a mud  one.  Jellala- 
had  is  surrounded  by  a mud  wall.  From  the 
Khyber  Pass  to  Tehran  the  towns  and  their 
defences,  as  well  as  the  villages,  are  almost 
identical  in  their  material  as  well  as  in  their 
general  appearance. 

These  statements  show  that  over  a large 
geographical  space  in  the  Eastern  world  the 
building  material,  at  the  present  day,  is  almost 
exclusively  mud.  I have  been  thus  far  speak- 
ing of  what  I have  seen  with  my  own  eyes. 
To  this  may  be  added  the  practice  of  other 

* See  paper  on  “ Experiences  on  the  Afghan  Frontier,”  by 
William  Simpson,  Journal  of  the  Society  of  Arts,  March  26, 
1886,  where  details  of  the  journey  will  be  found. 


countries.  I believe  that  it  is  the  same  over 
most  of  Central  Asia.  It  is  now  accepted  that 
in  Mesopotamia  it  was  largely  employed  ; and 
we  know  that  in  Egypt,  from  the  earliest  times- 
to  the  present  day,  it  has  been  the  principal 
means  employed  in  structural  erections.  It 
was  largely  used  in  Greece  in  ancient  times, 
and  also  in  Spain.  It  was  known  in  South 
America  and  all  along  the  Pacific  Coast,  from 

* The  blocks  of  Figures  x to  5 and  7 have  been  kindly  lent 
by  the  Council  of  the  Royal  Institute  of  British  Architects, 
for  use  in  the  illustration  of  this  paper. 

•\  At  Kala-i-Maur,  on  the  Khushk,  I measured  some  fire- 
burnt  bricks,  which  were  nf  inches  square,  and  the  thickest 
were  2j  inches  thick.  Another  was  iof-  inches  square.  There 
was  an  oblong  brick,  7J  inches  long.  It  looked  much  like  our 
own  bricks,  but  it  was  only  ij  inches  thick.  Perrot  and 
Chipiez  state  that  the  ancient  bricks  in  the  Euphrates  Valley 
were  from  15^  to  15^  inches  square,  and  from  2 to  4 inches 
thick.  Persian  sun-dried  bricks  are  about  8 inches  square, 
and  2 inches  thick. 
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Peru  to  San  Francisco.  The  word  “dobies,” 
for  sun-dried  bricks,  is  a familiar  term — this  is 
derived  from  the  Spanish  word  adobes  * In 
1873, 1 visited  the  original  church  dedicated  to 
St.  Francis,  and  which  gave  its  name  to  the  now 
well-known  town  in  California — this  church  was 
constructed  with  ‘‘dobies.’’  Mud  houses  were 
not  uncommon  in  England  in  the  past ; and 
they  are  yet  known  in  Devonshire,  where  the 
stuff  they  are  constructed  with  is  called  “cob.” 
I might  largely  increase  this  list  of  localities, 
but  enough  has  been  given  to  show  how  ex- 
tensively mud  has  been  used  in  the  past  as 
well  as  in  the  present  for  building  purposes. 
I am  under  the  impression  that  its  importance 
in  connection  with  building  has  hitherto  been 
overlooked.  The  lithic  architecture  of  Greece 
having  been  traced  back  to  wooden  forms  has 
led  to  the  study  of  wood  as  an  early  structural 
material ; and  up  to  the  present  little  or 
nothing  has  been  done  with  mud. 

Owing  to  this  it  has  been  generally  assumed 
that  wood  supplied  the  first  means  by  which 
the  primitive  man  had  formed  a shelter  to 
himself  as  a protection  from  the  weather. 
The  Australian  native,  as  he  was  represented 
some  years  ago  at  the  Colonial  Exhibition, 
was  a good  example  of  the  simple  beginnings 
of  wooden  architecture  ; but  a very  slight  con- 
sideration will  bring  to  the  mind  the  possibility 
that  the  use  of  mud  might,  at  least,  be  equally 
primitive.  It  would  all  depend  upon  where 
the  primitive  man  found  himself ; if  trees  were 
scarce,  or  none  whatever  were  to  be  found,  the 
wetting  of  earth  and  raising  a wall  with  it  must 
have  been  very  soon  discovered.  The  children 
making  “mud  pies”  might  have  given  the  first 
hint.  Once  begun,  the  progress  of  mud  architec- 
ture would  be  considerable.  Those  who  began 
their  architectural  style  with  branches  of  trees 
could  not  have  made  any  advance  until  some 
kind  of  implement  was  invented,  by  means  of 
which  the  wood  could  be  cut  and  fashioned ; 
and  the  “ stone  age,”  when  stone  tools  came 
into  use,  is  a comparatively  late  one  in  man’s 
history.  The  mud  builder,  on  the  contrary, 
required  no  tools  ; his  hands  were  sufficient 
for  every  purpose.  He  may  have  been  content 
at  first  with  an  enclosure  formed  by  four  walls. 
A covering  of  grass  or  reeds  would  soon  sug- 
gest itself;  this,  although  rude  and  primitive, 
would  be  the  first  complete  human  habitation. 
But  more  than  that,  it  would  be  the  beginning  of 
the  “ house  ”— the  “ home,”  which,  from  the 

• Adobes , or  dobies , is  probably  a variant  of  the  Arabic 
iob  or  toob,  allied  again  to  the  Coptic  toOi,  which  was  also  the 
Egyptian  word  for  brick. 


relations  and  associations  it  produced,  must 
have  been  one  of  the  most  important  steps  in 
the  history  of  early  civilisation.  This,  of 
course,  is  only  a speculative  suggestion  as  to 
what  took  place,  but  in  the  nature  of  the 
conditions  it  is  a probable  one.  We  find  a 
confirmation  of  this  when  we  remember  that 
the  Nile  Valley  and  Mesopotamia,  two  pre- 
eminently mud  building  regions,  are  now 
noted  for  their  very  early  civilisation. 

The  great  antiquity  of  the  use  of  mud  as  a 
building  material  can  be  established  from  a 
number  of  references  to  history.  Like  most 
things  that  were  important  to  man  in  his  early 
condition,  this  can  be  traced  back  even  to  the 
mythical  period.  In  Persia,  at  least,  we  have 
traces  of  it.  Firdusi,  in  the  Shah  Namah , 
relates  how  Jemshid,  now  known  as  a mythical 
personage,  introduced  a better  civilisation 
among  the  people  ; among  the  improvements 
it  is  told  how,  “ He  taught  the  unholy  Demon 
train  to  mingle  water  and  clay,  with  which, 
formed  into  bricks,  the  walls  were  built,  and 
then  high  turrets,  towers,  and  balconies,  and 
roofs,  to  keep  out  rain,  and  cold,  and  sun- 
shine.” It  is  naturally  inferred  that  the  bricks 
made  by  the  children  of  Israel  in  Egypt  were 
sun-dried  from  the  use  of  the  straw  in  them. 
The  making  of  bricks  is  often  represented  in 
the  sculptures  of  Egypt.  M.  Maspero  thus  de- 
scribes the  process  : “ The  ordinary  Egyptian 
brick  is  a mere  oblong  block  of  mud  mixed 
with  chopped  straw  and  a little  sand,  and 
dried  in  the  sun.  At  a spot  where  they  are 
about  to  build,  one  man  is  told  off  to  break  up 
the  ground ; others  carry  the  clods  and  pile 
them  in  a heap,  while  others  again  mix  them 
with  water,  knead  the  clay  with  their  feet, 
and  reduce  it  to  a homogeneous  paste. 
This  paste,  when  sufficiently  worked,  is 
pressed  by  the  head  workman  in  moulds 
made  of  hard  wood,  while  an  assistant 
carries  away  the  bricks  as  fast  as  they 
are  shaped,  and  lays  them  out  in  rows  at 
a little  distance  apart  to  dry  in  the  sun.”* 
As  to  the  speed  with  which  these  bricks  could 
be  made,  M.  Maspero  has  to  judge  from  the 
workmen  of  the  present  time,  and  he  says  that 
a modern  good  workmen  can  easily  mould 
1,000  in  a day,  and  that  after  a week’s  practice 
he  may  be  able  to  produce  1,200  or  1,500,  and 
some  can  turn  out  as  many  as  1,800.  As  the 
modern  appliances  are  the  same  as  were  used 
in  former  times,  he  assumes  that  the  results 
would  be  similar.  The  dimensions  generally 


• “Egyptian  Archaeology,”  p.  3. 
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adopted  for  ordinary  bricks  were  87  by  4*3  by 
5 '5 — I presume  these  numbers  represent  inches 
— a larger  size  were  15-0  by  7*1  by  5*5.*  He 
.■‘-says,  “ Burnt  bricks  were  not  often  used  before 
' the  Roman  period.”  In  a note  he  adds  that 
such  bricks,  “ are  found  of  Ramesside  age  at 
Nebesheh  and  Defenneh  ; even  there  they  are 
rare,  and  these  are  the  only  cases  I have  yet 
seen  in  Egypt  earlier  than  about  the  third 
century  A. D.”  This  note  is  valuable  from  its 
'showing  how  exclusively  sun-dried  bricks  must 
have  been  the  rule  in  ancient  Egypt. 

Mr.  Flinders  Petrie  has,  in  his  explorations, 
come  upon,  in  more  than  one  instance,  what 
might  be  called  the  “foundation  stone”  of 
Egyptian  buildings,  but  as  there  was  no  stone, 
hut  a number  of  articles,  such  as  gold,  silver, 
lapislazuli,  &c.,  a more  exact  term  to  give  it 
would  perhaps  be  that  of  ‘ ‘ foundation  deposit.  ’ ’ 
-Among  the  articles,  and  generally  in  a very 
central  position,  he  always  finds  a small  model 
of  a mud  brick. f This  will  show  that  along 
' •with  the  other  objects  it  had  most  probably 
-acquired  some  symbolic  signification. 

Maimonides  gives  a description  of  building 
-mud  walls  ; he  says,  “ The  builders  take  two 
boards,  about  six  cubits  long  and  two  cubits 
high,  and  place  them  parallel  to  each  other 
on  their  edges,  as  far  apart  as  the  thickness 
of  the  wall  they  wish  to  build  ; then  they  steady 
these  boards  with  pieces  of  wood  fastened 
with  cords.  The  space  between  the  boards  is 
then  filled  up  with  earth,  which  is  beaten  down 
firmly  with  hammers  or  stampers  ; this  is  con- 
tinueduntil  thewall  reaches  the  requisite  height, 
and  the  boards  are  then  withdrawn. ”J  I under- 
stand that  this  is  taken  from  the  Talmudical 
authorities,  but  the  great  Rabbi  does  not  ex- 
plain in  what  part  of  the  world  it  was  practised. § 


* In  a note  at  the  end  of  the  volume  the  author  says  that, 
“ in  the  Delta,  at  least,  the  sizes  of  bricks,  from  the  Twenty- 
First  Dynasty  down  to  Aratiic  times,  decrease  regularly. 
Under  the  Twenty-First  Dynasty,  they  are  about  18  by  9 by  5 
inches;  early  in  the  Twenty-Sixth,  16^  by 81  by  5;  later,  15 
by  7J  ; in  early  Ptolemaic  times,  14  by  7 ; in  Roman  times, 
12  by  6;  in  Byzantime  times,  10  by  5 ; and  Arab  bricks  are 
8 by  4,  and  continue  so  to  our  times.”  Persian  sun-dried 
bricks,  at  the  present  day,  are  generally  about  8 by  2. 

f See  the  Illustrated  I-ondon  News  for  Sep.  11,  1886, 
where  drawings  of  these  objects,  with  their  relative  sizes  and 
position,  are  given. 

X Transactions  of  the  Soc.  of  Biblical  Archaeology,  vol. 
viii.  p.  409. 

\ The  Hebrew  word  for  brick  is  Lebanah.  This  also 
means  “white.”  The  term  is  also  applied  to  the  moon, 
owing  to  its  whiteness.  Rawlinson,  in  his  “ Herodotus, ’> 
suggests  that  there  was  some  connection  between  the  word 
“brick”  and  Sin , the  Babylonian  deification  of  the  moon, 
who  was  the  God  of  Architecture.  This  would  be  a very 
interesting  point,  if  it  could  be  established  ; but  I understand 
that  it  is  as  yet  doubtful. 


Sanchoniathon,  or  whoever  it  may  have  been 
that  wrote  under  that  name,  mentions  Chrysor, 
and  identifies  him  with  Vulcan,  as  having  in- 
vented many  useful  things  ; and  it  is  quoted 
that, — “ Men  worshipped  him  after  his  death 
as  a God,  and  they  called  him  Diamichius 
— i.e.,  the  Great  Inventor,  and  some  say  his 
brothers  invented  the  making  of  walls  and 
bricks.  After  these  things,  of  his  race  were 
born  two  young  men,  one  of  whom  was 
called  Technites — i.e.,  the  Artist;  the  other, 
Autochthon — i.e.,  Earth-born,  or  generated 
from  the  earth  itself.  These  men  found  out 
how  to  mix  stubble  with  clay,  and  to  dry  the 
bricks  so  made  in  the  sun.” 

According  to  Professor  Sayce  the  Assyrians 
had  a month  called  Sivanu,  which  he  trans- 
lates the  “month  of  making  bricks.”  The 
Accadian  name  had  the  same  signification ; 
and  it  corresponded  to  the  month  of  May.  This 
would  be  the  season  after  the  rain,  when  the 
sun  had  begun  to  be  hot,  and  the  drying  of 
the  bricks  would  be  easily  accomplished. 

These  references  will  show,  at  least,  how 
important  this  building  material  must  have 
been  looked  upon  in  very  early  times.  Its 
first  use,  or  invention,  was  ascribed  to  mythi- 
cal personages,  thus  attributing  to  it  a kind  of 
divine  origin.  In  our  own  age  it  is  difficult  to 
realise  how  such  ideas  could  have  existed  in 
the  past,  but  from  the  authorities  quoted  there 
can  scarcely,  I think,  be  much  doubt  on  the 
subject. 

I shall  now  give  a few  details  of  the  manner 
of  building  in  mud,  most  of  which  are  derived 
from  what  I saw  in  Persia.  Many  of  the 
methods  I saw  there  I have  since  found  are 
also  practised  in  other  parts  of  the  world. 

It  was  pointed  out  to  me  that,  in  the  larger 
towns,  on  entering  a house,  you  have  often  to 
descend  from  the  level  of  the  street  to  the 
ground  floor.  It  was  explained  that  this 
results  from  utilising  the  earth  on  which  the 
house  stands,  and  thus  saving  the  expense  of 
transporting  the  building  material  from  out- 
side the  town. 

In  good  houses  a foundation  is  laid,  varying 
from  two  to  four  feet  in  depth,  formed  of  rough 
stones  or  broken  fire-burnt  bricks,  and  piled 
up  with  mud  and  lime.  This  is  carried  up  a 
foot  or  so  above  the  ground,  before  the  mud 
wall  is  commenced.  In  villages,  where  every- 
thing is  rude,  this  foundation  is  made  of  any 
kind  of  rubbish  that  is  found  handy.  This  is 
a very  interesting  feature  of  mud  architecture, 
to  which  I shall  have  something  to  say  farther 
on.  Its  object  is  no  doubt  to  give  strength 
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where  the  wall  would  be  liable  to  friction  from 
the  street  traffic  ; and  probably  to  prevent  to  a 
certain  extent  damp  from  rising.  It  would  also 
be  a safeguard  against  another  serious  danger 
— that  is,  if  water  were  to  accumulate  by  any 
chance  round  the  base  of  the  mud  walls,  and 
remain  long  enough  to  soak  through,  a very 
serious  catastrophe  might  take  place  from  the 
house  tumbling  down.  I cannot  recall  to  my 
memory  any  foundation  of  this  kind  in  the 
mud  houses  of  India.  Village  houses  in  the 
north-west  of  that  country  are  usually  built  on 
a chabootra , which  is  a raised  platform  of 
mud,  about  a couple  of  feet  in  height,  and  this 
forms  the  floor  of  the  house.  This  platform, 
by  raising  the  foundation  of  the  walls  above 
the  ground,  may,  perhaps,  serve  some  of  the 
purposes  of  the  layer  of  stones  in  the  Persian 
foundations. 

The  walls  of  Persian  houses  vary  from  two  to 
four  feet  in  thickness.  This  depends  entirely 
on  the  quality  of  the  house  and  the  means  of 
the  builder.  Thick  walls  make  a cool  house, 
and  that  is  a desirable  thing  in  the  climate  of 
Persia.  If  upper  rooms  are  required,  a greater 
strength  of  wall  will  be  necessary.  The  mud 
is  either  laid  on  in  layers  or  in  the  form  of 
bricks.*  As  already  explained,  a layer  of  two 
or  three  feet  of  mud  must  be  allowed  to  dry 
to  a certain  extent  before  another  is  laid  on  it, 
else  the  soft  mud  below  will  give  way  from 
the  weight  above.  On  this  account  both 
methods  are  generally  practised.  I remem- 
ber an  officer,  who  tried  to  make  a mud  hut 
for  himself,  when  General  Sir  Samuel  Browne’s 
force  was  in  Jellalabad.  In  this  case,  the 
walls  were  run  up  at  once  the  full  height 
(required ; this  was  not  very  high,  for  it  was  a 
small  place,  and  he  had  dug  a foot  or  two 
down  below  the  surface  for  his  floor,  but  his 
walls  tumbled  in.  When  he  adopted  the 
system  of  layers — letting  each  dry  before  the 
other  was  laid  on — he  succeeded,  and  made  a 
very  comfortable  place  for  himself.  In  garden 
walls  hollow  bricks  are  used  for  the  top,  to 
give  lightness.  These  bricks  are  called  san- 
duk,  a word  meaning  “box,”  which  is  de- 
scriptive of  their  character.*  The  tendency 
in  mud  building  to  produce  thickness  below 


* Sun-dried  bricks  are  called  khest  in  Persian;  the  fire- 
baked  bricks  are  ajur  or  aujur.  In  Afghanistan,  khist  is 
used  for  both  burnt  and  unburnt  bricks.  Gill , with  a hard  g, 
is  Persian  for  mud. 

+ This  recalls  an  old  practice  of  Eastern  architects,  in  con- 
structing domes  with  pots,  thus  producing  fa  considerable 
reduction  of  weight,  and  consequent  diminution  of  thrust. 
A well-known  example  of  this  is  the  dome  of  St.  Vitale,  at 
Ravenn^. 


in  the  walls,  and  lightness  above,  is  most 
marked  in  the  walls  of  villages  and  towns. 
These  are  all  built  with  a visible  batter.  The 
earth  taken  out  to  form  the  ditch  gives  an 
abundant  supply  of  material  for  a town  wall, 
and  a thick,  solid  mass  at  the  base  is  neces- 
sary to  give  strength  to  the  defence. 

Where  wood  is  plentiful,  as  in  the  province 
of  Mazenderan,  flat  roofs  are  the  rule.  In  large 
districts  of  Persia  wood  is  scarce.  I under- 
stand that  south  of  Tehran  there  is  very  little 
timber,  and  there  is  also  great  danger  from  the 
white  ants,  so  the  vault-  or  barrel-roof  is  the 
usual  means  employed.  According  to  Strabo, 
it  was  the  same  in  Mesopotamia  ; he  says, 
“ All  the  houses  are  vaulted  on  account  of  the 
want  of  timber.”*  These  vaulted  roofs  were 
frequent  enough  along  the  route  I travelled. 
I have  seen  whole  villages  with  them.  Square 
buildings  would  have  a dome : and  a semi- 
dome at  one  end  of  a barrel-roof  seemed  to  be  a 
favourite  method  in  that  part  of  Persia.  What 
struck  me  with  surprise  was  the  facility  with 
which  these  villagers  could  construct  such 
roofs.  If  there  was  any  irregularity  in  the  plan 
of  the  house,  the  barrel-roof  was  extended  or 
drawn  in,  as  the  case  might  be,  to  cover  the 
space.  Of  course  in  the  villages  it  was  all  a 
very  rough  and  ready  kind  of  work,  evidently 
done  by  no  better  principle  than  that  of  rule  of 
thumb. 

I was  still  more  surprised  when  I learned 
that  these  vaulted  roofs  were  constructed 
without  centres.  I can  suggest  so  far  how 
this  is  accomplished.  Their  bricks  are  said 
to  be  about  eight  inches  square  and  only  two 
inches  thick ; this  gives  a large  flat  surface 
and  not  a very  heavy  brick  for  its  size.  They 
place  these  bricks,  not  perpendicularly,  but  at 
an  angle,  so  that  the  one  rests  partly  on  the 
other,  and  by  the  use  of  a little  gatch , or 
gypsum,  which  is  plentiful  in  Persia,  they  can 
be  made  to  adhere  till  the  key-brick  is  put  in. 
Perrot  and  Chipiez  give  a drawing  of  an 
arched  conduit  at  Khorsabad,*  where  the 
bricks  are  shown  in  the  construction  almost 
similar  to  what  I have  just  described,  and  I 
feel  sure  that  these  conduits  were  also  made 
without  centres.  In  describing  the  construc- 
tion of  these  conduits,  the  writer  says  : “ We 
may  believe  the  notion  of  building  in  this  way 
would  never  have  occurred  to  the  Assyrian 
architects  but  for  their  habit  of  dispensing 
with  timber  centres.” 

* Strabo,  B.  xvi.  ci.  5.  See  also  B.  xvi.  ciii.  10. 

+ See  a Hist,  of  Art  in  \G ha  Idea  and  Assjrta,  vol.  1.  p. 
232,  Fig.  93.  See  also  Fig.  92,  p.  220. 
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As  the  possibility  of  forming  a vaulted  roof 
without  centering  may  be  new  to  many  in  this 
western  part  of  the  world,  I shall  add  further 
evidence,  which  is  supplied  by  Perrot  and 
Chipiez.  They  say:  “We  may  refer  those 
who  are  especially  interested  in  constructive 
methods  to  M.  Place’s  account  of  the  curious 
fashion  in  which  the  workmen  of  Mossoul  will 


build  a pointed  vault  without  the  help  of  any 
of  those  wooden  centerings  in  use  in  Europe. 
In  our  day,  certainly,  the  masons  of  Mossoul 
use  stone  and  mortar,  but  their  example  none 
the  less  proves  that  similar  results  may  once 
have  been  obtained  in  different  materials.  A 
vault  launched  into  mid-air  without  centering, 
and  bearing  the  workmen  who  were  building 


Fig.  2. 
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Mud  Built  Houses,  Village  of  Sivah,  Khorassan. 


Fig  3. 


it  on  its  unfinished  flanks,  was  a phenomenon 
calculated  to  astonish  an  architect.”*  Rich 
gives  details  of  a similar  method,  which  is 
practised  in  Bagdad.  It  is  also  affirmed  that 
the  Byzantine  architects  produced  arches,  if 
not  domes,  without  the  aid  of  centres. 

* Hist,  of  Art  in  Chaldea  and  Assyria,  by  Perrot  and 
Chipiez,  vol.  i p.  167. 


M.  Place*  describes  one  method  of  making 
vaults  without  centres,  which  he  saw  in  Kur- 
distan, and  in  this  case  they  were  women  who 
performed  the  operation.  They  placed  rings 

* Ninive  et  I’Assytie,  vol.  i.  pp.  266-7.  The  church  of 
Mousta,  a town  in  the  centre  of  the  island  of  Malta,  was 
built  in  the  present  century  by  the  local  masons ; and  they 
constructed  the  dome — said  to  be  the  third  largest  in  Europe 
— without  centres. 
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of  dried  clay,  each  smaller  than  the  other,  till 
the  dome  was  completed.  The  evidence  of 
these  authorities,  added  to  what  I learned  in 
Persia,  would  seem  to  establish  that  this  was 
the  practice  over  all  the  wide  space  from  the 
Mediterranean  to  Central  Asia. 

In  Persia  the  mud  walls  are  covered  over 
with  a mixture  called  kahgill*  which  is  com- 
posed of  mud  and  chopped  straw ; this  serves 
to  prevent  the  rains  from  washing  away  the 
walls,  as  it  hardens  the  surface.  The  applica- 
tion of  this  mixture  is  generally  repeated  every 
two  years. 

Thus  far,  I have  been  dealing  mainly  with 
details  of  construction,  and  with  ordinary 
dwellings.  The  general  impression  in  most 
minds  will  no  doubt  be  that  mud  building  only 
belonged  to  a rude  condition  of  civilisation, 
and  produced  houses  that  were  little  better 
than  hovels.  I have  now  to  point  out  that  this 
manner  of  building  was  developed  into  a 
highly  decorative  style  which,  in  itself,  would 
■entitle  it  to  a place  in  the  history  of  archi- 
tecture. This  position,  it  appears  to  me,  has 
been  almost  entirely  overlooked  by  those  who 
have  written  histories  of  architecture.  Archi- 
tectural writers  always  treat  upon  primitive 
wood  constructions,  because  forms  can  be 
traced  from  it  up  to  the  highly  developed  styles 
of  Greece,  Egypt,  and  India.  The  same  pro- 
cess can  now  be  gone  through  with  the  primi- 
tive mud  as  a building  material.  Before  I have 
done,  I shall  point  out  architectural  forms 
which  owe  their  origin  to  this  source.  At 
present  my  purpose  is  to  show  that  it  was  car- 
ded to  a pitch  of  finish  and  refinement  that 
rendered  it  worthy  for  the  palace  or  the  temple.  I 
The  following  letter  sent  to  me  by  General  Sir 
Charles  Wilson  would,  in  itself,  he  a sufficient 
evidence.  Sir  Charles  is  well  acquainted  with 
western  Asia,  and  being  an  engineer  officer, 
he  may  be  trusted  as  an  authority.  Pie  says, 

“ It  may  interest  you  to  know  that  in  Anatolia 
there  is  much  mud  building ; and  that  most  of 
the  great  buildings  of  the  Seljuks,  more  espe- 
cially their  great  palace  at  Konieh,  were  of 
mud  faced  with  glazed  tiles.  Some  of  the 
minarets  of  their  mosques,  built  with  sun-dried 
bricks,  arranged  in  patterns  and  faced  with 
glazed  tiles,  or  with  the  ends  of  the  bricks 
glazed,  are  extremely  beautiful  in  their  decay. 
The  Seljuk  architecture  is  Persian  with  a de- 
velopment of  its  own.”  Here  are  mosques, 
or  temples,  and  a palace  constructed  with  sun- 

* The  word  is  Kah  = straw,  and  gill  = mud.  In  Indian 
villages  the  mud  floors  are  washed  over  with  a thin  mixture 
of  mud  and  cow  dung. 


dried  brick,  which  are  declared  by  this  high 
authority  to  be  beautiful  even  in  their  decayed 
condition. 

A somewhat  similar  development  was 
reached  in  Peru,  but  with  different  materials. 
Squier,  in  his  “ Land  of  the  Incas,”  describes 
the  palace  of  Chimu,  where  the  adobes , or  sun- 
dried  bricks  were  covered  with  stucco,  on 
which  beautiful  arabesques  were  produced  in 
relief.*  From  these  ornaments  he  calls  one  of 
the  great  apartments  the  ” Hall  of  Ara- 
besques of  which  he  speaks  in  warm  ad- 
miration, and  adds — ” no  description  can  give 
an  idea  of  the  character  of  these  relievos .” 
In  describing  other  ornamentation  of  the  same 
kind,  he  says,  “ here,  as  elsewhere,  there 
are  traces  of  colour.  ”f 

I understand  that  the  higher  developed  con- 
dition of  this  style  of  architecture  in  Persia 
was  attained  by  covering  the  mud  walls  with 
glazed  tiles.  The  tiles,  it  must  be  understood, 
were  covered  with  ornament.  Those  who  are 
familiar  with  the  artistic  qualities  of  Persian 
tiles  may  be  able  to  form  some  idea  of  what 
could  be  thus  produced.  I regret  to  say  that 
I saw  very  little  of  it.  The  part  of  Persia 
through  which  I passed  had  been  so  utterly 
devastated  by  the  Turcoman  raids,  scarce  a 
vestige  of  anything  ancient  remained.  At 
Meshed,  only,  I saw  a gateway,  built  with 
sun-dried  bricks  and  covered  with  ornamental 
glazed  tiles,  but  it  was  a very  poor  specimen 
of  art ; yet,  it  told  me  what  might  be  done  in 
this  style  if  the  work  could  be  put  into  the 
hands  of  real  artists.  Meshed  is  celebrated, 
and  is  a well-known  place  of  pilgrimage,  from 
its  having  the  tomb  of  the  Imam  Reza  in  it. 
The  shrine  is  said  to  be  decorated  with  some 
very  fine  tiles  ; but  the  whole  enclosure,  which 
is  in  the  centre  of  the  city,  can  only  be  entered 
by  the  faithful. 

The  interior  of  a mud  building  may  also  be 
decorated  with  glazed  tiles ; but  in  Persia 
gatch , or  gypsum,  is  plentiful,  and  where 
ornament  is  required  it  is  much  used.  In  an 
old  tomb,  at  Sarrakhs,  I saw  some  particularly 
good  ornament  in  this  material ; and  it  ap- 
peared to  me  to  be  all  hand  work.  I chanced 
to  come  upon  one  room  that  impressed  me 
with  the  capabilities  of  this  manner  of  decora- 
tion. It  was  at  a place  called  Mazinan,  on 
the  first  march  eastward  within  the  Khorassan 
frontier.  There  appeared  to  be  the  remains  of 
more  than  one  town  here ; I strolled  over  to 
that  which  was  nearest,  and  found  that  it  was 

* Peru,  or  the  Land  of  the  Incas,  p.  133. 

+ Ibid,  p.  154. ; also  at  p.  411. 
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all  formed  of  mud.  It  was  rougfi.  work 
scrambling  over  the  heaps,  but  at  last  I 
reached  a mass  that  had  probably  been  the 
arg,  or  citadel,  and  here  is  the  description  I 
jotted  down  at  the  time,  immediately  after 
the  visit: — “It  was  with  some  difficulty  that 
I was  able  to  climb  to  the  top,  as  the 
mound  had  been  used  as  a quarry — a mud 
quarry — of  the  building  material  of  the  region. 
The  mass  forming  the  mound  was  artificial, 
for  I found  bits  of  red  burnt  bricks  or  vessels 
embedded  in  it.  The  top  was  a curious  maze 
of  rooms,  courts,  stairs,  and  roofs,  much  of  it 
in  a tumble-down  condition,  and  it  was  rather 
difficult  to  find  a way  in  places.  From  the 
superior  finish  of  some  of  the  rooms,  I con- 
cluded that  a governor,  or  some  important 
man  had  lived  in  this  place  of  security,  but 
there  were  ruder  additions,  which  showed  that 
servants,  or  perhaps  a more  simple  kind  of 
people,  had  in  all  probability  used  some  part 
of  the  place  at  a later  time.  The  solid  mass 
of  mud  or  earth  was  about  twenty  feet  high, 
and  the  houses  were  above  that ; still  they 
were  not  all  on  the  same  level,  for  I went  up 
and  down  short  flights  of  steps.  The  whole 
was  of  mud  or  sun-dried  bricks.  Here  I 
found  at  least  one  illustration  of  what  can  be 
done  with  such  material  which,  from  the  high 
finish  it  presented,  was  rather  a surprise  to 
me.  It  was  the  best  room  in  the  place  ; the 
dimensions  were  small,  somewhere  about  fif- 
teen by  ten  feet.  The  lines  of  the  interior 
were  all  perfectly  straight,  and  at  right  angles 
to  each  other.  The  best  houses  in  London 
are  not  more  exact  or  more  finished  in  their 
details  than  what  I found  here.  The  mud 
must  have  been  carefully  put  on  at  first,  but 
the  high  finish  was  produced  by  gatch , or 
gypsum.  There  were  very  handsome  niches 
all  round  the  walls,  and  the  fireplace  had  been 
elaborate,  but  some  act  of  destruction  had 
taken  place,  and  the  fragments  lay  on  the 
floor  where  they  had  fallen.  The  ornament 
was  simple  ; there  were  some  slight  mouldings 
on  the  space  between  the  niches.  Lines  had 
been  drawn  into  the  gypsum,  and  an  orna- 
ment had  been  repeated  by  means  of  a stamp 
which  had  been  pressed  or  imprinted  when 
wet,  producing  a raised  pattern  ; the  impres- 
sion left  was  so  clean  and  perfect,  it  might 
have  been  gilt,  and  it  would  have  been  quite 
equal  to  the  work  we  have  at  home  on  picture - 
frames.  The  contrast  between  this  highly- 
finished  interior  with  what  was  outside  was 
very  striking.” 

It  was  from  what  I thus  chanced  to  see,  even 


in  this  desolated  region  of  Persia,  that  it  began 
to  dawn  upon  me  what  this  peculiar  manner  of 
construction  really  had  been.  It  was  the 
exclusive  building  material  of  that  part  of  the 
world.  The  simple  houses  of  the  villages  are 
formed  of  it ; the  defensive  walls  of  the  towns, 
and  which,  owing  to  the  Turkomans,  were  an 
absolute  necessity  to  every  village,  were  con- 
structed of  the  same.  The  houses  of  the  rich 
were  also  formed  with  it,  and  it  had  been 
developed  into  a highly  decorative  style  of 
architecture ; all  this  grew  upon  me,  and  I 
felt  that  this  peculiar  manner  of  building  had 
not  received  the  attention  of  writers  its  merits 
have  entitled  it  to.* 

One  would  not  expect  much  durability  from 
such  walls,  yet  I was  informed  that  there  are 
walls  of  sun-dried  brick  in  Ispahan  which  are 
over  300  or  400  years  old.  This  quality  of 
durability  will  no  doubt  depend  upon  the 
character  of  the  soil.  About  Tehran  the  earth 
is  sandy,  while  at  Ispahan  it  is  said  to  be 
more  adhesive.  In  the  northern  part  of  Persia, 
according  to  Mr.  A.  Finn,  of  the  Consular 
Service,  the  walls  of  the  old  city  of  Erig 
are  still  standing,  and  they  are  said  to 
have  existed  for  1,200  years.  There  still 
remains  at  Cacha,  in  Peru,  a wall  of  adobes , 
or  sun-dried  bricks — part  of  the  temple  of 
Viracocha,  which  was  in  a ruined  condition 
about  three  centuries  ago,  when  Garcilasco 
described  it,  and  this  wall  is  still  standing  to  a 
height  of  40  feet.f  There  are  the  remains  of 
very  old  w’alls  in  Egypt.  Maspero  describes 
one  at  Abydos,  called  “ Kom-es-Sultan,”  or 
“ the  Mound  of  the  King,”  an  old  fortification, 
where  part  of  the  crude  brick  wall  still  stands, 
“from  24  to  36  feet  high.”J  Maspero  does 
not  give  a precise  date,  but  from  what  he 
says,  I understand  that  he  places  the  origin  of 


* It  has  not  been  altogether  overlooked.  I learn  that  it 
has  been  dealt  with  in  more  than  one  work.  M.  J.  F.  Blondel’s 
Cours  <T Architecture  Civil,  Paris,  1777,  his  editor,  Patte, 
gives  a description  of  the  mode  of  constructing  buildings 
“ toute  on  terre  dite  pise.”  It  is  treated  upon  in  a work, 
published  in  Berlin,  written  by  H.  F.  Rodlich,  entitled  Frak— 
tische  und  historische  Darstellung  Erdbankunst.  There  is 
an  article  on  “Pise”  in  the  Dictionary  of  Architecture, 
Arch.  Publication  Soc.  Miss  Yule,  in  Murray’s  Handbook 
for  Greece , gives  some  very  valuable  references  to  it ; and  L 
would  refer  all  who  are  interested  in  the  subject  to  look  up 
the  Quarterly  Revievc,  vol.  Iviii.  1837,  for  an  article  “ On  Cot> 
Walls,”  by  Mr.  Richard  Ford,  the  father  of  Sir  Francis  Clare 
Ford,  our  Ambassador  at  Constantinople.  It  is  a very  learned 
article,  and,  at  the  same  time,  very  amusing.  I may  also 
refer  to  a paper,  read  by  myself  to  the  Royal  Institute  of 
British  Architects  in  1887,  on  “Mud  Architecture,”  and 
published  in  the  Transactions  of  the  Institute  for  that  year. 

T Squier’s  Peru,  p.  407. 

X Egyptian  Arclueology,  by  G.  Maspero,  p.  17. 
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this  fortification  as  far  back  as  the  earliest  of 
the  dynasties.  These  examples  are  sufficient, 
although  others  might  be  cited,  to  show  that 
mud  walls  need  not  be  mere  things  of  a day, 
and  that  they  have  in  the  past  endured  for 
centuries.  There  is  a Devonshire  saying 
regarding  the  “cob,”  or  mud  walls,  of  that 
locality,  “ A good  hat  and  a good  pair  of  shoes 
is  all  that  cob  wants.”  The  pair  of  shoes 
here  meant  is  a stone  foundation  such  as  I 
have  described  in  the  Persian  houses  ; that  is, 
to  protect  the  lower  part  of  the  wall ; and  the 
hat  is  a sufficient  amount  of  thatch,  or  cover- 
ing, to  the  top  of  the  wall  to  save  it  from 
the  influence  of  rain.  With  such  conditions, 
I believe  that  mud  walls  in  Devon,  even  in  our 
own  damp  climate,  have  stood  for  long  periods 
of  time. 

I come  now  to  one  very  interesting  part  of 
the  subject  connected  with  this  peculiar  style 
of  building,  and  that  is  to  point  out  a few 
architectural  forms  that  can  be  traced  back  to 
it.  The  history  of  no  architecture  can  be 
accepted  as  complete  till  every  form  in  it  has 
been  followed  through  the  past  to  its  first 
origin.  This  has  been  fairly  well  done  in 
Greek  architecture,  where  the  main  features 
of  it  have  been  traced  back  to  wooden  forms. 
Many  of  the  details  of  Egyptian  and  Indian 
architecture  have  also  been  shown  to  have  had 
a similar  derivation.  In  these  details  the 
wooden  character  has  been  so  distinctly  con- 
tinued in  the  lithic  reproductions,  that  the 
evidence  may  be  considered  as  complete  and 
reliable.  In  the  material  we  are  now  dealing 
with,  the  forms  are  not  so  well  defined,  and 
the  mutation  from  one  material  to  another 
having  taken  place  far  back  in  their  history, 
we  have  not  the  same  trustworthy  evidence  to 
present  regarding  it.  Yet,  in  some  points  it 
is  fairly  good,  and  in  others  we  have  every 
probability  to  support  them. 

The  sloping  jambs  of  doors  and  windows 
are  peculiar  to  many  old  styles  of  architec- 
ture, such  as  the  early  Greek  and  Etruscan. 
Theories  of  origin  for  this  have  been  often  sug- 
gested, but  we  have  no  difficulty  in  accounting 
for  them,  if  we  suppose  that  the  narrowness 
above  was  a form,  and  the  natural  result  of  the 
sloping  walls  of  mud.  The  wooden  parts  of 
the  first  Greek  temples  were  the  portico  and 
the  wooden  frame  to  support  the  roof ; the  walls 
of  the  cella  were,  in  all  probability,  of  crude 
brick.  The  late  explorations  at  Olympia  have 
led  to  an  idea — but  which  still  requires  further 
support — that  the  cella  of  the  Heraeum  at  that 
place  had  been  constructed  of  mud.  This  is  the 
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temple  of  which  Pausanias  states  * that  one  of 
its  original  wooden  columns  still  existed  in  his 
time,  which  is  an  evidence  in  itself  of  its  great 
antiquity. 

I have  already  explained  how  builders  in 
mud — and  which  is  well  exemplified  in  Persia 
— construct  their  walls  with  a broad  base,  to 
give  solidity  below,  and  with  a marked  batter 
upwards  to  reduce  the  weight  above.  It  has 
been  suggested — and,  I think,  with  every 
reason  in  its  favour — that  this  explains  the 
very  marked  slope  of  the  perpendicular  lines 
of  the  Egyptian  pylons.  All  the  authorities 
agree  in  stating  that  in  the  old  temples  the 
outer  wall  forming  the  temnos  of  temples  of 
Egypt  was  made  of  crude  brick,  and  as  the 
pylon  was  the  gate  through  this  wall  in  front 
of  the  temple,  the  great  probability  of  its 
being  constructed  of  the  same  material  is 
obvious. 

At  one  time,  the  Romans  were  credited  with 
having  invented  the  arch.  Later,  it  was  sup- 
posed that  they  only  derived  it  from  the 
Etruscans.  At  the  present  day,  no  one  would 
venture  on  locating  the  discovery  of  this  con- 
structive form  with  any  one  particular  people 
or  country.  It  is  now  known  to  be  so  old  in 
Egypt,  that  its  first  beginning  there  cannot  be 
determined.  Vaulted  and  domed  structures — 
such  being  principally  used  for  granaries  or 
storehouses — are  also  very  ancient.  The  same 
may  be  said  of  Mesopotamia.  Domed  build- 
ings are  represented  in  a sculpture  from 
Kouyundjik.  M.  Place’s  excavations  at 
Nineveh  show  that  the  palaces  there  were 
roofed  with  vaults  of  crude  brick,  covered  with 
stucco.  Long  ago,  Mr.  Fergusson  reasoned 
out  the  probability  of  this  from  the  plans  of 
these  buildings.  The  Chaldeans  constructed 
vaults  and  domes  two  or  three  thousand  years 
before  our  era ; and  M.  de  Sarzec’s  explora- 
tions at  Tello  has  raised  the  supposition  that 
the  Proto-Chaldeans  were  capable  of  accom- 
plishing the  same  kind  of  roofing  for  their 
houses. 

When  I had  seen  village  after  village  in 
Persia  with  vaulted  or  domed  roofs,  and 
learned  that  such  roofs  could  be  formed  with- 
out centres,  the  idea  immediately  suggested 
itself  that  these  methods  of  building  had 
existed  from  the  most  primitive  times  ; and 
this  supposition  finds  strong  support,  from  the 
results  of  recent  explorations  in  Egypt  and 
Mesopotamia,  which  have  just  been  referred 
to.  While  the  necessity  for  wooden  cenler- 


* rajisam'as , 13.  v.  c.  xvi. 
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ings  for  building  vaults  and  domes  was  be- 
lieved in,  we  never  could  have  credited  an 
early  state  of  civilisation  with  this  invention. 
Let  this  assumption  regarding  centres  be 
removed,  and  the  whole  problem  is  changed. 
The  earlier  workers  in  mud  or  clay  could  not 
have  been  long  in  discovering  how  to  spread 
their  material  over  the  space  enclosed  by  four 
walls.  They  would,  no  doubt,  have  begun  at 
first  with  small  spaces,  and  a very  little  experi- 
ence would  soon  have  enabled  them  to  deal  with 
greater.  If  any  one  considers  the  matter,  I 
think  he  must  arrive  at  the  conclusion  that 
mud  must  have  been  first  used  for  a long 
period  of  time  before  burnt-brick  came  into 
existence  ; and  now  that  we  know  how 
easy  it  is  to  produce  a roof  with  the 
mud,  there  is  no  great  improbability  in  the 
assumption  that  the  vault  or  dome,  as 
well  as  the  arch,  all  date  back  to  a period 
when  that  material  alone  was  in  use.  This 
also  means  that  it  was  in  a region  where  wood 
was  scarce ; for  the  existence  of  wood  must 
have  had  in  itself  the  tendency  to  prevent  the 
invention  of  the  vaulted  roof.  I do  not  sup- 
pose that  the  vault  was  invented  in  one  region 
and  was  afterwards  carried  to  another  ; my 
idea  is,  that  wherever  the  conditions  that  I 
have  described  existed,  such  a mode  of  pro- 
ducing a roof  would  be  arrived  at.  Whatever 
may  have  been  the  case,  it  occurred  so  far 
back  in  the  history  of  our  race  that  I fear  the 
exact  date  is  likely  to  remain  as  one  we  can  only 
speculate  upon.  My  own  conclusions,  which 
can  pretend  to  nothing  more  than  that  of  in- 
ferring what  may  have  been  probable,  is  at 
least  based  on  our  latest  knowledge.  Further 
explorations  may  give  us  more  light  and  more 
certain  data  to  reason  upon. 

Let  me  here  direct  attention  to  a very  im- 
portant development — in  fact,  to  what  might 
be  called  a complete  change  in  architecture, 
which  can  be  traced  back  to  this  origin  of  the 
arch,  the  vault,  and  the  dome,  which  have 
been  followed  back  to  their  first  origin  ; the 
origin,  I frankly  admit,  is  theoretical,  but  it 
is  a theory  with  much  in  its  favour.  Greek 
architecture  was  what  is  technically  called 
“ trabeate,”  that  is,  with  columns  supporting 
a lintel  or  architrave.  This  style  originated 
from  wood,  and  was,  by  means  of  the  con- 
quests of  Greece  and  Rome,  largely  diffused 
over  the  old  world.  The  change  which  oc- 
curred was  that  of  the  pier  supplanting 
the  column,  of  the  arch  doing  duty  for  the 
lintel ; the  vaulted  roof  and  dome  at  the 
same  time  taking  the  place  of  the  straight 


lined  roof  and  pediment.  This  important 
change  in  architecture,  was,  in  fact,  nothing 
less  than  the  forms  of  mud  origin  supplanting 
those  forms  that  had  been  derived  from  wood. 
The  style  to  which  this  mutation  is  attributed 
is  that  known  as  the  Sassanian,  which  belongs 
to  the  period  when  the  dynasty  of  that  name 
ruled  in  Mesopotamia.  There  are  very  few 
remains  of  this  architecture  left,*  but  in  these 
few  we  find  the  arch,  the  vault,  and  the  dome, 
combined  into  a full-grown  architectural  style. 
The  rise  of  Byzantine  architecture  may  have 
been  independent,  but  it  was  nearly  contempo- 
raneous with  the  other,  and  was  probably  influ- 
enced by  it.  When  the  Mohammedans  de- 
stroyed the  Sassanian  power,  they  seem  to  have 
adopted  the  architecture,  for  the  arch  and  the 
dome  became  the  principal  features  of  the 
Saracenic  style,  which  they  carried  westward 
to  the  shores  of  the  Atlantic,  and  into  Spain. 

Not  only  did  this  style  influence  the  archi- 
tecture westward,  but  I am  now  in  a position 
which  enables  me  to  trace  it  eastwards  as 
well.  Major  Talbot,  R.E.,  one  of  the  officers 
on  the  Survey  Department,  with  the  Afghan 
Boundary  Commission,  chanced  to  visit  a 
place  called  Haibak,  which  is  on  the  main 
road  from  Kabul  to  Central  Asia ; it  is  to  the 
eastward,  and  not  very  far  distant  from  the 
site  of  the  ancient  city  of  Balkh.  There  are 
numerous  caves  in  the  locality,  and  as  they 
are  near  to  Bamian  with  its  city  of  caverns, 
their  Buddhist  character  may  be  assumed. 
Major  Talbot  luckily  made  very  careful  plans 
and  sections  of  one  group,  known  as  the 
“Stables  of  Rustem.”  These  he  sent  home 
to  me,  and  on  inspecting  them  I found  that 
some  of  these  caves  had  domes  excavated  in 
the  rock,  and  that  they  were  imitations  of 
constructed  domes.  But  more  than  this,  I 
saw  that  the  domes  were  the  same  in  form  as 
the  few  still  remaining  to  represent  what 
Sassanian  architecture  had  been.  One  of  the 
details  which  fully  determines  this,  is  the 
pendentive,  by  which  the  square  form  of  the 
plan  is  converted  into  the  round  as  the  base  of 
the  dome.  These  are  exactly  the  same  in 
the  Haibak  caves  as  in  the  Sassanian  domes. 
Major  Talbot,  by  good  luck,  sent  me  a sketch 
of  a pendentive  in  one  of  the  Bamian  caves, 
and  it  is  similar  to  the  others,  showing  that 
the  Haibak  examples  were  not  exceptional. 
As  these  domes  were  exact  copies  of  structural 
ones,  they  prove  most  distinctly  that  the 
Sassanian  style  was  not  limited  to  Mesopo- 

* Among  the  few  may  be  mentioned  the  Takht-i-Khosru  at 
Cresiphon,  and  the  palaces  at  Feruzabad  and  Sarvistan. 
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tarr.ia,  but  must  have  extended  eastward  all 
through  Persia  and  Khorassan  to  Central 
Asia.  This  discovery  necessarily  gives  a new 
value  to  the  Sassanian  mode  of  construction, 
which  has  been  known  up  to  the  present  from 
about  only  half  a dozen  ruined  monuments 
that  have  been  left  to  us.  A question  is  opened 
up  by  this  new  aspect  of  the  case  : that  is,  did 
this  style  first  originate  on  the  banks  of  the 
Euphrates  or  in  Central  Asia,  both  of  them 
mud-building  regions  ? This  cannot  be  an- 
swered at  present.  The  great  probability  is 
that  it  might  have  been  contemporaneous 
along  the  whole  region.  Now  that  we  know 
the  Sassanian  style  existed  so  far  east,  it 
becomes  evident  that  it  was  the  architecture 
carried  at  a later  date  by  the  Mohammedans 
to  Afghanistan  and  also  into  India,  where  it 
became  the  parent  of  the  Mohammedan  style 
in  that  country,  and  produced  those  beautiful 
musjids  and  tombs  at  Delhi  and  Agra,  which 
command  the  admiration  of  all  that  are  lucky 
enough  to  behold  them. 

I have  described  the  foundations  of  a mud 
wall,  such  as  they  are  in  Persia,  formed  of 
burnt  bricks  or  stones  and  lime  ; and  also  in 
Devonshire,  where  they  are  known  as  a “ good 
pair  of  shoes,”  because  they  protect  the  feet, 
or  lower  part  of  the  wall.  In  the  remains  of 
the  temple  of  Viracochain  Peru  the  mud  walls 
there  have  a stone  base  eight  feet  in  height. 
With  these  examples  before  us,  and  under- 
standing the  necessary  purposes  they  served, 
we  may  assume  that  such  protective  substruc- 
tures were  generally  employed  wherever  this 
particular  manner  of  building  was  in  use.  It 
is  highly  probable  that  in  this  rude  construc- 
tive detail  we  have  the  first  origin  of  that  part 
of  the  architecture  in  the  palaces  of  Assyria 
to  which  the  great  winged  bulls  in  the  British 
Museum  belonged.  It  seems  now  to  be  accepted 
that  these  palaces  were  constructed  of  crude 
brick,  or  at  least  this  material  was  the  prin- 
cipal one  employed ; baked  or  perhaps  glazed 
brick  may  have  been  used  in  the  exterior  of 
the  walls,  but  the  interior  was  of  sun-dried 
brick,  and  covered  with  stucco.  This  latter 
part  is  exactly  what  I saw  in  Persia,  and  have 
already  described  in  this  paper.  Along  the 
base  of  these  walls  slabs  of  marble  were 
placed,  varying  from  three  to  about  eight  feet 
in  height.  These  were  generally  sculptured, 
and  the  great  bulls  were  represented  on  the 
portions  of  the  slabs  on  each  side  of  the 
doors.  The  development  of  this  highly  orna- 
mental dado  in  the  palace,  from  the  base 
of  the  mud  wall,  is  not  a difficult  problem  to 


solve.  The  foundations  I saw  in  the  villages 
were  formed  of  stones,  half-bricks,  or  rubbish 
of  any  kind.  In  the  better  class  of  houses  a 
more  regular  construction  would  be  followed  ; 
and  in  palaces  the  covering  of  this  with  marble 
is  what  might  be  expected.  I accompanied  a 
visit  of  ceremony  to  the  palace  of  one  of  the 
Shah's  sons  in  Tehran,  and  I noticed  that,  in 
the  room  where  we  were  received,  slabs  of 
alabaster,  about  three  feet  in  height,  went  all 
round  the  base  of  the  walls.  These  alabaster 
slabs  in  Persia  are  the  counter-part  of  the 
marbles  in  the  palaces  of  Assyria.  In  both 
cases  they  served  the  same  purpose — they  pro- 
tected the  lower  part  of  the  walls. 

It  is  not  so  long  ago,  in  this  country,  that 
the  dado  commanded  a large  amount  of  what, 
at  the  time,  was  known  as  aesthetic  devotion. 
From  the  interest  then  produced,  I feel  justi- 
fied in  pointing  out  that  here  I have  given  the 
origin  of  at  least  one  dado,  and  that  a very 
important  one,  as  the  sculptures  in  the  British 
Museum  make  evident. 

I am  inclined  to  suppose  that  the  old 
masonry  which  we  recognise  under  the 
word  “cyclopean,”  which  is  known  to  all 
who  have  any  familiarity  with  the  archae- 
ology of  Greece,  had  its  first  origin  as 
the  base  of  mud  walls.  No  direct  evidence 
exists  on  which  to  ground  this  supposi- 
tion, and  I only  present  it  here  as  a mere 
guess.  We  do  know  that  Greek  towns  wTere, 
at  an  early  period,  defended  by  mud  walls. 
In  B.c.  385,  Agesipolis,  King  of  the  Spartans, 
managed  to  take  the  city  of  Mantinea,  by 
damming  up  the  river  till  its  waters  reached 
the  base  of  the  mud  walls,  which  fell  down 
as  soon  as  their  lower  part  was  softened. 
Pausanias,  writing  of  this  siege,  declares  that 
such  walls  were,  in  one  respect,  better  than 
stone: — “Though  a wall  of  this  kind,”  he 
says,  “stands  the  shock  of  warlike  engines, 
and  is  a better  defence  than  a wall  of  stone 
[for  stones  are  broken  in  pieces,  and  leap 
from  their  places,  through  the  force  of  these 
engines],  yet  it  is  dissolved  by  water  no  less 
than  wax,  by  the  sun.”*  As  an  evidence  that 
mud  walls  of  cities  in  ancient  Greece  were  not 
exceptional,  Pausanius  may  again  be  quoted. 
He  says  that,  regarding  the  method  by  which 
Mantinea  fell,  that  “ Agesipolis  was  not  the 
inventor  of  this  stratagem  ; but  it  was 
employed  prior  to  him  by  Cimon,  the  son  of 
Miltiades,  when  he  besieged  Eion,  near  the 
river  Strymon.”+  These  references  show,  not 


F ansanias  b.  viii.  c.  xviii. 


t Ibid. 


708 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[June  3,  1802. 


only  that  mud  walls  were  common,  but  that, 
for  security,  a “good  pair  of  shoes  ” was  an 
absolute  necessity  in  that  early  period,  when 
Cyclopean  masonry  was  practised.  This  sug- 
gestion first  occurred  to  me  from  Squier’s 


description  of  the  Temple  of  Viracocha,  where 
the  old  wall  of  adobes  stands  on  a base  of 
Cyclopean  masonry  8 feet  high  and  5^  feet 
thick.  An  illustration  is  given,  which  shows 
the  exact  character  of  the  masonry. 


Fig.  4. 


Persian  Mud  Village. 


Fig.  5. 


The  Mud  Walls  of  Nishapur,  Khorassan. 


It  was  a source  of  some  surprise  to  me  to 
find  that  the  Persian  villages  were,  as  a rule, 
exactly  similar  to  those  I had  seen  in  the 
Khyber  Pass  and  other  parts  of  Afghanistan. 
They  are  square,  formed  with  four  high  crene- 
lated walls,  and  a round  tower  at  each  corner. 


The  gateway  is  in  the  centre  of  one  of  the 
walls,  and  the  mud  houses  are  huddled 
together  inside,  one  might  say,  “anyhow.” 
Larger  villages  may  have  six  or  eight  towers  ; 
small  towns  or  large  ones  have  more  wall,  and 
a larger  number  of  towers.  One  of  the  first 
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things  that  drew  my  attention  to  mud  as  a 
building  material  in  Persia  was,  when  in  pass- 
ing a small  town  one  morning  on  the  march, 
I saw  some  men  either  building  or  repairing 
the  walls  and  towers  of  the  place.  It  then 
struck  me  that  these  defensive  walls  were, 
with  only  some  trifling  details  of  difference, 
almost  identical  with  the  walls  we  are  so 
familiar  with  on  the  Assyrian  sculptures. 
There  is  the  same  repetition  of  crenelated 
wall  and  tower,  and  constructed  of  the  same 
material.  I said  to  myself  “ these  men,  in 
the  present  day,  are  building  an  old  Assyrian 
wall  of  fortification.”  Such  defences  must 
have  begun  at  a very  early  date  in  Mesopotamia, 
long  before  the  sculptures  were  produced  from 
which  we  know  what  they  were  in  appearance, 
and  their  construction  has  never  ceased  from 
that  to  our  own  time.  This  presents  a very 
striking  illustration  of  the  continuity  of  type  ; 
and  I confess  that  the  discovery  produced  at 
the  moment  a very  strong  impression  upon  my 
own  mind. 

About  one  hundred  miles  east  of  Tehran  there 
is  a curious  village  called  Lasgird*  (Fig.  6). 
It  is  supposed  to  be  very  old,  and  its  circular 
plan  is  said  to  have  been  first  drawn  on  the 
ground  by  Las,  the  son  of  Noah.  Not  having 
heard  of  this  personage  before,  I have  been  look- 
ing out  for  some  reference  to  this  member  of 
Noah’s  family,  but  up  to  the  present  without 
success.  The  statement  has  already  been 
made  that  the  villages  in  Persia  are  square  ; 
such  is  the  rule,  and  it  will  explain  so  far  how 
a round  one  in  their  midst  appears  as  some- 
thing strange  and  remarkable.  Imagine  a 
huge  rough  cylinder  of  mud  standing  up,  per- 
haps 30  feet  or  more  in  height,  and  covering 
a space  about  the  size  of  that  enclosed  by  the 
railings  of  Liecester-square.  (These  are  only 
eye  guesses  as  to  dimensions).  This  great 
circular  wall  is  so  massive,  that  the  houses  of 
the  people  are  constructed  on  the  top  of  it,  and 
form  in  a rather  irregular  manner  two  storeys. 
There  are  rude  balconies,  or  I ought  to  say 
narrow  ledges,  on  the  outside  which  form 
communications.  These  are  made  of  un- 
trimmed branches  of  trees  interlaced  with 
twigs,  on  which  mud  is  laid,  but  without  a 
protective  railing  of  any  kind.  Goats  which  I 
saw  on  these  frail  and  dilapidated  ledges 
were  safe  enough  ; but  children,  that  I also 
noticed  at  play  on  them,  seemed  doomed 

* Gird  in  this  word  is  said  to  have  the  same  signification 
as  “ girdle  ” in  English— which  maybe  rendered  as  “ circle.” 
[This  block  has  been  kindly  lent  by  the  Editor  of  the 
Illustrated  London  IS! ews.~\ 


sooner  or  later  to  certain  destruction.  The 
interior  space  formed  by  the  circular  wall  is 
filled  with  store  rooms  and  places  where  the 
cattle  can  be  safely  housed  in  case  of  an 
attack  from  the  Turkomans.  The  only 
entrance  into  this  strange  structure  is  by  a 
small  opening  about  4 feet  by  3,  which  can  be 
closed  by  a stone  door  turning  on  pivots. 
The  smallness  of  this  doorway  was  intended 
to  prevent  raiding  enemies  from  entering 
during  the  chances  of  a rush,  for  it  would  be 
necessary  to  keep  it  open  to  the  last  moment 
to  admit  those  of  the  villagers  who  were  run- 
ning home  for  protection.  I noticed  small 
stone  doors  in  many  places,  and  the  purpose 
they  served  was  that  they  could  not  be 
destroyed  by  fire  ;*  the  raiders  had  no  time  for 
regular  siege  operations.  They  made  a rush 
upon  a village,  and  caught  all,  man  or  beast, 
that  were  unlucky  enough  to  fail  in  reaching 
the  shelter  of  their  mud  walls. 

I have  dealt  with  this  building  material  in 
the  past ; regarding  its  future  I can  say  but 
little.  In  England  here  it  was  largely  in  use, 
so  was  wood,  and  that  which  is  well  expressed 
by  the  words  “ wattle  and  dab,”  which  might 
be  described  as  a combination  of  wood  and 
mud.  All  these,  as  our  material  conditions 
have  improved,  have  been  slowly  supplanted 
by  the  burnt  brick  or  stone.  “Cob”  is  still 
in  use,  to  a limited  extent  only,  in  north 
Devon.  It  may  be  assumed  that  it  is  not 
suited  for  our  damp  climate.  In  dry  climates, 
such  as  Persia  and  Egypt,  it  is  likely  to  con- 
tinue, for  the  simple  reasons  that  it  is  a cheap 
material,  and  that  a comfortable  dwelling  can 
be  made  from  it.  It  might  be  utilised  by 
some  of  our  emigrants.  Australia  is  reputed 
to  be  a dry  country,  and  it  might  be  employed 
by  first  settlers,  particularly  where  wood  is 
scarce.  An  emigrant,  if  he  had  a few  hints 
and  suggestions  to  start  with,  could  easily 
construct  a house  for  himself,  and  it  would 
have  one  great  advantage  over  a wooden 
house — it  could  not  be  burnt  down.  I have 
already  mentioned  in  this  paper  how  an  officer 
at  Jellalabad  made  a very  comfortable  hut 
for  himself.  What  he  did  there  an  emigrant 
might  easily  do  in  Australia.  The  non-inflam- 
mable character  of  mud  ought  to  be  a strong 
recommendation  to  it  in  many  parts  of  the 

* The  stone  doors  which  are  found  so  plentiful  in  the 
Hauran  are  formed  after  a wooden  model,  implying  that 
wood  had  been  the  material  at  one  time.  The  purpose  of  the 
stone  doors  in  Persia  makes  it  probable  that  a change  at  one 
period  had  taken  place  in  the  Hauran  : unsettled  times  had 
come,  and  the  doors  had  to  be  changed  from  wood  to  stone, 
to  prevent  burning,  and  thus  give  safety  from  sudden  attacks. 
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country.  1 might  mention  a country  like 
California  as  one  where  this  material  might 
be  valuable.  California  has  a dry  climate. 
When  I was  in  San  Francisco,  in  1873,  that 
town  was  almost  wholly  constructed  of  wood. 


Stone  was  feared  owing  to  the  chances  of 
earthquakes.  While  there,  I visited  the 
Church  of  St.  Francis,  built  of  adobes  a 
century  before,  and  it  had  stood  firm  and 
secure  all  that  time.  It  occurs  to  me — bat  I 


Stone  Door,  Lasgird. 


have  no  right  to  speak  as  an  expert— that  a 
house  built  of  thick  mud  walls  and  wooden 
joists  and  rafters,  would  be  tolerably  safe 
during  an  earthquake,  unless  it  was  a very 
severe  shock ; such  a house  would  also  be 
safer  than  a wooden  one  from  fire,  which  has 


always  been  a great  danger  in  San  Francisco. 
I have  only  referred  to  California  as  an  ex- 
ample ; what  has  been  said  of  it  will  apply  to 
many  other  parts  of  the  world,  where  it  is 
possible  this  building  material  might  be  used 
with  advantage  even  in  our  own  day. 
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DISCUSSION. 

Mr.  H.  Stannus  said  when  the  subject  appeared 
on  the  paper,  many  might  not  exactly  see  the  connec- 
tion between  mud  architecture  and  applied  art,  but, 
after  listening  to  the  paper,  they  would  be  of  opinion 
that  mud,  as  used  in  the  dwelling  of  man,  was 
applied  art.  All  arts  had  arisen  from  the  three 
necessities  of  man,  viz.,  food,  clothing,  and  shelter  ; 
and  mud  architecture  had  been  exceedingly  useful 
to  the  shelter  of  man,  protecting  him  from  heat  of 
the  sun,  from  cold,  and  from  fire,  though,  he  was 
afraid,  not  from  damp.  During  the  reading  of  the 
-early  part  of  the  paper  he  had  been  reminded  of  the 
■early  Assyrian  times;  and  bearing  in  mind  how 
Assyria,  in  the  upper  part,  and  Babylonia,  in  the 
lower  part,  of  Mesopotamia,  were  both  watered  by 
the  two  rivers,  and  by  their  innumerable  affluents, 
which  flowed  down  from  the  mountain  of  Armenia, 
it  would  be  easily  understood  that  mud  must  be  the 
material  used  for  building.  Builders  who  had  not 
convenience  for  transportation  must  use  the  local 
material.  Obviously  Mesopotamia,  being  an  alluvial 
plain,  consisting  of  the  mud  brought  down  by  the 
rivers,  would  supply  this.  The  books  on  Assyrian 
art  show  how  the  commencement  of  the  king’s 
palace,  or  the  village  which  contained  the  group  of 
palaces,  was  the  heaping-up  of  a platform  from 
2.0  to  40  feet  above  the  plain.  This  platform  had 
great  value  for  several  reasons ; in  the  first  place  it 
protected  the  people  from  flood;  in  the  next  place 
it  protected  them  from  the  mists  which  settled  down 
in  alluvial  valleys ; and  it  was  moreover  a protection 
against  enemies.  Very  early  in  the  history  of  the 
human  race  the  tower  of  Babel  was  built  for  some 
of  these  reasons.  The  people  of  that  country  were 
great  star-gazers,  and  obviously  any  platform  which 
lifted  them  above  the  mists  into  the  clearer  atmo- 
sphere, would  be  of  great  advantage.  We  had  been 
much  interested  in  the  statement  as  to  the  origin 
of  the  door-jambs.  Mr.  Simpson  had  not  quoted, 
though  he  must  have  known,  the  instances  of  build- 
ings with  architectural  pretensions  in  Persia  in  which 
columns  and  door-jambs  still  remained,  but  without 
any  wall  remaining  between  the  jamb  and  the  column  ; 
the  probability  being  that  the  door-jambs  were  placed 
there  to  get  the  true  sharp  angle,  the  intervening 
space  being  filled  with  mud.  A wall  has  two  duties 
to  perform  : to  support  and  to  enclose.  The  portion 
which  was  a door-jamb,  or  buttress,  or  pilaster, 
supported  the  beam ; and  that  portion  which  was 
the  plain  wall,  served  the  part  of  a curtain,  and 
merely  enclosed.  It  was  therefore  exceedingly 
likely  that  the  door-jambs  were  first  built,  and 
then  the  curtain  of  mud  was  placed  between  to 
serve  the  enclosing  function  of  the  wall.  With 
regard  to  the  statement  that  it  was  necessary 
for  mud  to  have  a “ good  pair  of  shoes,”  it  seemed 
to  him  that  the  same  thought  must  have  occurred 
to  the  Assyrians  who  used  slabs  to  protect  the  walls. 
There  was  no  doubt  that  the  “ dado  ” had  its  origin 


in  the  earlier  Assyrian  prototypes.  As  to  the  sug- 
gestion that  mud  might  be  utilised  for  building  pur- 
poses in  Australia,  he  might  observe  that  it  was  a 
necessity  that  the  soil  should  be  clayey,  otherwise  it 
would  not  hold  together.  If  the  soil  were  sandy, 
he  supposed  the  reader  of  the  paper  would  qualify 
the  suggestion  to  that  extent. 

Mr.  T.  Christy  said  that,  having  lived  in  China  for 
some  time,  he  had  been  much  struck  with  the  fact  that 
in  the  construction  of  large  Chinese  houses  a tier  of 
stonework  was  invariably  used.  In  many  of  the  large 
temples  they  would  not  even  go  to  the  trouble  of 
building  entirely  with  mud,  but  they  got  a curved  tile 
made  from  mud,  burnt  or  baked — if  they  could 
afford  straw  they  burnt  them  a little  more — and  the 
space  between  the  tiles  was  filled  with  mud.  This 
mud  was  obtained  from  the  sluggish  rivers,  and  con- 
sisted of  a sort  of  ooze  from  the  banks,  which  was 
plastered  into  the  walls,  as  they  found  the  vegetable 
matter  was  so  much  more  advantageous  than  the 
ordinary  clay  which  was  found  in  the  fields.  Slabs 
were  placed  in  front  of  the  houses,  like  a dado,  to 
protect  the  walls  from  injury.  The  Chinese  always 
took  care  that  the  houses  faced  in  the  “ proper  direc- 
tion,” and  the  eaves  were  used  for  storing  dried 
poultry  under  for  winter  consumption.  No  doubt 
Mr.  Simpson  would  remember  that  when  he  visited 
Siam  he  found  very  much  the  same  system  of 
architecture  had  been  employed  in  the  construction 
of  the  temples.  He  thought  the  paper  had  cleared 
up  an  important  missing  link  in  connection  with 
architecture. 

Mr.  Martin  Wood  did  not  know  whether  he 
ought  to  find  fault  with  the  title  of  the  paper,  seeing 
that  the  first  part  of  it  related  more  to  bricks  than 
to  mud.  He  should  be  glad  to  know  whether  Mr. 
Simpson  was  clear  upon  the  point  that  the  use  of 
mud  in  Mesopotamia  was  due  to  the  want  of  timber  ; 
for  he  had  always  been  accustomed  to  suppose  that 
those  regions,  now  so  arid  and  bare,  were  at  one 
time  tolerably  well  wooded.  He  should  also  be  glad 
to  know  whether  Mr.  Simpson  could  give  any  ex- 
planation as  to  the  difference  between  a fire-burnt 
brick  and  a sun-burnt  brick,  and  the  degree  of  pro- 
tection they  afforded  from  the  sun.  He  knew  that 
when  the  palatial  barracks  at  Allahabad  were  found 
uninhabitable  because  of  the  heat,  a Commission 
was  appointed  to  inquire  into  this  subject ; and 
Lord  Napier,  who  was  upon  the  Commission, 
insisted  on  some  of  the  arches  being  filled  up  with 
sun-dried  bricks.  The  paper  had  developed  a more 
practical  side  than  he  anticipated,  for  it  not  only 
dealt  with  the  past,  but  also  the  future.  He  thought 
if  a large  part  of  the  soil  of  Australia  were  sandy, 
the  suggestion  thrown  out  in  the  paper  could  not  be 
adopted.  But  his  own  impression  was  that  there  was 
a large  amount  of  alluvial  soil  in  Australia.  The 
suggestion  as  to  countries  where  earthquakes  were 
prevalent  was,  to  his  mind,  an  exceedingly  good 
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one.  As  to  mud  supplanting  wooden-built  houses 
in  California,  he  thought  this  point  was  one  which 
ought  to  be  strongly  urged  by  way  of  checking  the 
destruction  of  timber  on  the  Pacific  slope. 

Mr.  Scott  Morton  said,  like  his  friend  Mr. 
Stannus,  he  was  a member  of  a guild  in  which  ap- 
plied art  was  a very  important  subject,  and  he  did  not 
see  how  a paper  on  mud  could  assist  them  much  on 
matters  appertaining  to  building.  Such  methods  of 
building  in  this  country  must  be  of  very  limited  ap- 
plication, owing  to  the  small  amount  of  sunshine. 
In  Eastern  climes  the  sun  was  a very  important  factor 
in  hardening  the  mud.  One  great  drawback  to  the 
use  of  mud  in  this  country  was  frost,  for  mud,  if 
exposed  for  a short  time  to  frost,  became  useless 
for  walls.  He  thought  it  would  be  extremely  interest- 
ing to  shut  Mr.  Simpson  in  a room  and  get  him 
to  use  his  wonderfully  facile  pencil  and  colour 
brush,  so  as  to  give  them  an  insight  into  what  he  had 
seen  during  his  travels,  in  those  combinations  of  mud 
and  tiles  to  which  he  referred.  If  he  was  in  posses- 
sion of  any  drawings,  he  hoped  that  on  a future 
occasion  he  would  give  those  interested  in  this  sub- 
ject an  opportunity  of  looking  at  them.  No  doubt 
Mr.  Simpson  could  show  them  the  application  of 
stamping  the  mud,  which  subject  was  a very  wide 
one,  the  range  being  practically  unlimited.  The 
subject  of  foundations,  too,  which  had  been  referred 
to,  was  certainly  a very  interesting  one.  While 
speaking  of  Mesopotamia,  a Scriptural  reference 
passed  through  his  mind,  which  was  to  be  found 
in  the  book  of  Ezekiel,  of  people  who  built 
temporary  mud  dwellings,  and  a reference  to 
floods  coming  and  hailstorms.  When  they  con- 
sidered that  many  of  those  great  plains  in  the  rainy 
season  were  flooded,  they  could  understand  the  value 
of  foundations  for  erecting  mud  buildings  upon.  In 
Africa  the  natives  raised  their  dwellings  on  posts,  in 
order  to  avoid  danger  from  the  flooding,  as  well  as  to 
get  free  of  vermin.  A great  deal  had  been  said  as  to 
the  construction  of  arches  and  domes  without  center- 
ing, and  about  the  skill  of  the  people  in  constructing 
these,  and  this  certainly  opened  up  a very  interesting 
subject  of  inquiry.  In  constructing  a dome,  the  first 
course  was  laid  simultaneously;  and  started  on  the 
principle  of  an  arch  upwards  and  inwards.  This  course 
would  support  itself,  and  if  a little  notch  were  made  in 
the  next  course,  it  would  rest  on  the  first,  and  so  the 
dome  could  be  constructed  without  centering. 

Mr.  H.  Longden  said  it  was  very  charm- 
ing to  hear  that  mud  buildings  were  decorated 
with  a product  of  mud,  viz.,  tiles  which  were 
merely  burnt  earth.  This  seemed  a special  ex- 
ample of  the  fitness  in  things.  To  his  mind,  Per- 
sian tiles  were  the  most  beautiful  that  were  ever 
made.  If  anyone  wished  to  get  the  finest  colour- 
ing in  tiles,  they  must  look  to  Persia  as  the  origin  of 
their  colouring,  and  most  probably  for  design  also. 
He  thought  the  paper  a most  interesting  one,  as  it 
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had  opened  up  many  side  views  which  he  had  not 
expected. 

Miss  Webster  said  it  might  interest  the  meeting  to 
hear  that  within  her  recollection  two  cottages  had  been 
built  by  settlers,  on  the  borders  of  the  New  Forest, 
entirely  of  mud.  Reading  Abbey  was  also  built  of 
a greyish  kind  of  earth  intermixed  with  small  pebbles. 

The  Chairman  thought  the  use  of  mud,  as  a 
building  material,  was  properly  connected  with  the 
Applied  Art  Section.  Having  had  considerable  ex- 
perience in  mud  buildings,  and  seen  mud  building 
by  others,  he  knew  the  great  importance  of  the 
material  under  certain  circumstances,  and  he  thought 
Mr.  Simpson  had  rightly  drawn  attention  to  this,  that 
primitive  building  diflfersin  different  places,  according 
to  the  material  available.  Mud,  as  we  understand  it, 
is  readily  applicable  to  the  little  round  cell,  cottage, 
hut,  or  whatever  we  may  call  it.  Built  in  a 
beehive  shape,  it  was  similar  in  point  of  con- 
struction to  the  houses  built  by  the  Esquimaux  with 
snow.  So  in  primitive  countries,  where  timber  was 
very  scarce,  or  not  to  be  had  at  all,  mud  was  a natural 
and  convenient  kind  of  material  to  use.  Mr.  Simp- 
son had  noticed  the  construction  of  mud  domes  with- 
out centering.  A dome,  being  built  in  horizontal 
courses,  does  not  need  the  support  that  an  arch  re- 
quires. Writers  on  dome  construction  generally 
noticed  that  it  does  not  need  centering.  The 
expression,  quoted  by  Mr.  Simpson,  from  Messrs. 
Perrot  and  Chipiez,  describing  a vault  “launched 
into  mid  air,”  is  a little  inaccurate.  The  kind  of 
earthen  wall  mentioned  by  Mr.  Simpson,  and  com- 
monly called  pise,  made  by  ramming  powdered  clay 
between  boarded  sides,  differs  from  mud  work,  in 
being  made  of  dry  earth.  The  sloping  jambs  of 
doors  and  windows  gave  a great  appearance  of 
strength  to  the  building.  Mr.  Simpson  was  no  doubt 
familiar  with  this  construction,  both  in  Egypt,  and  in 
old  buildings  of  the  Patan  period  at  Delhi.  A 
quotation  was  made  in  the  paper  from  an  ancient 
writer  as  to  the  superiority  of  mud  over  masonry  in 
defensive  fortresses,  and  the  same  advantage  is 
gained  by  the  use  of  earthwork  in  modern  fortifica- 
tion, in  which  stone  walls  are  not  exposed  but  con- 
cealed by  earthworks.  In  India,  mud  forts  had  been 
well  known  for  many  generations,  and  are  very  strong. 
The  villagers  in  North  India,  when  building  a wall, 
did  not  always  make  the  mud  into  bricks,  but  used 
large  lumps,  and  laid  them  one  on  top  of  the  other. 

The  vote  of  thanks  having  been  put  by  the  Chair- 
man, was  carried  unanimously. 

Mr.  Simpson  said,  with  regard  to  the  remarks  of 
Mr.  Stannus,  he  might  say,  there  was  stone  in 
Mesopotamia,  but  wood  had  to  come  from  a very 
long  distance.  Strabo  is  the  authority  for  the 
scarcity  of  wood  in  that  country,  which,  no  doubt, 
obliged  the  natives  to  build  barrelled  roofs,  as 
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he  had  already  stated.  Mr.  Christy’s  remarks  as 
to  the  mode  in  which  the  Chinese  built  their  houses 
was  interesting  to  him,  because,  when  he  was  in 
China,  he  did  not  chance  to  see  any  mud  buildings, 
and,  on  that  account,  he  could  add  nothing  to 
what  Mr.  Christy  had  said  about  the  Chinese.  He 
regretted  to  say  that  he  was  unable  to  answer  the 
question  put  by  Mr.  Martin  Wood,  as  to  the 
difference  between  the  two  kinds  of  bricks  as  a pro- 
tection against  the  sun.  Sun-dried  bricks  were  not 
generally  stamped,  and  the  only  place  he  had  seen 
stamped  bricks  was  in  Bengal ; but  there  were,  of 
course,  fire-burnt  bricks. 


Miscellaneous. 

♦ 

THE  WOOL  INDUSTRY  OF  THE  PUNJAB. 

The  United  States  Consul-General  at  Calcutta,  in 
a recent  report  to  his  Government,  states  that  the 
Punjab,  with  its  6,551,180  sheep  and  its  83,000 
maunds  of  wool,  annually  made  into  shawls,  carpets, 
blankets,  &c.,  holds  an  important  place  in  the  sheep 
and  wool  industry.  Shearing  in  the  Punjab  is  done 
twice  a year  generally,  though,  in  a few  of  the  dis- 
tricts, there  is  an  intermediate  shearing  in  June. 
The  wages  paid  consist  of  one-twentieth  of  the 
wool  shorn.  A man  can  shear  twenty  unwashed 
and  twenty-five  washed  sheep  in  a day.  Wool 
sorting  in  the  Punjab  is  done  in  a very  primitive 
style,  and  in  some  parts  it  is  not  done  at  all. 
Washing  of  the  wool  is  not  common,  nor  is  it  very 
necessary,  except  in  the  case  of  wool  loaded  with 
sticky  matter.  Unless  done  carefully,  and  with  suit- 
able soap,  it  is  very  bad  for  the  wool,  and  picking  by 
hand  or  some  other  process  is,  in  every  case,  still 
necessary  for  the  removal  of  burrs,  thorns,  seeds, 
See.,  which  are  entangled  in  the  fibres.  The  picking 
out  by  hand  of  foreign  bodies  is  done  everywhere. 
It  is  a very  tedious  process  in  the  case  of  wool  grown 
in  places  abounding  in  thorny  bushes  and  under- 
growth, and  the  workers  are  nearly  always  women. 
The  mere  process  of  hand-picking  involves  a certain 
amount  of  teasing  out  of  matted  portions  of  wool ; 
but  where  scutching  and  combing  are  uncommon — 
a state  of  affairs  which  appears  to  exist  in  the  Jung 
district,  and  in  Jullinder  and  Ludhiana — something 
more  than  this  is  necessary.  The  wool  must  be 
reduced  by  hand  to  a mass  of  fluff ; but  to 
effect  this,  in  most  districts,  either  the  pinjan 
(bowstring)  or  the  comb  is  used.  A bow  is 
suspended,  string  downwards,  at  such  a height  that 
the  string  passes  through  the  wool  to  be  operated 
upon.  The  string  is  then  made  to  vibrate  violently, 
either  by  twitching  it  or  by  striking  it  with  a hammer, 
and  the  vibrating  string  catches  up  and  scatters  the 
wool  about.  The  instrument  is  used  in  nearly  every 
district  of  the  Punjab,  and  nearly  everywhere  the 


work  is  done  by  men  of  some  low  caste.  In  most 
places  there  is  a separate  caste  of  pinjas.  The  bow- 
string and  the  comb  are  not  merely  alternate  instru- 
ments for  effecting  the  same  purpose  : the  former 
opens  out  the  wool  and  loosens  its  mass,  bnt  leaves- 
the  fibres  lying  confusedly  in  all  directions ; the 
latter  tends  to  open  the  wool,  and  also  to  lay  the 
fibres  side  by  side  in  parallel  lines.  The  former  is- 
used  when  woollen  thread  is  wanted,  the  latter 
when  the  spinning  of  worsted  is  the  object.  The 
combs  used  in  the  Punjab  are  of  two  sorts,  single 
and  double.  The  double  are  reported  to  be  used  only 
in  Gujurn-walla,  Amritsir,  and  Lahore,  and  the 
single  comb  is  found  in  Sialkot  and  the  Ferozepoor. 
The  double  comb  ( shana  kangri) , which  is  the  more 
effective  of  the  two,  consists  of  a piece  of  wood  laid 
on  the  ground,  with  two  parallel  rows  of  vertical 
iron  teeth  standing  on  it,  there  being  twenty  teeth, 
about  four  inches  high,  and  the  intervals  between  the 
two  rows  and  between  the  teeth  being  one  inch  and 
one-half  an  inch  respectively.  The  teeth  are  rigidly 
fixed  to  the  platform,  which  is  kept  steady  by  the 
operator’s  feet.  He  does  the  combing  by  taking  a 
flock  of  wool,  striking  it  upon  the  teeth,  and  drawing; 
it  gently  downwards  through  the  teeth  at  right 
angles  to  the  rows.  The  single  comb  is  a very 
primitive  instrument,  and  has  very  imperfect  effects. 
In  its  rudest  form,  it  is  a mere  panja,  or  claw,  which 
cleans  rather  than  combs.  Neither  the  single  nor 
the  double  instrument  is  used  for  combing  short 
stapled  wool,  nor  could  it  be  employed  with 
any  effect  for  such  a purpose.  The  wool,, 
when  teased,  or  scratched,  or  combed,  as  the 
case  may  be,  is  made  up  into  balls  {punts). 
The  next  operation  is  spinning.  The  charkhi  is 
formed  of  two  parallel  discs,  the  circumferences  of 
which  are  connected  by  threads,  and  over  the  drum 
so  formed  passes  a driving  band,  also  made  of 
thread,  which  communicates  a rapid  motion  to  the 
axis  of  the  spindle.  The  end  of  a puni  is  presented 
to  the  point  of  the  spindle,  which  seizes  the  fibre 
and  spins  a thread,  the  puni  being  drawn  away,  as 
the  thread  forms,  as  far  as  the  spinner’s  arm  will 
reach.  The  thread  is  then  slackened,  and  allowed  to 
coil  itself  on  the  body  of  the  spindle  until  the  latter 
is  full,  when  it  is  removed.  In  some  parts,  notably 
in  Cooloo,  the  charkhi  is  quite  unknown,  and  the 
instrument  used  is  the  dherna,  or  takli , a pointed 
instrument,  similar  to  the  unattached  spindle  of  an 
old-fashioned  spinning  wheel,  with  a disc  at  the 
blunt  end.  A portion  of  a puni  is  drawn  out  and 
held  to  the  upper  part  of  the  instrument,  and  wound 
round  it.  The  dherna  is  then  spun  round  in  the 
hand,  and  when  it  has  got  firm  hold  of  the  wool,  it 
is  allowed  to  hang  in  the  air  suspended  by  the  thread 
it  is  spinning,  the  right  hand  of  the  operator  keeping 
up  the  rotary  motion,  while  the  left  hand  regulates 
the  draft  of  the  wool.  When  the  thread  is  getting 
so  long  as  to  put  the  dherna  out  of  reach  or  to  let  it 
touch  the  ground,  the  draft  of  wool  from  the  puni  is 
stopped,  and  the  piece  that  has  been  spun  is  wound 


June  3,  1892.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


7*5 


on  the  dhema.  The  charkhi  is  said  to  produce  a 
more  even  and  reliable  thread  than  the  dhema , 
owing  to  the  greater  regularity  of  the  rotatory  motion 
jn  the  former  machine.  In  the  hills  spinning  is  done 
by  all  classes  of  both  sexes  and  all  ages,  from  ten 
years  and  upwards.  Consul  Merrill  says  that,  in 
Cooloo,  every  tenth  person  met  on  the  road  is 
spinning  wool  with  a takli , as  he  or  she  walks  along, 
and  it  is  no  doubt  the  portability  of  the  instrument, 
as  much  as  anything  else,  that  causes  it  to  be  used 
instead  of  the  charkhi.  When  yarn  has  been  spun, 
it  is  generally  found  that  it  is  too  thin,  in  places, 
to  bear  the  strain  of  weaving,  or  when  a coarse 
thick  fabric  is  required.  The  yarn  has,  therefore,  to 
be  doubled  or  trebled,  and  sometimes  more  than 
three  folds  are  given.  For  twisting,  as  this  process 
is  called,  the  charkhi  can  be  used,  and  also  a form 
(called  masan)  of  the  dhema  or  takli,  the  difference 
being  that  the  upper  end  of  the  spindle  has  a narrow, 
curved  groove,  about  half  an  inch  long,  running 
from  the  point  along  and  round  the  rod,  and  in  this 
groove  the  threads,  twisted  together,  are  run.  Yarn, 
single  or  double,  is  sold  in  the  hills,  in  balls  or  on 
reels  of  various  shapes  ; but,  before  weaving,  it  must 
be  wound  on  reels,  and  the  warp  prepared.  Two 
reels  are  fixed  at  the  end  of  sticks  on  a pivot,  on 
which  they  can  revolve.  A double  row  of  sticks  or 
reels  is  then  planted  on  the  ground,  at  intervals  of 
about  two  yards,  extending  either  in  a straight  line  or 
in  a loop  to  the  length  which  the  piece  of  cloth  is  to 
have.  The  warp-layer  then  takes  a stick  and  reels 
in  each  hand,  and  walks  along  the  line,  dropping  the 
threads,  one  inside  and  the  other  outside  the  sticks 
alternately,  so  that  the  two  cross  each  other  between 
each  pair.  Having  got  to  the  end  of  the  line,  the 
operator  returns  in  the  same  way,  and  so  on,  up  and 
down,  until  enough  threads  have  been  laid  to  make 
the  required  width  of  the  fabric.  If  the  cloth  is  to 
have  a longitudinal  stripe  or  a check,  reels  of  different 
colours  are  used,  and  the  proper  number  of  threads 
laid  on  with  each  colour.  Some  of  the  wool  used  in 
the  Punjab  is  brought  from  Beloochistan,  where  the 
pasturage  is  peculiar,  and  from  Cashmere,  where  the 
water  is  said  to  contain  valuable  qualities.  Thousands 
of  the  inhabitants  of  Cashmere,  in  the  last  50  years, 
have  come  over  from  their  native  valley  to  settle  in 
the  Punjab,  and,  encouraged  and  assisted  by  Euro- 
pean agents,  have  engaged  in  the  manufacture  of 
shawls. 


MEXICAN  SILK  INDUSTRY. 

The  Moniteur  des  Soies  says  that  Mexico  is  well 
adapted  to  the  culture  of  the  mulberry  and  to  the 
rearing  of  the  silkworm,  owing  to  its  excellent  climatic 
conditions.  In  this  country  every  variety  of  climate 
is  found — in  certain  regions  a mild  and  equable 
temperature  all  the  year  round,  and  in  others  severe 
cold.  The  idea  of  cultivating  the  silkworm  first 
originated  in  the  minds  of  some  Spanish  monks,  who 
had  visited  the  extreme  East  and  found,  on  returning 


to  Mexico,  that  it  was  as  suitable  for  this  industry  as 
China  itself,  and  they  planted  mulberry  trees  in  con- 
siderable numbers.  After  a time  these  plantations 
were  neglected,  until  M.  Chambon,  a Frenchman 
from  the  Ard&che,  assisted  by  the  Mexican  Govern- 
ment, took  them  in  hand.  He  also  distributed  silk- 
worms eggs  of  the  best  quality,  and  taught  the 
Indians  the  best  methods  of  rearing  the  worms. 
Mulberry  plants  were  then  brought  from  France, 
chiefly  from  the  departments  of  the  Ardfcche, 
Vaucluse,  and  Is^re,  and  five  millions  of  these 
young  trees  were  planted  in  the  States  of  Puebla, 
Mexico,  Guanajuato,  and  Jalisco.  The  greatest 
advantage  that  the  Mexican  silk  grower  has  over 
his  Chinese  and  European  rivals  is  due  to  the 
complete  renewal  of  his  mulberry  plantations ; 
for,  in  this  country,  the  trees  are  young,  well 
selected,  and  spaced  out  in  lands  costing  only  a 
nominal  sum.  In  addition,  the  Mexican  grower,, 
having  everything  to  learn,  only  devotes  himself  to- 
the  modern  scientific  aspect  of  the  question,  and  is 
not  hampered  by  tradition  or  routine.  Practical 
schools  of  sericulture  under  the  direction  of  M. 
Chambon  have  been  established  in  several  States,, 
many  having  already  been  opened  at  Guadalaxara, 
and  throughout  the  State  of  Jalisco,  at  Leon,. 
Morelia,  Puebla,  and  Toluca,  and  in  the  environs  of 
Mexico  at  Mixcoac,  Texcoco,  See.  Others  are  shortly 
to  be  opened  in  the  north,  and  in  the  south  at  Oaxaca 
and  Monterey.  It  has  been  found  that  the  yield 
from  an  ounce  of  seed  is  from  forty-five  to  fifty 
kilogrammes  of  cocoons  (kilogramme=2*2  lbs.  avoir- 
dupois), that  is  from  ten  to  fifteen  kilogrammes  more 
than  the  average  French  yield.  This  average,  it  is 
stated,  can  be  increased,  and  in  that  ease  it  would 
exceed  the  yield  in  the  best  districts  of  Italy  and 
Austria.  The  President  of  the  Mexican  Republic, 
General  Porfirio  Diaz,  obtained  from  a trial  on  his 
estate  at  Oaxaca,  200  kilogrammes  of  cocoons  with 
three  ounces  of  seed,  or  a yield  of  sixty-seven  kilo- 
grammes to  the  ounce.  The  Governor  of  Jalisco  has 
given  every  assistance  to  the  development  of  the  silk, 
industry  in  that  State,  and  in  view  of  the  fact  that 
the  Mexican  women  exercise  considerable  care  and 
patience  in  tending  the  silkworms,  that  the  mul- 
berry trees  grow  in  this  country  three  times  as  quickly 
as  they  do  in  Europe,  and  that  the  weaving  of  silk 
can  be  effected  at  home  at  a trifling  cost,  there 
is  every  reason  to  believe  that  in  a few  years  Mexico 
will  hold  a good  place  among  silk-exporting  coun- 
tries. The  proximity  of  the  United  States  is  an 
inducement  to  Mexico  to  become  a silk-producing 
country,  as  unbleached  silk  is  admitted  free  into  the- 
United  States,  while  European  tissues  are  practically 
excluded.  The  rapidity  with  which  the  industry  of 
silk  weaving  in  the  United  States  is  developing,, 
coincident  with  the  almost  complete  failure  of  seri- 
culture, opens  a vast  field  to  the  Mexican  grower. 
For  some  time  past  small  factories  for  reeling  and 
twisting  silk  hair  existed  in  Mexico,  and  in  the  city  of 
Mexico  a factory  has  been  established  to  which  dye 
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works  have  been  added.  In  this  factory  there  are  six 
Jacquard  looms  for  the  manufacture  of  silk  rebozos 
(wide  silken  scarves  much  worn  by  the  Mexicans). 
Other  factories  for  the  manufacture  of  rebozos  have 
been  established  in  the  country,  particularly  at  Purbla 
and  San  Luis  Potosi.  The  amount  of  silk  annually 
worked  up  may  be  estimated  at  ^30,000.  The 
■organsine  is  used  for  the  manufacture  of  rebozos , and 
the  weft  silk,  at  Mexico  and  Monterey,  for  making 
up  passementerie  and  hats,  and  for  upholstering 
purposes.  The  manufacture  of  galloons  is  assuming 
considerable  importance  in  Mexico,  and  scarcely  any 
of  these  articles  are  now  imported. 


TABLET ; OR  COMPRESSED  TEA. 

Brick  tea  has  usually  but  little  to  commend  it,  as 
it  is  known  to  be  composed  of  the  sweepings  and 
■dust  of  the  Chinese  tea  factories.  Its  chief  market  is 
Russia,  which  took  from  China  last  year  2,005, 548 lbs., 
one  half  the  usual  export,  due,  it  is  said,  to  the 
•scarcity  of  tea  dust.  A new  article  in  tea  has,  how- 
ever, recently  sprung  up  in  China,  in  the  form  of 
tablet  tea,  which  appeared  in  the  trade  returns  of 
Kiukiang  for  the  first  time  last  year,  machinery 
having  been  erected  there  for  its  manufacture,  and 
the  quantity  shipped  from  that  port  was  493,392  lbs. 
Tablet  tea  is  made  from  the  very  best  quality  of  tea 
dust.  It  is  formed,  by  pressure  alone,  into  small 
cakes,  which  are  perfectly  hard  and  solid,  and  some- 
what resemble  chocolate  in  appearance.  The  material 
is  not,  like  brick  tea,  moistened  with  steam,  before 
being  compressed,  andjhe  flavour  is  not  in  any  way 
impaired  by  the  process  of  manufacture.  As  it 
takes  up  little  space,  and  is  most  unlikely  to  get 
•spoilt  or  damaged,  it  is  recommended  as  a convenient 
form  of  tea  for  travellers,  backwoodsmen,  or  armies 
in  the  field.  With  these  conveniences,  and  a guaran- 
teed good  quality,  there  is  no  reason  why  tablet,  or 
compressed  tea,  should  not  become  generally  used. 


Obituary. 

<► 

Peter  William  Willans.— On  Monday,  23rd 
"May,  Mr.  Willans,  the  well-known  engineer,  was 
thrown  from  his  dog-cart,  when  his  skull  was  fractured, 
and  from  this  accident  he  died  shortly  afterwards. 
The  following  particulars  of  his  life  are  obtained 
from  Engineering  : — Peter  William  Willans  was 
born  in  November,  1851,  at  Leeds,  Yorkshire,  and 
was  educated  at  the  public  grammar  school  of  that 
town.  He  served  his  apprenticeship  with  the  firm  of 
Carrett  and  Marshall,  afterwards  known  as  Hathom, 
Campbell,  and  Davey,  and  in  August,  1872,  he 
entered  the  employment  of  Messrs.  John  Penn  and 
Sons,  of  Greenwich,  where,  after  working  for  a few 
years  in  the  drawing  office,  he  first  brought  out  his 
patent  three- cylinder  engine.  On  leaving  Messrs. 


Penn’s  he  for  some  time  acted  as  consulting 
engineer  with  Mr.  A.  Ward,  as  Willans  and  Ward, 
but  he  soon  afterwards  became  associated  with 
Messrs.  Hunter  and  English,  of  Bow,  who  took  up 
the  manufacture  of  the  Willans  engine  for  marine 
purposes ; eventually,  however,  as  he  was  then 
living  near  Kingston-on-Thames,  he,  about  thirteen 
years  ago,  started  works  on  his  own  account  in 
partnership  with  Mr.  Mark  H.  Robinson,  at  Thames 
Ditton.  Here  he  brought  out  the  two-cylinder 
central  valve  engine,  which  is  so  much  used  for 
electric  lighting,  and  which  has  made  his  name  so 
deservedly  famous  in  every  part  of  the  country.  Mr. 
Willans’s  family  had  for  several  generations  taken  a 
leading  part  in  the  cloth  trade  in  Leeds,  and  as  his 
father  owned  some  large  mills,  it  was  always  intended 
that  the  son,  the  subject  of  this  notice,  should  be 
brought  up  in  the  woollen  business:  but  through 
the  persuasion  of  Mr.  W.  H.  Massey,  an  old  school- 
fellow, he  became  an  engineer.  Mr.  Willans  was 
elected  a member  of  the  Society  of  Arts  in  1888, 
and  so  lately  as  May  4 he  joined  in  the  discussion  on 
Mr.  Shoolbred’s  paper  on  “ The  Bradford  Corpora- 
tion Electricity  Supply.” 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Tuesday,  June  7 ...  Royal  Institution,  Albemarle  - street, 
3 p.m.  Prof.  R.  C.  Jebb,  “ Some  Aspects  of  Greek 
Poetry.”  (Lecture  III.) 

Photographic,  5A,  Pall-mall  East,  S.W.,  8 p.m. 
Wednesday,  June  8 ...  Geological,  Burlington-house,  W., 
8 p.m.  1.  Mr.  R.  J.  Lechmere  Guppy,  “ The 
Tertiary  Microzoic  Formations  of  Trinidad  (West 
Indies).”  2.  Rev.  A.  Irving,  “ The  Bagshot  Beds 
of  Bagshot  Heath  (a  Rejoinder).”  3.  Johnson 
Pasha  and  Mr.  H.  D.  Drummond,  “Notes  on  the 
Geology  of  the  Nile  Valley.” 

Royal  Literary  Fund,  7,  Adelphi-terrace,  W.C., 
3 P-m. 

United  Service  Institute,  Whitehall-yard,  S.W.,  3 
p.m.  Capt.  W.  H.  James,  “Magazine  Rifles: 
their  latest  Development  and  Effects.” 

Thursday,  June  9. ..Royal  Institution,  Albemarle-street,  W., 
3 p.m.  Mr.  R.  G.  Moulton,  “Faust.”  (Lecture III.) 
Mathematical,  22,  Albemarle-street,  W.,  8 p.m. 
Friday,  June  10... United  Service  Institution,  Whitehall- 
yard,  S.W.,  3 p.m.  Mr.  J.  Furley,  “Ambulance 
Work  and  Material  in  Peace  and  War.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Weekly  Meeting,  9 p.m.  Prof.  Dewar,  “ Magnetic 
Properties  of  Liquid  Oxygen.” 

Astronomical,  Burlington-house,  W.,  8 p.m. 
Institute  of  Brewing,  Chemical  Society  Rooms, 
Burlington -house,  Piccadilly,  W.,  8 p.m.  Dr. 
Walter  J.  Sykes,  “ Mashing  and  Fermenting  from 
a Distiller’s  point  of  view.” 

Physical,  Science  Schools,  South  Kensington,  S.W., 
5 p.m.  1.  Dr.  J.  H.  Gladstone  and  Air.  Hibbert, 
“ Some  points  connected  with  the  Electro-motive 
Zone  of  Secondary  Batteries.”  2.  Prof.  W.  E. 
Ayrton  and  Mr.  Mather,  “ Workshop  Ballistic  and 
other  Shielded  Galvanometers.”- 
Saturday,  June  ii.. .Botanic,  Inner  Circle,  Regent’s -park. 
N.W.,  3!  p.m. 

Royal  Institution,  Albemarle-street,  W.,  8 p.m.  Prof. 
H.  Marshall  Ward,  “ Some  Modern  Discoveries 
in  Agriculturaljand  Forest  Botany.” 
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FRIDAY, , JUNE  io,  1892. 


dll  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi,  London,  IV. C. 


Notices. 

♦ 

CONFERS  A ZIONE. 

The  Society’s  conversazione  is  fixed  to  take 
place  at  the  South  Kensington  Museum  (by 
permission  of  the  Lords  of  the  Committee  of 
Council  on  Education)  on  Wednesday  evening, 
June  29th,  at  9 p.m. 

Each  member  will  receive  a card  for  himself, 
which  will  not  be  transferable,  and  a card  for  a 
lady.  No  tickets  will  be  sold. 

The  cards  will  be  issued  shortly,  and  further 
particulars  as  to  arrangements  will  be  an- 
nounced in  future  numbers  of  the  Journal . 


Chicago  Exhibition,  1893. 

4 

TRANSPORTATION  COMMITTEE. 

A meeting  of  the  Transportation  Committee 
was  held  on  Thursday,  2nd  inst.  Present : — 
Sir  Douglas  Galton,  K.C.B.,  D.C.L.,  F.R.S. 
(Chairman),  Sir  Nathaniel  Barnaby,  K.C.B., 
Henry  Chapman,  James  Dredge,  Francis 
Elgar,  LL.D.,  Walter  H.  Harris,  George 
Norgate  Hooper,  with  Sir  Henry  Trueman 
Wood,  M.A.,  Secretary  to  the  Royal  Com- 
mission. 


ELECTRICAL  COMMITTEE. 

A meeting  of  the  Committee  for  Electricity 
was  held  on  Friday,  June  3rd.  Present : — 
William  Henry  Preece,  F.R  S.  (Chairman), 
Sir  Frederick  Abel,  K.C.B.,  D.C.L.,  D.Sc., 
F.R.S. , Prof.  W.  Grylls  Adams,  M.A.,  D.Sc., 
F.R.S. , R.  E.  B.  Crompton,  Henry  Graham 
Harris,  David  Edward  Hughes,  F.R.S.,  Gis- 
bert  Kapp,  W.  M.  Mordey,  Hon.  Charles  A. 
Parsons,  John  Perry,  D.Sc.,  F.R.S.,  C.  E. 
Spagnoletd,  Prof.  Silvanus  P.  Thompson, 
D.Sc.,  F.R.S.,  with  Sir  Henry  Trueman  Wood, 
M.A.,  Secretary  to  the  Royal  Commission. 


FINE  ARTS  COMMITTEE. 

A meeting  of  the  Committee  for  Fine  Arts, 
was  held  on  Tuesday,  7th  inst.  Present: — 
Sir  Frederick  Leighton,  Bart.,  P.R.A. 
(Chairman)  ; Wyke  Bayliss,  Pres.R.S.  Brit. 
Artists,  Philip  H.  Calderon,  R.A.,  Sir  James 
D.  Linton,  P.R.I.,  H.  Stacy  Marks,  R.A., 
Deputy  - President  R.S.P.W.C.,  Walter  W. 
Ouless,  R.A.,  Marcus  Stone,  R.A.,  W.  Hamo 
Thornycroft,  R.A.,  Sir  Henry  Trueman  Wood, 
M.A.,  Secretary  to  the  Royal  Commission, 
and  J.  W.  Beck,  Secretary  to  the  Committee. 


Proceedings  of  the  Society. 


INDIAN  SECTION. 

Thursday,  May  19,  1892  ; Sir  Charles 
Bernard,  K.C.S.I.,  in  chair. 

The  Chairman  apologised  for  the  absence  of 
Mr.  Baines,  who  had  not  yet  arrived  in  England. 

The  paper  read  was — 

THE  ADMINISTRATION  OF  THE  IM- 
PERIAL CENSUS  OF  1891  IN  INDIA. 

By  Jervoise  Athelstaxe  Baines,  I.C.S., 

Chief  Census  Commissioner  for  India. 

Whilst  preparing  this  paper,  in  India,  one  of 
the  main  difficulties  that  met  me  at  the  outset, 
not  to  count  the  proverbial  first  step,  was, 
what  was  the  extent  of  acquaintance  with 
census  operations  in  general,  and  of  those  in 
India  in  particular — and,  indeed,  with  the 
circumstances  of  India  at  all — that  I might 
assume  to  be  possessed  by  an  audience  which 
I now  address  for  the  first  time.  I am 
conscious,  on  the  one  hand,  that  toiling  in- 
cessantly for  several  months  at  one  subject, 
and  that  a wide  one,  complicated  with  varied 
and  voluminous  detail,  one’s  mind  is  apt  to 
become  subdued,  like  the  dyer’s  hand,  to  that 
it  works  in.  Thus,  one  begins  to  suppose  that 
topics  handled  every  day  by  oneself  are  equally 
familiar  to  others  not  under  this  necessity. 
On  the  other  hand,  there  are  probably  many 
amongst  you  who  know  more  than  I am  able 
to  tell  about  India  and  its  administration, 
and  of  such  I crave  indulgence  tor  intro- 
ducing, from  time  to  time,  information  which 
must  be  trite  and  commonplace  to  them,  but 
which  helps,  1 hope,  to  explain  to  the  rest  the 
peculiarities  of  census-taking  in  circumstances 
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so  widely  different  from  those  of  the  United 
Kingdom,  or  any  other  European  country. 

With  these  introductory  remarks,  I proceed 
at  once  to  my  subject  by  pointing  out  that  a 
census,  even  reduced  to  its  simplest  form,  that 
of  the  mere  enumeration  of  the  population  by 
head,  is  far  more  necessary  in  India  than  in 
countries  more  advanced  in  that  collection  of 
attributes  which  we  call  civilisation.  Without 
this  operation  there  is  no  standard  whereby 
we  can  periodically  measure  the  growth,  de- 
crease, and  migration  or  what  is  generally 
known,  comprehensively,  as  the  movement  of 
the  population.  Every  country  presents  spe- 
cial features  in  this  movement,  which  for 
reasons  political  or  social,  it  is  incumbent 
upon  the  administration  to  watch  most  care- 
fully. In  some  it  is  emigration,  as  in  the 
German  Empire,  Italy,  and  Ireland.  In  others, 
for  instance,  Canada  and  the  United  States, 
the  influence  of  foreign-born  population,  and 
in  the  latter,  the  gradual  shifting  also  of  the 
burden  of  the  land  from  the  East  towards  the 
West,  and  the  growth  of  certain  classes 
amongst  the  native-born  themselves.  In  Eng- 
land, as  we  are  all  aware,  one  of  the  foremost 
questions  of  the  day  is  the  gradual  accretion 
to  the  urban  populations  and  the  depletion  of 
the  purely  agricultural  tracts,  facts  which,  were 
it  not  for  a census,  would  be  left  but  partially 
appreciated,  and  possibly,  therefore,  subjected 
to  inadequate  remedies.  It  may  be  urged,  of 
course,  that  the  registration  of  births,  deaths, 
emigration  and  immigration,  gives  a sufficiently 
accurate  view  of  the  movement  of  the  popula- 
tion to  render  a special  enumeration  superflu- 
ous, but,  unfortunately,  in  no  country  has 
registration  hitherto  reached  this  pitch  of  com- 
pleteness. In  the  United  Kingdom,  as  a 
whole,  the  calculated  population  rose  very 
materially  above  the  figure  actually  found  at 
last  census,  and  for  local  purposes  the  error  is 
generally  so  great  as  to  render  the  calculation 
of  little  practical  value.  In  India,  I may  re- 
mark in  passing,  registration  of  births  specially 
is  so  imperfect,  even  in  many  of  the  large 
towms,  that  except  in  one  or  two  provinces, 
little  or  no  attempt  is  made  to  utilise  the 
returns  in  calculating  an  annual  rate  of  what 
is  known  as  the  “normal”  increase,  the  ex- 
cess, that  is  of  births  over  deaths.  The 
administration  is,  therefore,  able,  during  the 
intercensal  period,  to  perceive,  but  not  to 
measure  or  appreciate,  any  special  movement 
in  the  population,  and  the  natural  growth  is 
barely  even  noticed. 

The  census,  then,  being  one  of  the  touch- 


stones of  the  administration,  and  the  only  true 
means  of  measuring  the  movement  of  the 
population,  the  question  naturally  arises,  how 
often  should  it  be  applied  ? The  obvious 
answer  is,  at  the  intervals  indicated  by  the 
conditions  of  the  country,  and  not  in  accord- 
ance with  any  hard  and  fast  rule.  Practice 
varies  between  an  interval  of  five  and  one  of 
ten  years,  the  decimal  system  having  its  con- 
ventional advantages.  In  an  old  country  fill- 
ing up  very  fast,  or,  at  all  events,  with  a brisk 
movement,  as  in  Germany,  or  a peculiar  one 
as  in  France,  the  shorter  period  is  likely  to  be 
the  more  useful.  In  a country  like  the  United 
States,  for  instance,  where  the  population  has 
lots  of  room  to  grow  in,  and,  1 may  add,  in 
my  opinion,  in  India  also,  a ten  years’  interval 
is  not  excessive.  For  the  United  Kingdom, 
the  opinion  of  experts  in  economical  and  vital 
statistics  is  in  favour  of  the  shorter  period. 
This  last,  too,  was  the  one  adopted  by  the 
ancient  Romans;  but,  then,  that  eminently 
practical,  though  overquoted,  people  were  not 
content  with  the  mere  heads  and  so  on,  but 
made  their  census  returns  one  of  property  in 
land,  and  beeves  as  well  as  slaves  and  other 
chattels,  and  on  this  the  owner’s  assessment 
was  based  for  the  succeeding  five  years.  The 
connection  between  enumeration  and  subse- 
quent taxation,  which  has  long  been,  and 
probably  still  is,  a cardinal  notion  amongst 
the  people  of  India,  has  thus  classical  autho- 
rity for  its  basis.  The  terms  are  even  inter- 
changeable : as  we  read  that  Caesar  Augustus, 
on  one  occasion,  “ ordered  that  all  the  world 
should  be  taxed”  an  edict  which,  in  its  simple 
comprehensiveness,  somewhat  reminds  us  of 
the  utterances  of  a neighbouring  Caesar  nearer 
our  own  day.  Another  point  of  resemblance, 
I may  casually  observe,  between  that  incident 
and  the  notion  I have  found  very  generally 
held  amongst  natives  of  India,  especially  land- 
holders, is,  that  Augustus’s  census  was  one  of 
the  population  dejure , that  is,  domiciled  at  or 
belonging  to  a place,  not  the  population  de 
facto , found  residing  in  a place  at  the  time  of 
enumeration.  Joseph,  that  is,  had  to  go 
to  be  enumerated  in  Bethlehem.  Now  the 
class  I have  mentioned  almost  always  en- 
deavour, when  they  have  been  away  from 
home  for  a while,  to  be  in  their  own  house  for 
the  census,  so  that  they  may  be  counted 
amongst  their  own  people.  Augustus  had,  no 
doubt,  a very  different  object  in  view,  but  with 
that  we  are  not  now  concerned.  Anyhow, 
this  quinquennial  census  amongst  the  Romans 
was  the  origin  of  a word  we  have  adopted  into 
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our  own  language  when  we  talk  of  a lustre, 
meaning  five  years.  After  the  Roman  pro- 
prietor had  returned  the  value  of  his  estate 
in  the  census  paper,  he  went  and  formally 
washed — performed  a lustration,  or  ceremonial 
ablution.  Whether  this  was  the  equivalent  of 
our  modern,  but,  I believe,  decaying  tribute  of 
conscience-money,  or  whether  it  was  the  only 
time  the  Roman  washed  in  state,  I do  not  know, 
but  it  was  a process  sufficiently  solemn  to 
require  a special  name. 

Granted,  then,  that  whilst  a census  every 
five  years  is  advisable  for  England,  France, 
and  Germany,  one  every  decade  is  enough  for 
India.  The  next  question  that  arises  is, 
whether  the  enumeration  should  be  synchro- 
nous all  over  the  country ; that  is,  taken  on 
a single  night,  as  in  the  United  Kingdom  and 
most  European  states,  or  spread  over  several 
days,  or  even  weeks,  as  in  the  United  States 
of  America.  Where  the  count  is  of  heads 
only,  or  where  a simple  schedule  only  has 
to  be  returned,  and  the  main  object  is  to  get 
these  requirements  correctly,  especially  the 
former,  there  seems  to  be  no  doubt  that  the 
census  should  be  taken  throughout  the  coun- 
try at  one  and  the  same  time.  By  so 
doing,  a photograph,  as  it  were,  is  obtained 
of  the  population  as  it  existed  at  the 
time  fixed,  and  every  one  is  counted  where 
he  happened  to  be,  irrespective  of  nationality 
or  domicile.  On  the  other  hand,  where  the 
census  comprises  an  inquiry  into  industries, 
mines,  property,  and  so  on,  as  in  the  United 
States,  it  is  out  of  the  question  to  combine  it 
with  a synchronous  count  of  the  population, 
and  this  is  the  more  to  be  regretted  in  the 
above  States,  as  there  is  not  any  general  or 
uniform  system  of  registration  of  births  and 
deaths  there,  so  that,  as  in  India,  it  is  only 
every  ten  years  or  so,  that  the  movement  of 
the  population  is  recorded.  Against  the  syn- 
chronous system,  however,  there  is  this  strong 
argument  to  be  urged,  that  however  simple 
the  inquiry,  and  however  extended  may  be 
the  literacy  of  the  population,  the  process 
entails  the  employment  of  a large  staff  of 
enumerators  to  distribute,  help  in  filling 
up  and  to  collect  the  schedules,  but  the 
superior  accuracy  of  the  results  repays  the 
cost.  In  India,  a synchronous  census  was 
prescribed,  and  with  the  exception  of  a few 
tracts,  the  operations  were  conducted  on  that 
plan.  The  exceptions  were,  first,  hill-country 
covered  with  forest  and  infested  by  wild  beasts, 
where  enumerators  would  not  go  by  night ; 
secondly,  thinly  populated  desert  tracts,  where 


the  enumerators  could  not  go  ; thirdly,  the 
trans-Himalayan  portions  of  the  Punjab  and 
Kashmir,  from  which  the  enumerators  could 
not  get  out  till  the  passes  opened  in  July; 
and  lastly,  tracts  which  might  have  been 
enumerated  by  night  had  there  been  enough 
men  at  hand  competent  to  undertake  the  r61e 
of  enumerator.  The  entire  population,  how- 
ever, of  all  three  exempted  classes  was  small 
compared  to  the  whole  tale,  and  as  it  is 
naturally  of  a stay-at-home  order,  it  was  un- 
likely to  be  omitted  or  to  get  confused  with 
the  rest,  in  the  way  of  double-counts. 

The  task  of  preparing  the  ground  for  a 
synchronous  census  is  one,  I may  say,  that 
must  be  tried  before  its  extent  and  troubles  can 
be  thoroughly  understood.  There  are  not  only 
general  outlines  to  be  traced,  and  instructions 
framed  to  fill  in  the  details  ; but  once  these 
are  issued,  there  follows  the  far  more  difficult, 
lengthy,  and  anxious  task  of  seeing  that  they 
are  understood  and  correctly  applied.  What- 
ever the  experience  of  the  man  who  drafts  the 
rules,  and  the  care  he  takes  in  getting  them  of 
the  widest  scope  practicable,  they  are  hardly 
in  the  hands  of  the  people  who  are  to  work  by 
them,  than  the  rain  of  anomalies  and  “ hard 
cases  ” begins  to  pour  down.  The  worst  of  it 
is,  that  in  the  majority  of  such  references,  the 
difficulty  is  a real  one,  and  has  to  be  faced 
without  question  of  precedent,  since  it  probably 
was  never  thought  of  till  it  crops  up  in  the 
course  of  the  preparations,  often,  doubtless, 
comparatively  close  on  to  the  actual  census. 
I am  not  now  speaking  of  India  only,  but  of 
other  countries  as  well,  since  the  rules  and 
reports  I have  seen  from  various  census  officers 
show  that,  in  a more  or  less  aggravated  form, 
the  difficulty  of  organisation  is  universal.  In 
India,  though  we  have  peculiar  obstacles  in  the 
way  of  preparatory  measures,  I am  thankful 
to  say  that  we  have  compensating  advan- 
tages. To  attempt  to  take  a general  census 
of  that  country  on  the  same  lines  as  are  laid 
down  for  the  United  Kingdom  would  entail 
charges  that  would  inevitably  lead  to  the 
abandonment  of  the  undertaking  altogether. 
I should  explain,  perhaps,  that  in  the 
stage  of  the  operations  with  which  I am  at 
present  dealing,  the  actual  number  of  the 
people  to  be  enumerated  does  not,  as  a rule, 
and  certainly  not  in  India,  tell  upon  the  cost 
of  the  census  to  the  same  relative  degree  as  it 
does  once  the  census  is  taken.  The  main 
difficulty  in  arranging  for  the  census  in  India 
is  not  the  mass  of  people  to  be  dealt  with,  or 
the  large  area  over  which  it  is  spread,  but  the 
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variety  of  circumstances  severally  requiring 
special  consideration.  It  is  not,  as  we  have 
probably  often  heard,  one  country,  but  a small 
continent,  differing  every  few  hundred  miles 
in  physical  features,  in  language  and  religion, 
or,  at  least,  in  the  mixture  and  predominance 
of  religions,  as  well  as  in  the  class  and  tem- 
perament of  the  inhabitants,  and  in  political 
circumstances.  Of  this  I may  have  more  to 
say  later,  but,  for  the  sake  of  clearing  the 
course  for  the  present  of  statistics,  I may  men- 
tion that  against  the  37,740,000  people  of  the 
United  Kingdom,  we  are  now  concerned  with 
287,000,000.  I think  it  is  Professor  Seeley 
who  has  said  that  after  a certain  limit,  figures 
cease  to  convey  any  impression,  and  the  above 
quoted  round  numbers  have  certainly  an  astro- 
nomical flavour  about  them.  I will  quote, 
however,  the  exact  figure,  namely  287,232,877, 
because,  if  a certain  French  writer,  whose  name 
I forget,  is  right  in  his  appraisement  of  the 
public  judgment  on  statistics,  the  concluding 
seventy  and  seven  of  the  above  sum  will  carry 
more  conviction  in  favour  of  the  magnitude  of 
the  Indian  census  than  all  the  other  287,232,800 
put  together. 

It  has  for  some  years  been  an  object  with 
certain  statists  of  Imperial  views  to  have  the 
decennial  census  taken  throughout  the  British 
Empire  on  one  and  the  same  date,  and  no 
doubt  where  the  colonies  are  near  together  or 
to  the  mother  country  such  a measure  would, 
apart  from  sentiment,  have  a beneficial  result 
on  the  accuracy  of  the  enumeration.  But  so 
far  as  India  is  concerned,  the  number  of 
persons  admittedly  enumerated  at  each  end 
of  the  voyage,  and  thus  appearing  in  both  the 
Indian  and  English  return,  is  insignificant, 
whilst  to  take  the  census  of  the  former  country 
late  in  the  spring,  when  the  enumeration  takes 
place  in  the  United  Kingdom,  would  be  highly 
inconvenient  to  the  extent  of  endangering  the 
correctness  of  the  results  over  a great,  if 
not  the  greater,  portion  of  India.  There  is, 
of  course,  the  comparatively  minor  considera- 
tion of  keeping  the  intercensal  period  as  near 
ten  years  as  possible,  and  in  India  the  enu- 
meration took  place  towards  the  middle,  or 
end  of  February  in  both  1881  and  1891,  and 
in  many  provinces,  in  1872  also.  The  two 
former,  however,  are  the  only  instances  of 
a census  generally  synchronous  throughout 
the  country.  But  the  main  arguments 
in  favour  of  taking  the  Indian  census  in 
February  are  not  statistical,  but  local.  During 
that  month  the  cultivating  classes  are  usually 
at  home,  except  for  the  few  days  before  and 


after  the  full  moon,  when  they  are  prone  to 
enjoy  a pilgrimage  to  some  neighbouring  hill 
or  river.  In  Burma  the  rice  harvest  is  over,  or 
nearly  so.  In  the  North  of  India  the  cold  is 
still  sufficient  to  prevent  wayfarers  from 
travelling  by  night  on  the  high  roads,  and 
the  months  most  fortunate  for  marriages  and 
their  accompanying  festivities  have  not  yet 
begun.  Again,  later  on,  the  heat  would  make 
it  almost  impossible  for  that  inspection  of 
preliminaries,  which  I will  afterward  show  to 
be  necessary,  to  be  undertaken  with  sufficient 
energy  and  persistency.  In  the  forest  tracts, 
too,  it  would  be  still  more  dangerous  to  move 
about  than  in  the  colder  season,  and  through- 
out the  greater  part  of  India  the  harvesting 
of  the  later  crop  would  be  in  progress,  whole 
families  would  be  encamped  on  their  fields 
or  threshing-floors,  and  others  would  move 
about  in  gangs  for  reaping  - engagements, 
miles  from  their  homes.  Altogether,  taking  the 
circumstances  of  all  the  different  provinces 
together,  a date  not  earlier  than  the  15th  or 
later  than  the  end  of  February  seems  to  be 
the  most  suitable.  In  1861,  the  census  was 
taken  on  the  17th,  and,  in  1891,  on  the  26th  of 
that  month. 

The  date  once  fixed,  the  preparations  have 
to  be  taken  in  hand,  and  these  began  in  the 
provinces  on  this  occasion  ten  months  before 
the  census.  In  anticipation,  however,  of  pro- 
vincial action,  the  whole  plan  of  the  census 
campaign  had  to  be  drawn  up,  rules  framed, 
and  forms  of  schedules  and  returns  devised 
and  published.  The  scheme  adopted  was 
based  on  that  of  the  preceding  census,  with 
such  modifications  as  experience  suggested. 
The  operations  of  1881,  being  the  first  of  their 
kind  undertaken  in  India,  were,  of  course,  to 
a great  extent,  tentative ; and,  as  nine  or  ten 
of  the  officers  who  had  superintended  provincial 
operations  on  that  occasion  were  still  in  the 
country — of  whom  I was  myself  one — we 
followed  the  suggestion  of  my  predecessor, 
Sir  William  Chichele  Plowden,  and  held  a con- 
ference well  before  the  time  when  the  results 
of  our  deliberations  were  required  to  be  put 
into  practice.  Working  on  a digest  of  the 
1881  rules  and  procedure,  which  it  fell  to  me 
to  prepare,  we  threshed  out  a complete  code 
for  use  in  1891.  I need  hardly  say  that 
the  lapse  of  nine  years  had  deadened,  if  not 
obliterated,  the  effects  of  the  pinching  of 
the  1881  shoe  ; but  the  looking  over  our  old 
forms  and  rules  brought  vividly  back  the 
memory  thereof,  and  we  were  thus  enabled,  I 
hope,  to  cobble  up  a better  fit  for  our  successors. 
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instead  of  inflicting  on  them,  as  we  had  our- 
selves been  obliged  to  undergo  the  trouble  of 
wearing  into  shape  a brand-new  article  on  the 
Procrustean  model  of  the  ammunition-boot, 
which  is  guaranteed  to  fit  all  customers.  As 
soon  as  our  proposals  had  received  the  appro- 
val of  the  Government  of  India,  which  was 
given  after  consultation  with  the  authorities  of 
each  province,  the  real  work  began.  A Super- 
intendent of  Census  Operations  was  appointed 
for  each  province  early  in  April,  1890.  He 
was,  generally  speaking,  an  officer  selected 
from  what  is  called  the  district  or  revenue  staff, 
of  some  years’  experience  of  the  language  and 
customs  of  the  people,  as  well  as  of  the  system 
of  administration,  from  the  village  upwards. 
In  one  case  only  was  it  necessary  to  find  a 
superintendent  from  the  staff  of  a neighbour- 
ing province,  and  this  was  owing  to  the  tempo- 
rary paucity  of  district  officers  on  duty.  The 
post  of  superintendent  of  a census  is  one  of 
some  delicacy,  requiring  considerable  tact  as 
well  as  knowledge  of  the  people,  and  above 
all  things,  physical  toughness.  It  might  be 
expected  that  I should  add  statistical  know- 
ledge or  aptitudes,  but  I must  confess  to  a 
preference  for  the  administrative  faculty,  with, 
•of  course,  due  deference  for  accuracy  in 
the  matter  of  two  and  two.  The  greater  part 
of  the  statistics  collected  at  an  Indian  census 
are  intended  for  current  reference  by  men  who 
only  want  to  be  certain  that  the  figures  carry 
their  meaning  on  the  surface,  and  that  where 
they  are  incomplete  or  partial,  the  origin  and 
•extent  of  the  defect  is  made  clear,  and  ex- 
plained along  with  the  tables  themselves.  The 
common  gibe  as  to  the  fallaciousness  of  figures 
rests  entirely  on  the  fact  that  the  latter  are 
nearly  as  often  abused  as  used  in  public  dis- 
cussion, since  there  seem  to  be  few  collections 
of  statistics  of  any  considerable  scope  or  ex- 
tent, which  can  be  taken  neat-undiluted,  that 
is,  without  copious  explanations.  What  I may 
call  the  esoteric  branches  of  statistics,  with 
which,  however,  I do  not  propose  to  trouble  you, 
can  only  be  safely  dealt  with  in  the  mass,  col- 
lating and  examining  the  numerous  distinctions 
that  go  to  form  a more  or  less  consistent  whole. 
But  this  is  a digression  from  my  subject, 
which  is  the  qualification  of  an  administrator  of 
the  census  work.  He  must  have  tact,  as 
amongst  other  things  he  is  usually  junior  to  the 
heads  of  districts,  whose  arrangements  he  has 
to  criticise  and  bring  into  harmony  with  the 
general  lines  laid  down  for  the  enumeration. 
Knowledge  of  the  people  is  necessary,  in  order 
that  he  may  frame  rules  and  illustrations  on 


purely  local  points  where  error  is  likely  to 
occur,  and  avoid  offence  to  religious  or  caste 
feelings.  He  must  be  physically  sound,  as  the 
strain,  especially  for  a month  or  two  before 
the  census,  is  remarkably  hard,  and  even 
before  that  time,  the  amount  of  local  inspec- 
tion and  travelling  about  on  district  consulta- 
tions through  the  hot  and  rainy  seasons,  is  no 
child’s  play.  I must  not  conclude  this  portion 
of  my  subject  without  mentioning  how  much 
the  value  of  the  enumeration  in  1891  was 
enhanced  by  the  trouble  personally  taken  by 
all  the  superintendents  to  show  that  every 
detail  in  the  preparatory  arrangement  was  in 
efficient  working  order,  and  by  their  success  in 
enlisting  the  full  co-operation  of  the  district 
officials  through  whom  they  worked. 

But  I find  that  I have  omitted  to  describe 
what  the  duties  of  the  superintendent  really 
are,  and  to  do  so  is  necessary,  though  I will 
make  my  remarks  as  short  as  possible.  To 
summarise  his  work,  he  is  bound  to  arrange 
that  no  one  in  his  province  shall  escape  enu- 
meration on  the  one  hand,  or  be  enumerated 
more  than  once  on  the  other.  The  unit  of 
district  administration  throughout  the  greater 
part  of  India  being  the  village,  it  is  with  this 
that  the  census  registration  began.  Villages 
were  grouped  into  circles,  each  under  an  in- 
spector or  supervisor.  In  Bengal,  and  parts 
of  Assam,  however,  where  the  village-system 
has  been  dissolved  in  favour  of  estates,  the 
superintendent  has  to  begin  a stage  further 
back  than  elsewhere,  and  obtain  a list  of  what 
are  considered  villages  in  each  police  or 
revenue  subdivision.  Next  comes  the  de- 
marcation of  the  village,  or  group  of  villages, 
into  areas  to  be  placed  under  an  enumerator, 
technically  called  blocks.  In  towns  the  corre- 
sponding registration  took  place  by  wards,  or 
other  subdivisions,  but  the  system  was  every- 
where uniformly  adopted.  The  houses  in 
each  block  were  then  serially  numbered  and 
registered,  under  strict  supervision,  and  the  re- 
sulting register,  when  finally  passed,  was  the 
basis  of  enumeration.  From  the  above  descrip- 
tion it  will  be  seen,  that  except  perhaps  in  a 
few  parts  of  the  country,  there  is  less  chance 
in  India  than  in  England  that  any  considerable 
collection  of  residences  will  escape  enumera- 
tion. In  England  the  artificial  boundaries  are 
not  only  numerous  but  bear  no  relation  to  each 
other,  v/hereas  in  India  the  subdivision  can 
always,  with  the  exceptions  I have  just 
mentioned,  be  reduced  to  its  lowest  term — 
the  village.  Allowing,  then,  the  greater  con- 
venience, for  census  purposes,  of  the  village  in 
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India  over  the  parish  in  England,  I must 
admit  that,  so  far  as  statistics  of  houses  go, 
the  former  is  far  inferior.  In  England  the 
definition  adopted  for  a house  is  universally 
applicable,  and,  if  supplemented  by  that  of  a 
tenement,  all  necessary  statistics  can  be  readily 
obtained  at  the  census.  But  in  India,  the 
variety  of  dwelling  and  in  the  domestic  habits 
of  the  people  is  so  great,  that  no  one  definition 
can  be  framed  that  will  apply  throughout  the 
country.  It  is  very  doubtful  if  even  in  a single 
province  the  local  definition  is  uniformly  ap- 
plicable ; so  that  in  the  towns  of  Calcutta, 
Bombay,  Rangoon,  and  probably  Madras 
alone,  are  the  statistics  regarding  house-room 
really  valuable.  For  all  practical  purposes 
connected  with  the  enumeration  it  was  enough 
that  every  building  should  have  a number 
affixed  to  it,  so  that  it  could  not  be  passed 
over  ; but  under  such  a system  the  wattle  and 
daub-hovel,  a few  feet  square,  and  the  castle- 
like enclosure  of  the  village  magnate,  contain- 
ing over  100  people,  appeared  in  the  register 
as  in  the  same  category.  As  I said  above, 
this  was  inevitable,  and  though  provincial,  or 
at  least  divisional,  uniformity  may  have  been 
in  many  cases  secured,  it  is  labour  wasted  to 
make  use  of  the  return  of  houses  in  a review  of 
the  whole  country. 

Returning  to  the  preparatory  measures,  I 
have  to  add  that  in  supplement  to  the  arrange- 
ments for  towns  and  villages,  the  provincial 
census  officer  had  to  see  that  travellers  by 
road,  river,  and  rail,  were  duly  enumerated, 
and  to  provide  a staff  for  taking  the  census  of 
vessels,  not  only  those  actually  in  harbour  on 
the  census  night,  but  coasters  arriving  after- 
wards without  having  been  caught  at  any 
other  place  of  calk  For  all  such  cases 
general  rules  were  issued  from  the  central 
office,  and  local  modifications  made  as  each 
case  demanded.  The  rules,  I may  remark, 
about  railway  travellers,  give  considerable 
trouble  in  India  on  account  of  the  length  of 
the  journeys,  and  though  on  the  whole  they 
worked  efficiently,  I have  become  aware  of 
instances  even  within  the  circle  of  my  own 
acquaintance,  in  which,  from  excess  of  zeal  the 
same  person  was  presented  with  from  three  to 
four  schedules  at  different  parts  of  the  line.  The 
general  practice  was  to  enumerate  passengers 
as  they  alighted  during  census  night,  and  to 
turn  out  the  whole  lot  remaining  at  six  o’clock 
the  next  morning,  and  enumerate  them  before 
letting  the  train  proceed.  I heard  no  com- 
plaints about  the  delay.  In  England  it  would 
have  been  otherwise  ! 


Concurrently  with  these  arrangements  for 
registration  and  so  on,  the  superintendent  had 
to  look  after  the  preparation  and  issue  of 
schedules  : and  here  again  we  have  a point 
in  which  India  is  at  a great  disadvantage 
compared  with  England.  The  form  of  sche- 
dule and  the  code  of  instructions  for  filling  it 
up  were  uniform  all  over  the  country,  barring 
the  examples  and  illustrations,  which  had  to 
be  made  up  to  suit  the  locality.  But  then 
arose  the  difficulty  of  translation  of  both  rules 
and  headings,  for  in  India  the  census  is  taken 
in  at  least  seventeen  languages,  several  of 
which  require  forms  in  more  than  one  charac- 
ter. In  England,  a few  schedules  in  Welsh 
were  all  that  were  not  printed  in  a single 
language.  The  diction,  moreover,  into  which 
the  forms  were  rendered  must  be  that  of  the 
vulgar,  because  the  style  of  translation  which 
commends  itself  to  the  official  scholar  is  as 
often  as  not  unintelligible  to  one  not  acquainted 
with  the  language  of  the  original.  To  meet 
this  difficulty  the  provincial  superintendent 
took  into  counsel  that  universal  referee  the 
“experienced  district  officer,’’  and  I believe 
got,  as  usual,  what  was  wanted  out  of  him. 
Then  again,  the  examination  of  the  indents 
for  forms  and  the  despatch  to  each  district 
was  an  immense  undertaking,  since  very  often, 
if  not  usually,  a great  many  more  were, 
through  caution,  asked  for  than  were  actually 
wanted.  As  it  is,  a rough  calculation  indi- 
cates that  between  eighty  and  ninety  millions 
were  issued.  Taking  only  those  that  were 
probably  used,  we  find  that  they  weighed 
about  290  tons,  and  would  cover,  if  spread 
out,  an  area  of  1,300  acres,  and  if  put  end  to 
end,  again,  would  stretch  over  15,000  miles, 
or  more  than  from  India  to  England  and  back. 
All  this  mass,  except  the  few  demands  which, 
as  always  happens  on  such  occasions,  come 
in  by  despairing  telegrams  close  to  the  cen- 
sus time,  had  to  be  printed,  despatched  and 
distributed  to  local  centres  by  the  end  of 
December.  It  was  dealt  with  by  the  Govern- 
ment presses,  except  in  a few  instances,  where 
lithography  had  to  be  used,  and  I must  add, 
with  the  greatest  possible  economy,  punctu- 
ality, and  efficiency  in  every  respect. 

This  narrative,  which  I fear  is  becoming 
tedious  in  its  detail,  has  now  reached  the 
point  when  the  enumeration  itself  is  in  ques- 
tion. Here  we  diverge  altogether  from  the 
English  system.  In  England,  as  you  know, 
the  schedule  is  left  with  each  householder  a 
few  days  before  the  census,  and  an  enumerator 
recovers  it,  fully  filled  in,  the  day  after.  If 
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the  householder  is  unable  to  fill  it  up  himself, 
he  is  instructed  to  invoke  the  aid  of  some 
competent  neighbour,  but  the  whole  onus  of 
the  return  falls  on  him,  and  the  enumerator  is 
practically  responsible  for  only  distributing 
and  collecting  in  full  tale  the  schedules  for  his 
beat.  In  India,  on  the  other  hand,  this 
system  can  be  made  applicable  to  none  but 
the  comparatively  small  European  element  in 
the  population,  and  to  native  gentlemen,  high 
in  rank  or  official  position.  In  the  city  of 
Bombay  alone  has  it  been  in  force  throughout 
the  community  for  the  last  three  enumerations. 
The  mixture  of  races  and  languages  in  that 
town  is,  no  doubt,  a strong  argument  in  its 
favour,  and  the  error  in  detail  in  1891  was  less 
than  I should  have  expected  from  my  experi- 
ence ten  and  nineteen  years  before,  on  both  of 
which  occasions  I happened  to  be  in  Bombay 
on  the  census  night.  The  standard  of  educa- 
tion, however,  is,  of  course,  a good  deal  higher 
there  than  in  the  rural  tracts  and  smaller  towns. 
In  the  United  Kingdom,  I suppose,  not  more 
than  five  or  six  householders  in  a hundred  are 
now  unable  to  fill  in  their  schedule,  but  in 
India  the  proportion  must  be  reversed.  In 
fact,  I doubt,  if  taking  the  number  who  can 
read  and  write,  and  discounting  those  of 
them  who  are  not  capable  of  comprehend- 
ing the  rules  for  filling  the  return,  you 
will  find  two  in  a hundred  who  could  be 
trusted  with  this  duty,  and  the  literate 
amongst  their  neighbours  would  not  ex 
hypothesise  numerous  enough  to  undertake 
to  do  it  for  them.  There  are  whole  tracts  of 
•country  in  different  parts  of  India,  both 
British  and  feudatory,  where  there  is  not  a 
single  person  within  miles  who  can  even  sign 
his  name,  except  the  village  accountant  and 
the  local  money-lender.  In  such  cases  it  is 
necessary,  of  course,  for  the  State  to  under- 
take the  whole  responsibility  of  the  census, 
and  the  burden  is  thrown  accordingly  on  the 
accountant,  to  whom  the  money-lender,  in  the 
•circumstances,  affords  most  useful  and  gratuit- 
ous aid.  But  it  is  the  same,  to  a greater  or 
less  extent,  all  over  India.  A schedule  left 
for  three  days  in  the  house  of  nine  out  of  ten 
•of  the  population  would  be  mislaid  in  a hole 
in  the  tiles  or  thatching,  or  strangely  plaited 
and  tied  up,  like  a court  summons,  in  a 
•corner  of  the  householder’s  waistcloth,  or 
again  stuck,  like  a turnpike  ticket,  into  the 
folds  of  his  turban,  and  forgotten.  The  tenth 
man  would  probably  spend  some  happy 
minutes,  not  inaudibly,  in  discussing  its 
legality  with  the  enumerator,  or  leturn  it 


endorsed  casually  with  the  primitive  addition 
sums  necessary  to  the  balancing  of  his  day- 
book. This  might  not  be  the  case  in  Burma, 
but  I do  not  think  that  even  there  the  returns 
would  be  properly  made.  The  general  result 
is  that  the  schedules  are  not  left  in  the  charge 
of  householders  at  all.  The  duly  appointed 
enumerator  of  the  block  has  them  all  bound 
into  books  of  convenient  size,  with  the  rules  in 
the  beginning  and  the  numbered-list  of  houses 
at  the  end,  and  a printed  sample  or  two  of 
schedules  filled  up  in  illustration  of  the  more 
knotty  points  raised  in  the  instructions.  By 
the  way,  with  reference  to  these  illustrations, 
an  amusing  incident  was  told  me  by  one  of 
the  provincial  superintendents.  He  had 
found  during  his  inspection  the  same  class 
of  misconceptions  uniformly  running  through 
so  many  districts  that  he  embodied  them  all 
in  a printed  schedule,  which  was  circulated, 
with  a note,  explaining  each  error.  Shortly 
afterwards  he  received  an  urgent  appeal 
from  one  of  the  officials  engaged  in  ar- 
ranging for  the  district  census,  imploring 
the  superintendent  to  withhold  the  said 
illustrative  schedule  from  publication,  as 
it  contained  several  serious  mistakes,  cor- 
rection of  which  accompanied  the  commu- 
nication ! I remember  a similar  case  years 
ago,  in  which  the  head  master  of  a high 
school  prepared  an  essay  containing,  in 
italics,  all  the  errors  in  English  most  common 
amongst  his  pupils.  This  was  taken  for  some 
time  as  a model  of  composition,  and  followed 
with  fidelity.  Moral : illustrations  and  samples 
are  not  always  instructive. 

To  return  to  our  enumerator.  It  is  obvious 
that  if  he  has  to  fill  in  an  elaborate  schedule 
for  each  household,  the  latter  numbering  from 
three  to  fifty  persons,  he  can  only  get  over 
about  a dozen,  at  most,  in  a night,  even 
without  reckoning  the  time  wasted  in  extract- 
ing the  information  required,  and  in  getting 
down  in  the  return  all  the  babies,  unmarried 
girls,  and  old  women,  who  would  be  left 
unmentioned  if  the  householder  had  his  way. 
So  that,  at  this  rate,  the  night  census  of  our 

287.000. 000,  more  or  less,  would  require  over 
4,500,000  of  enumerators.  Now,  the  total 
number  of  persons  of  fifteen  years  and  up- 
wards who  can  read  and  write  at  all  in  the 

262.000. 000, odd,  from  whom  the  information 
was  demanded,  is  about  11,340,000,  and  allow- 
ing about  the  same  proportion  in  the  rest  of 
the  country,  which  is  more  than  is  due, 
we  have  an  adult  literate  congregation  of 

12.500.000,  on  which  the  demand  for  enume- 
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rators  would  have  fallen  to  the  extent  of  about 
one  in  three. 

To  avoid  this  difficulty,  in  the  first  place, 
the  average  size  of  a block  in  rural  tracts  and 
small  towns  was  fixed  at  60  houses,  or  about 
300  persons.  We  thus  required  not  more  than 
950,000  enumerators,  instead  of  4,500,000. 
Secondly — and  this  I must  impress  upon  you 
is  the  cardinal  point  in  the  whole  census- 
taking— the  enumerator,  at  a certain  varying 
interval  before  the  census,  went  round  his 
block,  and  filled  up  all  his  schedules  for  the 
ordinary  residents  of  each  house,  and  for  such 
sojourners  as  were  not  likely  to  leave  before 
the  census  night.  He  was  not  bound  to  enter 
a lot  of  guests  and  visitors*  simply  stopping  a 
few  days  for  a marriage  or  pilgrimage,  or 
come  shopping  from  neighbouring  villages,  as 
all  these,  under  the  rules,  would  be  registered 
by  the  enumerator  of  their  own  block  as  if 
they  were  present,  since  their  family  or  neigh- 
bours would  tell  him  that  they  would  be  back 
for  the  census.  Thus,  not  only  was  nearly 
the  whole  census — in  fact,  the  whole  of 
that  of  the  ordinary  population  of  a place — 
taken  in  anticipation  of  the  synchronous 
operation,  but  the  interval  afforded  time  for  a 
most  expensive  and  thorough  inspection  of  the 
enumerators’  work  by  both  district  and  census 
officers.  In  this  way,  the  rules  were  illustrated 
in  their  actual  working,  and  the  results  were, 
on  the  whole,  most  conducive  to  accuracy 
of  detail.  Personally,  I had  the  opportunity  of 
seeing  this  part  of  the  enumeration  in  many 
towns  of  the  North-West  Provinces,  Oudh,  the 
Punjab,  Sindh,  the  Central  Provinces,  and  Bom- 
bay, from  the  Khaibar  to  the  sea,  and  it  gave 
me  an  excellent  notion  of  the  quality  of  the 
work  and  the  direction  which  statistical  errors 
were  most  likely  to  take.  After  this  inspection 
by  the  local  census  officers,  all  the  enu- 
merator had  to  do  was  to  go  over  his  register 
again  on  the  census  night  at  each  house,  and 
bring  the  return  up  to  date  by  striking  out  the 
entries  of  the  inmates  who  had  died  or  departed 
since  he  was  there  before,  and  entering  those 
who  had  been  born  since  or  who  had  come  to 
the  house  as  visitors.  These  alterations  were 
made  in  red  ink,  so  that  they  could  be  easily 
checked,  and  a good  supervisor  could  tell  very 
soon  thereby  whether  the  enumerator  had 
really  visited  his  block  thoroughly  or  not.  My 
impression  is  that  in  towns  the  final  check 
was  invariably  done  in  accordance  with  the 
rules ; in  ordinary  villages,  too,  this  was 
generally  the  case,  whilst  in  scattered  villages 
probably  the  round  of  the  houses  was  made  on 


the  afternoon  preceding  the  census  night  and 
the  early  morning  following  it,  and  the  evening 
was  reserved  for  entrapping  travellers  and 
vagrants,  or  in  discussing  the  schedules  with 
the  local  elders  in  the  village  meeting-place. 
Now  from  the  description  I have  given 
of  our  plan  of  procedure,  it  will  be  seen 
that  there  is  practically  a double  enumera- 
tion, one  original,  the  second  a test  of  it, 
so  that  the  chances  of  accuracy  are  very 
good,  as  Sir  Richard  Temple  pointed  out  in 
a recent  article  he  published  in  the  Fortnightly 
Review.  The  system  adopted  has  also  all 
the  advantages  of  the  non-synchronous  enume- 
ration, and  still  keeps  intact  the  main  object 
of  simultaneous  registration,  namely  the  pre- 
vention of  omission  or  double-counting.  It 
seems,  on  the  whole,  the  best,  even  if  not  the 
only  system  that  could  be  carried  out  in  India, 
but  it  is  clearly  unsuited  for  countries  where 
clerical  labour  is  expensive,  or  the  body  of  state 
officials  comparatively  small.  One  of  the  great 
advantages  India  possesses  in  connection  with 
operations  of  this  nature  is  the  village  system. 
I have  already  mentioned  how  it  helps  in  map- 
ping out  the  country  into  areas  for  census 
enumeration  and  supervision  ; I have  now 
to  add  that  it  provides  the  bulk  of  the 
agency  available  for  that  purpose.  In 
provinces  and  states  where  this  system  is 
in  force,  all  statistics  of  births  and  deaths, 
vaccination,  diseases,  crops,  cultivation,  re- 
venue, boundaries,  and  I dare  say  other 
matters  are  traceable  to  their  source  in  the 
village  accountant.  In  Bengal  and  the  neigh- 
bouring districts  of  Assam,  I believe,  the  local 
constable  or  watchman  is  the  purveyor  of 
information  on  most  of  these  subjects,  and 
the  census  had  to  look  elsewhere  for  its  staff. 
West  and  south  of  Bengal,  however,  the 
accountant  who  enlisted  the  services  of  his 
family,  some  of  whom  were  usually  in  training 
for  the  post ; the  village  schoolmaster,  when 
there  was  one,  and  some  of  his  elder  pupils  ; 
the  local  grocer  and  his  writer ; and,  in  towns, 
the  municipal  commissioners,  their  relatives, 
clerks,  and  the  corporation  establishment, 
constituted  the  bulk  of  the  census  officers, 
with  the  addition  of  every  Government  clerk 
who  could  be  spared  for  a couple  of  days 
before  and  after  the  census  night.  In  most 
provinces,  too,  very  efficient  aid  was  gratui- 
tously given  by  all  non-official  classes,  espe- 
cially in  supervising  the  carrying  out  of  the 
published  rules,  so  that  comparatively  little 
expense  was  incurred  on  account  of  agency. 
It  was  made  a rule,  too,  that  every  one  should 
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be  given  a beat  as  near  as  possible  to  his  own 
residence,  so  that  he  could  give  his  services 
more  conveniently  to  himself,  and  without 
interfering  with  his  other  avocations.  There 
were  cases,  of  course,  in  which  specially 
engaged  enumerators  had  to  be  despatched 
long  distances  into  wild  and  unhealthy  tracts. 
These  men  were  well  paid,  but  their  number 
was  kept  down  as  much  as  possible,  both  to 
reduce  expenses  and  to  get  the  work  done 
better,  since  it  was  found  that  greater  accuracy 
was  to  be  got  out  of  the  regular  staff,  working 
non-synchronously,  than  by  employing  for  a 
few  days  a lot  of  irresponsible  hands,  who 
dreaded  the  jungles  and  despised  the  inhabit- 
ants thereof,  and  whose  main  object  was  to 
get  back  home  as  soon  as  they  could,  and 
touch  their  reward.  The  instruction  and  drill- 
ing of  this  army  of  enumerators  was  a matter 
that  required  much  attention  and  time,  especi- 
ally as  the  superior  census  officers  had  first 
to  be  put  through  the  same  mill,  in  order  that 
they  might  appreciate  the  difficulties  of  the 
task,  and  understand  the  details  of  the  rules. 
The  usual  plan  was  for  one  of  the  district  staff 
to  take  a class  of  the  supervisors  round  a few 
houses,  and  enumerate  the  inhabitants,  either 
before  or  through  his  pupils.  Or,  again, 
witnesses  or  applicants  present  in  a court  or 
at  a magistrate’s  camp  were  pressed  into 
services  as  subjects.  The  servants,  clerks, 
and  messengers  of  some  of  the  superintendents 
were  so  often  put  through  the  process,  by  way 
of  illustration,  that  they  got  to  be  quite  experts 
in  the  schedule,  and  no  doubt  made  excellent 
enumerators  when  the  time  came. 

We  have  now  traced,  vicariously,  the  path 
of  census  administration  up  to  the  point  at 
which  the  returns  have  been  obtained.  Here 
we  cease  our  dealings  with  the  public,  and  the 
technical  part  of  the  work  begins,  in  which  the 
new  material  is  worked  into  statistical  form. 
Before  I enter  upon  the  scope  of  the  inquiry, 
I had  better  finish  with  the  enumerators, 
for  their  job  was  not  quite  over  when  they  had 
completed  their  round  on  the  census  night. 
First,  they  had  to  repair  to  the  head-quarter 
village  of  their  circle  or  ward,  as  the  case 
might  be,  and  there  have  their  books  of 
schedules  examined  and  passed  by  their 
superiors.  There  were  generally  about  ten 
blocks  in  a circle,  and  as  soon  as  a book  was 
examined,  it  was  returned  to  the  enumerator, 
who  totalled  the  population  by  sex,  and  then 
the  occupied  houses,  and  passed  the  results  to 
the  supervisor  on  a slip  of  paper.  The  book 
was  then  made  over  to  a second  enumerator, 


who  did  the  same  addition.  If  the  two  results 
tallied,  the  totals  were  entered  in  the  form 
kept  for  the  circle,  as  well  as  on  a slip 
attached  to  the  book.  The  circle  was  then 
totalled,  and  the  result  brought  to  the  sub- 
divisional  head-quarters,  from  which  it  was 
sent  in  a second  edition  of  the  slip  to  the 
district  centre,  and  the  district  population, 
when  compiled  therefrom,  was  telegraphed  to 
me  in  Simla,  confirmed  in  a detailed  slip,  sent 
by  post.  A duplicate  was  also  sent  to  the 
Provincial  Census  Officer. 

The  number  of  districts  in  India  and  Burma 
is,  or  rather  was  in  February,  1892  (for  some 
changes  have  been  made  since),  about  250, 
and  of  states  and  agencies  communicating 
direct  about  100.  Added  to  these  were  60  or 
70  large  towns,  and  all  the  correcting  and  re- 
vising messages.  Telegrams  began  to  arrive 
on  the  second  day  after  the  census,  and  for 
the  next  fortnight  they  pattered  in  at  the  rate 
of  from  five  to  40  a day.  The  exuberant  zeal 
of  some  officials  led  them  to  class  their  com- 
munications as  “urgent,”  which,  according 
to  Indian  rule,  compels  the  telegraph  office  to 
deliver  them  at  once  by  special  messsenger. 
I had  visions  of  this  beforehand,  and  had 
warned  the  office  that  the  Census  Commis- 
sioner was  worthy  of  his  repose,  and  that 
nothing  was  urgent  after  his  office  was  closed 
for  the  day.  I fear,  however,  that  my  assistant, 
who  had  not  thought  of  this  precaution,  must 
have  ^passed  several  disturbed  nights,  as  the 
telegraph  officials  doubtless  felt  bound  by  rule 
to  deliver  urgent  messages  somewhere  or 
other,  and,  therefore,  shot  them  out  on  him. 

I now  pass  on  to  an  entirely  different  topic, 
namely,  the  information  required  at  the 
census.  There  are  certain  subjects  which,  it 
has  been  argued  at  various  international 
statistical  conferences,  should  be  invariably 
included  in  a schedule,  and  of  these  the  most 
important  are  age  and  sex,  which  enter,  also, 
into  most  of  the  other  branches  of  census 
statistics.  In  India,  especially,  where  the 
results  of  famine  often  seriously  disturb  the 
balance  of  both  in  their  normal  distribution, 
the  comparison  between  two  enumerations  is 
both  valuable  and  interesting,  since  even 
though  the  ages  may  be  anything  but 
correctly  returned,  the  misstatements  are  pro- 
bably on  the  same  lines  on  both  occasions. 
Again,  in  most  countries  a return  is  made  of 
the  single,  married,  and  widowed.  In  one 
country  I know  of,  the  census  goes  further, 
and  tabulates  the  divorced,  and  also  those 
separated  from  bed  and  board,  but  we  were 
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content  with  the  three  normal  conditions  in 
India,  and  even  divorce,  which  had  to  be  pro- 
vided for  in  the  rules,  was  not  found  sus- 
ceptible of  uniform  treatment.  In  one 
province  it  was  returned  under  widowed, 
which  is  correct  according  to  the  instructions, 
in  another  it  was  either  not  mentioned  at  all, 
or  the  divorced  were  returned  as  married. 
Yet  it  is  a recognised  condition  and  of  no 
rare  occurrence.  These  returns  of  civil 
condition  in  India  are  of  some  importance 
owing  to  the  widely  different  marriage 
systems  which  are  found  in  that  country,  and 
to  the  possible  effect  of  some  of  them  on  the 
physical  and  moral  character  of  the  people 
who  follow  them.  They  have  been  somewhat 
prominently  brought  into  question  during  the 
last  two  or  three  years,  owing  to  legislative 
action,  past  and  present,  and  the  result  of  the 
census  will  no  doubt,  in  respect  to  the  returns 
on  this  subject,  be  widely  and  carefully  scruti- 
nised, but  they  do  not  fall  within  the  scope  of 
my  present  paper. 

A return  of  birthplace  may  be  included 
amongst  those  classed  as  necessary  at  every 
census.  Apart  from  any  question  of  a nation- 
ality or  allegiance,  the  recruitment  of  the 
population  from  outside,  and  migration  within 
the  country,  are  both  important  subjects,  par- 
ticularly in  India,  which  presents  the  extremes 
of  both  density  and  paucity  of  population. 
It  receives,  too,  on  the  east  the  pressure  of  a 
foreign  population  notorious  for  its  immi- 
grating instinct,  and  on  the  opposite  frontier 
is  colonised  by  a race  whose  sympathies  are 
not  always  with  those  who  would  rule  over 
them.  It  was,  therefore,  decided  to  obtain  a 
return  of  birthplace  by  districts  for  each 
province  and  its  contiguous  neighbours,  and 
by  provinces  for  the  rest  of  the  country.  This 
gives  the  means  of  judging  of  the  immigration 
from  one  district  into  another,  and  as  the 
return  is  by  sex,  it  will  show  whether  the 
movement  is  real  or  merely  the  usual  in- 
terchange by  marriage  according  to  the  Hindu 
custom  of  seeking  a wife  from  another  village 
more  or  less  distant.  It  is  also  useful  to  see 
the  extent  to  which  the  districts  of  the  province 
contribute  towards  the  population  of  the  large 
seaport  cities,  since  the  latter  are  notoriously 
largely  maintained  from  outside.  A subsidiary 
matter  in  connection  with  such  a return  is  that 
from  it  can  be  seen,  so  far  as  the  province  and 
its  neighbours  are  concerned,  which  districts 
or  states  are  the  chief  exporters  of  their  males, 
and  which,  on  the  contrary,  provide  resources 
for  all  their  indigenous  sons  within  their  limits. 


In  time,  with  a population  so  varied  in  race, 
language,  and  religion,  and  a country  differing 
so  widely  in  different  parts  in  fertility  and 
resources,  a return  of  this  description  yields  a 
complete  harvest  of  valuable  information,  pro- 
vided sufficient  time  be  given  to  its  exploration. 

The  question  of  returning  parent  tongue  at 
the  census  was  finally  decided  in  favour  of 
retention  of  the  column  in  the  schedule,  though 
it  was  not  suggested  that  the  object  with  which 
it  was  originally  introduced,  namely,  that  its 
connection  with  birthplace  might  help  in  de- 
ciding nationality,  should  be  kept  in  view.  It 
is  to  be  tabulated,  accordingly,  from  a philo- 
logical standpoint,  simply  as  indicative  of  the 
relative  strength  and  the  various  synonyms  of 
the  numerous  languages  and  dialects  found  in 
India.  There  are  possibly  a few  instances  of 
overlapping  languages  in  which  it  may  be 
useful  to  ascertain  how  far  one  has  been 
getting  predominance  over  the  other  during 
the  decade,  but  the  chances  are  that  a question 
of  this  sort  will  have  been  settled  between  the 
district  and  the  educational  authorities  without 
any  need  of  census  information. 

The  question  of  nationality,  which  I have 
just  mentioned,  was  settled  by  using  that  term 
in  schedules  issued  to  European  foreigners,  in 
whose  case  alone  is  the  information  ever  re- 
quired. In  the  vernacular  editions,  the  column 
was  headed  sub-caste  or  class,  and  in  the 
triglott  schedules  used  in  Bombay  city,  this 
led  to  some  curious  confusion  between  the 
terms  amongst  the  English-knowing  non- 
European  population.  In  the  same  way,  the 
word  race  was  used  in  the  English  form,  and 
caste  or  tribe  in  the  vernacular ; and,  I may 
say,  the  returns  under  these  two  columns  to- 
gether added  a very  considerable  amount  to 
the  labour  and  expense  of  dealing  with  the 
results  of  the  census,  as  the  confusion  be- 
tween the  two  was  almost  inextricable  with- 
out referring  right  back  to  the  original  schedule 
to  see  what  the  individual  really  meant.  The 
whole  question  of  caste  and  tribe  in  India  is 
such  a wide  one,  that  it  will  be  out  of  the 
question  for  me  to  enter  upon  it  in  this  place. 
For  the  information  of  those  of  you  who  are 
acquainted  with  the  caste  system,  I may  state 
that  in  addition  to  the  return  of  the  strength 
of  each  caste,  the  series  of  caste-tables  in- 
cludes one  showing  the  four  selected  infirmi- 
ties, of  which  I have  still  to  speak,  by  caste ; 
also  those  who  know  how  to  read  and  write 
by  caste,  distinguishing  those  who  know 
English  from  the  rest ; and,  finally,  though 
not  for  the  whole  of  India,  a statement  show- 
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ing  marriage  statistics  for  each  caste  by 
different  age  periods,  indicating  those  where 
infant  marriage  and  widow  re-marriage,  &c., 
are  respectively  prevalent,  and  the  different 
provincial  or  territorial  custom  in  those  re- 
spects. I need  not  tell  those  whom  I am 
now  specially  addressing  that  this  series  is  a 
very  bulky  one,  though,  I must  add,  that  save 
within  broad  limits,  it  is  not  likely  that  the 
information  can  be  welded  into  an  imperial 
total  of  much  value,  but  must  be  made  use  of 
by  uniform  groups  or  in  its  provincial  form. 

The  return  of  infirmities  which  I spoke  of 
in  connection  with  caste,  comprises  two  tables, 
one  showing  the  infirmity  by  age  for  each  sex, 
the  second  that  by  caste,  just  mentioned.  The 
four  infirmities  selected  for  inquiry  are  un- 
soundness of  mind,  that  is  both  lunacy  and 
imbecility,  congenital  deaf-muteness,  blind- 
ness, and  leprosy.  I fear  the  returns  are  far 
from  complete,  but  in  this  our  census  does  not 
much  differ  from  that  of  other  countries.  For 
instance,  it  is  difficult  to  get  the  deaf  and 
dumb  separated  into  congenital  and  others. 
Blindness  I fear,  too  often  includes  the  one- 
eyed,  in  spite  of  there  being  a special  and 
different  name  for  the  latter.  Leprosy  is  a 
term  which  has  unfortunately  been  associated 
in  the  case  of  an  Oriental,  with  whiteness  of 
kin,  from  Gehazi  downwards,  so  that  possibly, 
though  every  means  were  taken  to  prevent  it, 
leukodermacy  has,  though  in  comparatively 
few  cases  perhaps,  passed  into  the  return  with 
the  true  disease.  Moreover,  as  to  leprosy, 
either  women  are  not  effected  to  anything  like 
the  same  extent  as  men  in  India,  or  there  has 
been  serious  concealment  of  the  disease 
amongst  the  former  sex,  for  the  disproportion 
between  the  two  is  astonishing.  This,  how- 
ever, is  another  question  concerning  the  re- 
sults of  the  census,  which  like  the  former, 
must  be  set  on  one  side  for  the  present. 

A further  subject  on  which  information  is 
collected  in  India  in  accordance  with  the  cus- 
tom in  a few  Occidental  countries,  is  that  of 
education,  or  rather  degree  of  instruction.  We 
used  three  heads,  those  who  are  under  instruc- 
tion, those  who  are  not,  but  can  read  and 
write,  and  those  who  are  not,  and  cannot. 
These  are  returned  under  three  age-periods, 
though  unfortunately  the  latter,  which  are 
based  on  fives,  do  not  commend  themselves  to 
the  educational  authorities,  who  have  selected 
multiples  of  six  for  their  statistics.  Consider- 
ing the  general  quality  of  Indian  age-returns, 
I do  not  think  the  difference  is  material.  Pro- 
bably the  chances  are  equal  that  a person 


returned  as  5 is  6 or  4 ; 12  again,  is  far  too 
favourite  an  age  in  our  return,  at  the  expense 
of  11  to  14,  and  18  is  possibly  used  as  the 
equivalent  of  anything  between  16  and  19.  I 
I think,  too  that  we  of  the  census  conference 
were  injudicious  in  recognising  those  under 
instruction  at  all,  and  that  a more  useful  re- 
turn would  have  resulted  had  the  distinction 
been  simply  between  those  who  can  read  and 
write  and  those  who  cannot.  I have  mentioned 
above  that  this  general  return  is  supplemented 
by  caste  details,  so  far  as  those  are  concerned 
who  can  read  and  write.  This  is  with  a view 
of  ascertaining  how  far  down  the  social  scale, 
which  is  fairly  enough  measured  by  caste,  has 
this  degree  of  instruction  penetrated ; and 
also,  in  the  same  way.  amongst  what  castes 
is  the  knowledge  of  English  found,  and  in 
what  proportion  to  the  total  number  who  can 
read  and  write. 

There  remain  two  subjects,  occupation  and 
religion.  As  to  the  first,  statistical  opinion  is 
divided  regarding  the  value  of  a census  re- 
turn. Experience  in  some  countries  has  shown 
that  the  subject  can  only  be  properly  treated 
by  a special  inquiry,  more  minute  than  can 
be  obtained  at  a census.  Others  hold  that, 
by  dint  of  instructions  and  supplementary 
columns,  a valuable  amount  of  informa- 
tion can  be  got  on  to  the  schedule.  I am 
inclined  to  range  myself  in  the  former  camp, 
as  I fear  the  best  census  return  will  always 
contain  misleading  figures,  and  that,  too, 
with  reference  to  perhaps  some  of  the  most 
important  occupations.  The  return  in  1881 
was  considered  by  most  of  us  who  had  the 
handling  of  it  so  inadequate  as  to  the  number 
of  persons  engaged  in  the  different  occupa- 
tions that  we  recommended  that  the  distinc- 
tion between  worker  and  dependent  should  be 
dropped,  save  as  a salve  to  certain  prejudices 
which  would  object  to  the  ascription  to  a 
woman  of  a distinctively  male  occupation,  and 
vice  versa.  Our  suggestion  was  accepted  by 
the  Government  of  India,  and  the  occupation 
return  contains  against  each  entry  the  males, 
females,  and  both  combined,  for  town  and 
country  severally,  under  suitable  age-periods. 
Thus  the  grand  total  of  these  facts  shows  the 
number  of  persons  living  by  a certain  occupa- 
tion, whether  they  work  at  it  themselves  or  are 
supported  without  working  by  some  one  else 
who  works  at  it.  The  results  remain  to  be 
analysed,  till  the  completion  of  which  process 
my  judgment  remains  in  suspense  on  the  value 
of  the  return. 

As  regards  religions,  which  are  not  recorded 
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at  the  census  of  England,  the  Indian  return 
is  of  interest  in  several  ways,  and  of  practical 
value  in  some.  The  Mussulman,  Zoroastrian, 
Jew,  Christian,  and  Buddhist,  are  all  well 
defined,  and  comparison  with  former  enumera- 
tions is  possible  and  probably  accurate.  But 
when  we  come  to  Sikhs,  Jains,  and  Hindus, 
and  get  down  to  the  religions  of  forest  tribes, 
which  last  have  been  tabulated  under  the 
collective  title  of  animistic,  we  enter  territories 
the  boundaries  of  which  are  as  undefined  as 
those  of  the  Pamir  or  Upper  Burma.  The 
outskirts  of  Hinduism,  especially,  are  as 
uncertain  as  the  course  of  exchange.  There 
is  no  doubt  that  Brahmists,  and  the  newly- 
found  title  of  Aryan  may  for  all  practical  pur- 
poses be  considered  as  still  within  the  fold. 
Jains,  too,  have  been  known  to  return  their 
religion  as  Hindu,  but  of  the  Jain  sect.  Sikhs 
are  better  defined,  but  the  distinction,  except 
perhaps  amongst  the  fighting  classes,  is  a 
good  deal  one  of  ritual.  As  for  the  Forest 
tribes,  except  in  and  near  Burma,  it  is  often 
impossible  to  state  where  Hinduism  ends 
and  the  fetich,  or  tribal  form  of  worship, 
begins.  The  former,  in  fact,  only  seems  to 
acquire  cohesion  when  placed  in  antithesis  to 
Islam,  and  in  parts  of  the  Punjab  the  lower 
classes  do  not  seem  to  be  dogmatically  sound 
even  in  this  respect.  The  relative  strength  in 
the  towns  of  the  north,  of  Hindu,  Mussulman, 
and  Sikh,  is  a detail  often  requiring  attention. 
In  fact,  in  almost  every  large  town  in  India 
the  tabulation  of  the  two  former  may  be  of 
use.  The  antagonism  of  the  two  creeds  is 
always  in  existence  amongst  some  classes  of 
the  community,  and  a very  small  local  circum- 
stance may  turn  out  to  be  the  very  match 
required  to  kindle  it. 

I think  I have  now  traversed  the  whole  field 
of  the  census  inquiry,  and  have  sufficiently 
shown  what  it  was  that  we  set  before  ourselves 
to  do,  and  how  we  arranged  to  do  it.  All  that 
I have  left  untouched  are  the  expenses,  and 
the  purely  technical  processes  through  which 
the  returns  pass  from  the  individual  entry  in 
the  schedule  to  the  aggregate  of  the  provincial 
or  Imperial  total.  These  last  are  highly  com- 
plicated, and  I will  ask  you  to  take  my  word 
for  it  that  they  are  exceedingly  uninteresting, 
especially  to  one  who  has  just  been  engaged 
in  winding  them  up.  They  are  also  the  most 
expensive  section  of  the  operations,  and  this 
is  the  less  satisfactory,  because  most  of  the 
cost  is  incurred  for  the  sake  of  insuring  by 
revision  the  accuracy  in  tabulation  which  one 
inexperienced  in  such  matters  might  reason- 


ably presume  would  be  attained  in  the  original 
work.  They  also  cause  perhaps  more  anxiety 
even  than  the  enumeration,  because  the  opera- 
tions are  more  concentrated,  and  the  means  of 
check  and  correction  are  always  available,  and 
sometimes  misused  by  a trusted  subordinate. 
Last,  but  not  least,  they  afford  the  fullest 
opportunity  to  the  Census  Commissioner,  await- 
ing the  provincial  returns  in  the  Olympian 
atmosphere  of  Simla,  to  become  disagreeably 
importunate. 

We  have  come  now  to  the  climax  of  all 
public  entertainments,  the  bill.  It  will  not 
need  the  classic  quarter  hour  of  Rabelais  to 
consider,  for  I hope  I have  succeeded  in  show- 
ing that  what  may,  at  least  for  the  present,  be 
considered  an  equivalent,  has  been  prepared. 
Whether  digestion  will  confirm  my  opinion  is 
a matter  of  time,  for,  like  Martial,  my  aim  is 
that  the  fare  should  please  the  guests  not  the 
cooks,  and  the  provincial  dishes  have  still  to 
be  ordered  into  an  imperial  banquet.  The 
total  sum  falling  on  the  taxpayer  in  British 
territory,  excluding,  that  is,  the  States,  but 
including  the  whole  cost  of  my  own  personal 
share  in  the  operation,  is  about  25  lakhs  of 
rupees,  calculated  up  to  the  end  of  the  whole 
business.  But  out  of  this  a considerable  sum, 
of  say  Rs.  50,000,  was  incurred  on  account 
of  the  smaller  and  less  advanced  of  those 
states,  so  that,  in  order  to  arrive  at  the 
more  or  less  correct  incidence  of  the  charges 
per  head,  it  is  necessary  to  omit  that 
amount,  and  restrict  the  calculation  to  the 
provinces  alone.  By  this  means  you  will  find 
that  the  rate  per  1,000  people  was  as  nearly 
as  possible  10^  rupees,  that  is  14s.  8d.,  taking 
the  rupee  at  is.  4fd.,  which  is  a fair  average 
for  the  time  when  the  money  was  being  spent, 
though,  unfortunately  for  us  of  the  salaried 
classes,  it  is  so  no  longer.  Ten  years  ago, 
the  corresponding  population  dealt  with  was 
195,500,000  as  against  217,500,000,  and  the 
cost  24^-  rupees,  so  that  with  a task  increased 
by  over  ti  per  cent.,  not  to  mention  the  very 
material  increase  in  the  amount  of  information 
tabulated,  the  charges  remained  practically 
the  same.  This  result  is  greatly  due  to  the 
experience  gained  at  the  census,  with  which  I 
have  just  been  comparing  that  for  which  I 
am  responsible,  and  to  the  warnings  of  my 
predecessors,  of  which  due  advantage  was 
taken.  It  is  not  fair  to  institute  a comparison 
between  the  above  rates,  and  that  in  England, 
which,  in  i88i,was^4  18s.  4d.,  because  against 
the  greater  mass  and  complexity  of  the  popula- 
tion with  which  we  have  to  deal  in  India  must 
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be  set  the  great  advantages  we  derive  from  our 
village  staff,  and  from  the  fact  that  the  supply  of 
clerical  labour,  of  a sufficiently  good  quality 
to  be  of  service  in  census  operations,  is,  at  all 
events  in  most  of  the  larger  provinces,  in 
excess  of  the  demand.  For  instance,  when 
the  abstracting  offices  were  in  full  work,  we 
had  about  15,000  clerks  employed,  and  by 
judiciously  seconding  for  a time  permanent 
officials  of  a certain  rank,  adequate  inspection 
and  supervision  were  ensured. 

I will  now  conclude  this  account  of  the 
Indian  census  and  its  administration  with  a 
few  remarks  of  a personal  nature.  The  vital 
point  of  census  statistics  above  all  others  is 
uniformity,  that  is,  the  figures  must  every- 
where represent  identical  facts,  in  varying 
degrees.  It  is  essential,  accordingly,  that 
the  direction  of  the  operations  should  be 
centralised ; but  it  is  none  the  less  necessary 
that  the  application  of  the  rules  thus  issued 
should  be  identical  throughout  the  country. 
Now,  the  circumstances  of  India  are  such  that 
it  is  out  of  the  power  of  any  one  man  to  grasp 
them  all  in  the  detail  required  for  a census, 
so  that  much  of  the  responsibility  of  ensuring 
uniformity  of  results  was  imposed  upon  the 
provincial  superintendent.  For  every  general 
rule  or  instruction  issued,  and  for  every  form 
prescribed,  the  sole  responsibility  rests  on  me, 
but  once  in  the  hands  of  the  provincial  officer 
such  matters  had  to  be  moulded  in  the  local 
groove  best  tending  towards  the  desired  results, 
and  my  position  was  by  no  means  that  of  wire- 
puller, but  rather  of  chief  of  the  staff.  Many 
a thousand  miles  did  I travel,  and  many  if 
not  most  of  the  important  cities  of  India  were 
visited  by  me  in  my  tours  of  inspection,  and 
though  the  experience  thus  gained  must  be 
but  superficial,  I saw  enough  to  satisfy  me  that 
the  figures  we  have  collected  are  based  on 
facts  as  much  in  one  part  of  the  country  as  in 
another,  and  that  on  the  whole  the  connection 
is  a very  close  one.  The  reviews  of  their  pro- 
vincial figures  by  my  colleagues,  which  are 
now  either  published  or  to  be  issued  shortly, 
prove  the  interest  and  value  of  the  results. 
There  is  also  this  to  be  considered,  that  such 
works,  each  containing,  moreover,  from  250  to 
400  printed  pages  of  closely  tested  tabular 
matter,  were  prepared  in  from  13  to  15  months 
of  the  census,  whilst  within  a month  from  that 
date  substantially  correct  figures  for  over 
286,000,000  of  people  were  made  available  to 
the  public.  These  results  could  only  be 
obtained  by  months  of  incessant  and  anxious 
toil,  and  the  exercise  of  the  best  administrative 
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faculties  ; and  all  this  is  evidence  abundant 
that  the  labourers  in  both  provinces  and 
states  were  altogether  worthy  of  the  magnitude 
of  their  task. 


DISCUSSION. 

Sir  William  Plowden,K.C.S. I.,  M.P.,  said  he  had 
listened  with  interest  to  this  account  of  the  difficulties 
which  Mr.  Baines  had  to  encounter,  and  of  the  suc- 
cessful way  in  which  he  had  overcome  them.  The  first 
point  which  must  strike  the  attention  even  of  those 
not  acquainted  with  India,  was  the  enormous  area 
and  consequent  amount  of  work  which  had  to  be 
done ; as  shown  for  instance  by  the  figure  of  250 
tons  of  paper  used  in  the  schedules.  As  a former 
Census  Commissioner,  he  was  quite  able  to  realise 
the  truth  of  this  statement,  because  in  the  former 
enumeration  in  Bengal,  Mr.  Bourdillon  informed  him 
that  his  papers,  not  the  schedules,  but  the  abstracts 
which  he  sent  in,  would  have  filled  an  ordinary  lug- 
gage-train. The  next  striking  point  was  the  extra- 
ordinary success  of  the  operation.  To  think  that 
in  two  months  after  taking  the  census  the  public 
were  informed  of  the  total  figures  enumerated  was 
very  remarkable.  In  the  1881  census,  his  prede- 
cessor, Sir  Charles  Elliott,  and  himself,  with  all  their 
efforts,  were  unable  to  get  out  the  figures  until  late 
in  1882.  He  might  point  out  that  this  was  only  the 
second  imperial  census  which  had  been  taken, 
although  the  people  were  thoroughly  accustomed  to 
enumerations  of  this  nature.  Madras  had  the  most 
ancient  history  in  that  respect,  at  all  events 
since  the  British  occupation,  the  enumerations 
going  back  for  fifty  years ; but  in  the  North- 
West  Provinces  the  first  census  was  taken  in 
1847,  and  since  1851  it  had  been  repeated  at 
decennial  periods.  Mr.  Baines  had  remarked  on  the 
great  facilities  given  by  the  village  system,  and  shown 
how  through  the  village  accountant  or  watchman  an 
immense  amount  of  information  was  collected  con- 
tinually, and  at  the  beginning  of  a census  a great  deal 
of  work  was  done  by  these  officers  for  which  they 
were  paid  little  or  nothing,  though  but  for  their 
aid  the  counting  of  such  an  enormous  population 
would  be  utterly  impossible,  with  the  details  which 
were  included.  He  had  noted  the  particulars  speci- 
fied by  Mr.  Baines,  some  of  which  were  not  included 
in  the  English  returns,  viz.,  age,  sex,  civil  condition, 
language,  race,  or  nationality,  caste,  four  specified 
infirmities,  condition  of  education,  and  religion.  One 
of  the  principal  matters  which  called  for  attention 
was  the  great  difference  in  the  manner  in  which  tire 
information  was  collected  as  compared  with  the  prac- 
tice in  England.  Here  it  was  essential  to  success 
that  the  schedules  should  be  compiled  by  the  peojrle 
themselves,  the  per-centage  of  those  who  did  not  do 
so  being  almost  infinitely  small,  but  in  India  it  was 
exactly  the  reverse  ; the  whole  of  the  enumeration, 
with  the  exception  of  perhaps  from  5 to  10  per  cent., 
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being  effected  by  the  enumerators,  who  first  went 
•round  and  collected  the  information,  and  then  on  the 
census  day  finally  corrected  the  schedules.  The 
reason  for  this  was  obvious,  and  appeared  on  the 
face  of  the  return  which  Mr.  Baines  had  already  sent 
in  to  the  India-office,  a rough  copy  of  one  of  which 
Sir  Charles  Bernard  had  kindly  given  him.  The 
state  of  education  accounted  for  the  whole  matter; 
Tor  it  appeared  that  only  about  4 per  cent,  of  those 
above  the  age  of  15  were  able  to  read  and  write. 
Such  a state  of  things  would  be  incredible  in  England 
or  any  western  country,  but  he  was  glad  to  say  that 
rthis  per-centage  was  twice  as  good  as  it  was  ten 
years  ago,  showing  what  rapid  strides  education  was 
making.  The  cost  of  the  census  was  very  satisfactory, 
being  only  £250,000,  or,  rather,  at  the  present  rate  of 
•exchange,  about  £180,000,  which  was  not  a large 
sum  for  collecting  so  much  detailed  information  with 
regard  to  a population  of  280,000,000.  In  England 
the  cost  was  much  greater,  mainly  in  consequence 
of  the  difference  in  the  value  of  money.  If  125  lakhs 
were  multiplied  by  six,  it  would  be  about  a fair  com- 
parison, and  it  would  bring  the  cost  to  £1,500,000, 
taking  the  rupee  at  2s.,  or  at  the  present  rate  of  ex- 
change about  £1,100,000.  He  was  glad  to  see  how 
successful  Mr.  Baines  had  been  in  making  use  of  the 
•experience  of  the  past.  In  1881,  an  enormous  amount 
of  difficulty  was  experienced  in  various  provinces 
through  the  officers  appointed  to  superintend  the 
census  not  having  been  brought  together  early  enough 
to  make  the  preliminary  arrangements.  When  Lard 
Cross  consulted  him  on  the  appointment  of  a succes- 
sor to  conduct  the  1891  census,  feeling  how  necessary 
it  was  that  preliminary  arrangements  should  be  made 
in  which  previous  experience  should  be  utilised  in 
order  to  secure  uniformity  and  accuracy  in  the 
returns,  he  mentioned  the  names  of  two  of  the 
most  efficient  provincial  enumerators,  first,  that  of 
Mr.  Baines,  secondly,  that  of  Mr.  Ibbetson,  who 
wrote  one  of  the  best  reports  in  188 r,  and  was  now 
exercising  high  office  in  the  Punjab.  But  Mr. 
Baines  was  exceedingly  successful  as  the  enumerator 
in  Bombay.  His  report  was  remarkable  for  its 
easy  flow  of  language,  its  extreme  acuteness  of 
observation,  and  for  the  grasp  it  showed  of  the  fact 
and  figures  dealt  with.  The  work  he  had  now  done 
showed  how  fully  justified  Lord  Cross  was  in  con- 
ferring the  appointment  upon  him.  He  only  regretted 
that  the  present  paper  did  not  contain  some  informa- 
tion as  to  the  results  of  the  census,  the  most  pro- 
minent one  being  the  enormous  growth  of  the  popu- 
lation, especially  in  Madras.  There  had  been  of  late 
some  extraordinary  utterances  in  the  House  of  Com- 
mons with  regard  to  the  present  condition  of  the 
population  of  the  province,  the  exceeding  scarcity,  and 
possibly  impending  famine.  There  could  be  no 
doubt  that  while  in  previous  years  there  had  been, 
especially  in  the  neighbourhood  of  Mysore  and  parts 
of  Madras,  an  enormous  decrease  of  population, 
occasioned  partly  by  famine,  but  more  so  by  disease 
following  on  scarcity,  the  population  of  Madras  as 


evidenced  by  the  late  census  had  increased  to  a much 
larger  extent  than  that  of  any  other  portion  of  im- 
perial India.  That  was  fair  evidence  that  the 
statements,  hazarded  without  much  knowledge 
as  to  the  condition  of  the  people,  were  either 
entirely  unfounded  or  very  much  exaggerated. 
According  to  the  returns  he  had  seen,  there  was 
only  one  part  of  India  where  there  was  the  slightest 
falling  off  in  population,  viz.,  Coorg.  He  could  not 
understand  how  it  occurred,  but  the  figures  were  only 
about  140,000,  which  showed  a slight  decrease  as 
compared  with  1881.  In  every  other  case  there  had 
been  a steady  growth.  He  believed  himself  that  in 
all  parts  of  India  a healthy  progress  was  going  on. 
A great  deal,  not  worthy  of  credence,  was  said  as 
to  the  poverty-stricken  condition  of  the  people  of 
India.  He  had  had  a long  experience  as  a district 
officer,  and  he  must  say,  going  back  to  the  time  when 
he  first  entered  the  service  in  1852,  and  the  district 
with  which  he  was  most  familiar  in  1854,  to  which  he 
afterwards  went  again  as  collector,  and  once  again  as 
Commissioner,  viz.,  Meerut,  he  could  see  a most 
marked  improvement  in  the  condition  of  the  people 
in  the  thirty  years  which  had  elapsed.  Of  course 
there  was  poverty  there,  as  there  was  everywhere,  but 
the  people  were  improving  in  condition,  not  only 
physically,  but  also  morally  and  socially ; and  the 
Government  had  done  much  to  foster  the  develop- 
ment of  the  country.  He  believed  they  might  fairly 
look  forward  to  further  and  further  progress. 

Surgeon-Major  J.  M.  Cuningham  said  he  was 
interested  rather  in  the  results  of  the  census  than  in 
the  means  by  which  those  results  were  obtained. 
He  came  in  the  expectation  of  hearing  some  of  these 
results,  and  ventured  to  hope  that  next  Session  they 
might  have  a paper  from  Mr.  Baines  giving  some 
details  of  the  most  important  points  of  the  census. 

Mr.  M.  M.  Bhownaggree  also  agreed  with  the 
previous  speakers  that  Mr.  Baines  had  given  an  ex- 
cellent description  of  the  way  in  which  the  census 
was  taken,  but  thought  the  paper  would  have  been 
more  interesting  if  some  of  the  results  of  the  census 
had  been  given.  He  hoped  they  would  be  favoured 
with  the  same  in  the  course  of  the  next  Session ; 
meanwhile  he  would  refer  to  one  important  point 
which  had  also  been  mentioned  by  Sir  William 
Plowden,  and  that  was  the  state  of  education  in 
India  generally.  He  thought  if  some  of  the  funds 
which  were  now  devoted  to  what  was  called 
higher  education  were  distributed  more  fairly,  and 
expended  on  elementary  education,  there  would 
be  a larger  per-centage  of  educated  people  returned 
in  the  census  papers.  He  hoped  that  would  be  the 
case  before  the  next  census  was  taken,  ten  years 
hence.  It  was  a matter  which  did  not  really  fall 
within  the  scope  of  the  paper,  and  therefore  he 
would  not  dwell  at  length  on  it,  but  at  the  same 
time  there  was  a great  lesson  to  be  drawn  from  the  re- 
sults shown  by  the  census  on  this  head  ; that,  while  a 
few  selected  portions  of  India  could  boast  of  being 
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educated  in  the  classical  literature  of  both  hemi- 
spheres, it  was  deplorable  that  such  vast  masses 
should  be  returned  as  entirely  uneducated.  The 
future  regeneration  of  India,  in  great  measure,  de- 
pended not  on  the  high  quality  of  education  so  much 
as  on  the  area  over  which  it  was  spread.  He 
hoped  this  matter  would  not  be  lost  sight  of  by  those 
who  guided  the  destinies  of  the  Indian  Empire. 

Mr.  W.  Martin  Wood  said  he  had  been  much 
interested  in  the  paper,  and  was  glad  to  find  that  Mr. 
Baines  had  been  so  successful.  The  rapid  increase 
of  population  in  Madras,  which  Sir  William  Plowden 
had  referred  to,  must  probably  be  referred  to  an  effort 
of  nature  to  restore  the  balance  so  rudely  disturbed  by 
famine,  as  shown  by  the  census  of  1 88  r . He  was 

glad  to  hear  his  remarks  criticising  the  statements 
made  as  to  the  general  poverty  of  India.  He  did  not 
quite  follow  them ; but  trusted  they  would  be  taken 
notice  of,  and  that  the  question  should  be  gone  into 
more  thoroughly.  With  regard  to  Mr.  Bhownaggree’s 
remarks  on  the  small  number  of  literates  as  compared 
with  the  advance  in  higher  education,  he  thought 
it  was  not  necessary  to  put  the  two  branches  of  educa- 
tion in  antagonism  to  one  another.  That  very  small 
per-centage  included  the  collegians,  as  well  as  those 
who  had  only  the  three  R’s ; and  it  was  very 
undesirable  to  say  anything  to  further  the  disposition 
already  shown  by  the  Government  and  the  India 
Office  to  restrict  the  funds  devoted  to  Collegiate 
education.  While  so  doing,  they  did  not  give  the  funds 
to  the  advancement  of  primary  education,  but  threw 
the  expense  of  that  more  and  more  on  the  communi- 
ties themselves.  If  it  were  a question  of  finding 
funds  for  primary  education,  there  was  an  expendi- 
ture out  of  all  proportion  to  these  paltry  items,  which 
was  now  being  squandered  beyond  the  frontiers  of 
India,  thereby  straining  the  resources  of  the  country 
in  every  direction  ; and  increasing  the  anxiety  that 
everyone  now  feels  as  to  the  immediate  future. 

The  Chairman  said  they  were  all  much  indebted 
to  Mr.  Baines  for  this  paper.  Something  had  been 
said  about  the  paper  not  giving  any  of  the  results 
of  the  census,  but  the  fact  was,  the  figures  were  not 
yet  fully  compiled;  and  it  was  their  compilation 
and  correction  which  had  detained  Mr.  Baines  in 
India,  and  so  prevented  his  being  present.  He 
hoped,  however,  in  the  course  of  about  six  weeks,  to 
be  in  England,  and  to  read  a paper  before  the 
Statistical  Society,  and  that,  before  the  end  of  the 
year,  the  full  census  report  would  be  published. 
Something  had  been  said  in  the  discussion  as  to 
the  magnitude  of  the  work,  and  there  was  no  doubt 
that  the  taking  of  a census  of  286,000,000  of  people 
and  the  publication  of  the  results  within  a few 
weeks  was  the  biggest  thing  of  the  kind  ever 
done.  He  was  very  glad  that  Mr.  Baines  had 
brought  out  the  fact  that  India  was  a continent  of 
many  countries,  nations,  races,  and  religions,  and  it 
was  this  diversity  of  language  which  made  the  taking 
of  a census  in  India  so  difficult.  Something  was  said 


about  the  good  work  done  by  the  enumerators,  and 
he  did  think  the  Government  and  the  people  were 
immensely  indebted  to  them.  It  was  not  as  if  they 
were  employed  for  one  night  only,  but  for  weeks  and 
weeks  before  the  counting ; and  the  sujrervisors, 
most  of  whom  also  were  voluntary,  and  who  had 
previously  instructed  them,  corrected  their  work- 
There  were  about  one  million  of  these  enumerators*, 
most  of  them  voluntary  workers ; in  Bengal  alone 
400,000  were  employed,  of  whom  less  than  200  were* 
paid.  It  was  most  creditable  to  the  public  spirit 
of  the  Indians  that  they  should  in  this  way  have 
undertaken  the  work,  as  volunteer  officials.  It 
was  because  all  the  literate  class,  non -officials 
as  well  as  officials,  put  their  backs  and  hearts 
into  the  work  that  it  had  been  carried  through 
in  the  way  it  had.  Erom  many  sides  there  was 
evidence  of  the  way  in  which  numbers  of  people 
were  employed  for  weeks  beforehand  in  making 
preparations  for  the  census.  In  one  province  there 
were  complaints  that  the  revenue  could  not  be  got 
in  because  the  people  were  employed  on  the  census,  in 
another  that  the  land  could  not  be  surveyed  as  usual, 
because  the  village  officer  was  employed  in  the 
census,  and  only  a few  days  ago  a tea-planter 
stated  that  for  the  first  weeks  in  January  he  could  not 
get  any  work  out  of  his  clerks  on  the  tea-  gardens, 
because  they  were  all  employed  on  the  census. 
All  this  interfered  with  the  general  business  of 
the  country,  and  cost  a quarter  of  a million, 
and  he  hoped,  therefore,  notwithstanding  what 
statistical-minded  gentlemen  might  say,  that  India 
would  not  be  troubled  with  a census  oftener  than 
once  in  ten  years.  With  regard  to  the  registration  of 
births  and  deaths,  it  was  stated  that  in  some  parts 
that  was  very  incomplete,  and  so  it  was  in  some 
cases,  but  in  some  parts,  notably  in  Berar,  the  Central 
Provinces,  and  the  North-West  Provinces,  the  regis- 
tration was  particularly  well  done.  The  census  re- 
turns and  the  registrations  were  tested  in  this  way — 
to  the  total  for  1881  were  added  all  the  births  during 
the  succeeding  decade,  and  from  that  the  registered 
deaths  were  deducted,  and  the  two  results,  by  the 
census  of  1891  and  by  the  registration  figures,  came 
out  within  one-fifth  of  a per  cent,  of  each  other.. 
According  to  the  calculation  from  the  registration 
returns  there  ought  to  have  been  47,680,000  people 
in  the  North-West  Provinces,  and  according  to  the 
census  there  were  46,931,000.  Sir  William  Plowden 
had  referred  to  the  great  increase  in  population.  It 
had  increased  nearly  35,000,000  during  the  last  ten 
years.  Perhaps  4,000,000  were  due  to  the  increase 
of  territory,  and  some  might  be  accounted  for  by 
better  counting,  but  there  was  certainly  a clear  addi- 
tion of  nearly  30,000,000.  Going  back  two  decades 
further,  it  would  be  found  that  the  population  had 
increased  70,000,000  during  the  last  generation.  If 
it  went  on  at  the  same  rate,  by  the  middle  of  the 
next  century  the  population  of  the  Indian  empire  and 
its  feudatories  would  have  reached  the  enormous 
total  of  500,000,000.  Sir  William  Plowden  ex- 
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pressed  the  belief  that  the  people  in  India  were,  as  a 
mass,  better  off  than  they  were  a generation  ago. 
He  adverted  specially  to  Madras,  and  Mr.  Martin 
Wood  expressed  the  hope  that  this  matter,  the 
condition  of  the  ryots  in  Madras,  would  be  more 
thoroughly  sifted.  It  had  just  recently  been  very 
thoroughly  sifted,  for  there  arrived  by  the  last  mail 
at  the  India-office  a report  by  a native  gentleman,  a 
Registrar  of  Assurances  in  Madras,  a very  experi- 
enced and  educated  native  official,  Mr.  Srinavasa 
Aiyengar.  He  had  just  completed  a report  on 
which  he  had  been  at  work  for  two  years,  on 
Ihe  condition  of  the  Madras  Presidency,  especially 
the  poor  classes.  He  had  not  only  gathered  statistics, 
but  had  taken  evidence  from  natives  all  over  the 
Presidency,  and  gave  chapter  and  verse  for  his  con- 
clusions. He  was  of  opinion  that  the  population  of 
the  Madras  Presidency  was  decidedly  much  better  off 
on  the  whole  than  they  were  a generation  ago,  and 
infinitely  better  off  than  they  were  1 50  years  ago  ; 
yet  they  were  often  told  that  the  people  of  India 
were  very  much  better  off  under  the  old  regime  than 
under  the  new.  There  had  been  terrible  famines 
during  the  last  30  years,  and  it  was  said  that  such 
things  were  not  known  before  ; but  Mr.  Srinavasa 
Aiyengar  had  brought  out  the  fact  that  in  the  old 
times  there  were  terrible  famines,  and  that  they 
caused  terrible  distress  and  loss  of  life.  If  India  had 
been  exempt  from  famine  during  the  last  10  or  12 
years,  they  could  not  expect  such  exemption  to  con- 
tinue ; but  it  was  not  necessary  that  Britain  should 
take  upon  herself  the  guilt  and  the  shame  of  bringing 
these  famines  upon  India,  for  he  believed  the  power 
of  the  country  and  the  people  to  meet  famine  was 
much  greater  than  it  ever  was  before.  This  was  the 
last  meeting  of  the  Session,  and  he  was  glad  they  had 
had  so  good  a paper  to  conclude  a very  successful 
Session.  When  thanking  Mr.  Samuel  Digby  for 
.reading  the  paper,  he  would  add  an  expression  of  the 
Indian  Section’s  cordial  thanks  for  the  energetic  and 
wise  efforts  by  which  that  gentleman  had  made  the 
Session  so  satisfactory  and  so  successful. 

Sir  George  Birdwood  said  he  rose  to  move  the 
vote  of  thanks  to  Mr.  Baines  for  his  most  valuable 
and  interesting  paper,  which  he  hoped  would  be 
supplemented  on  some  future  occasion  by  another 
from  the  same  writer  on  the  results  of  the  Indian 
census.  Mr.  Baines,  in  the  midst  of  his  overwhelm- 
ing duties  in  connection  with  the  census,  had  put 
himself  to  the  greatest  possible  trouble  and  incon- 
venience in  preparing  his  elaborate  paper  for  the 
Society,  and  for  this  alone,  independently  of  its  great 
intrinsic  worth,  he  deserved  their  warmest  acknow- 
ledgments. Beyond  this,  and  recording  his  hearty 
concurrence  in  the  compliments  paid  by  the  Chairman 
to  Mr.  Samuel  Digby  for  the  successful  manner  in 
which  he  had  discharged  his  duties  during  the  closing 
Session  as  Secretary  to  the  Indian  Section  of  the 
Society,  he  would  have  preferred  at  this  late 
hour  to  say  no  more.  But  he  could  not  help  I 


adding  how  deeply  he  resented  the  attacks  that 
had  been  made  by  more  than  one  speaker  on 
the  ignorance  of  the  people  of  India,  simply 
because  their  traditional  culture  was  of  altogether 
a different  type  from  our  own.  For  his  part, 
nothing  gave  him  more  pleasure  in  listening  to  the 
reading  of  Mr.  Baines’s  paper  than  the  evidence  it 
afforded  that  the  vast  masses  of  the  historical  popu- 
lations of  India  were  still,  in  spite  of  our  Educational 
Departments,  living  in  the  ignorance  of  Western 
learning  and  science  which  is  bliss,  in  unquestioning 
good  fellowship  with  their  “ Gods  of  the  Elder  Days.” 
The  obstacles  thus  presented  in  India  to  scientific 
research  were  often  very  amusing.  In  his  first 
medical  appointment  at  Sholapore,  it  was  a part 
of  his  duty  to  record  the  daily  rainfall,  a work  in 
which  he  took  the  greatest  interest,  an  interest  with 
which  his  Hindu  assistant  seemed  to  show  the  live- 
liest sympathy.  But  gradually  a zanthic  tint  in  the 
gauge,  and  the  uniformity  of  the  daily  returns, 
aroused  his  suspicions,  and  on  inquiring  closely  into 
the  matter,  he  found  that  his  assistant  had  for  weeks 
been  playing  the  part  of  Jupiter  Pluvius,  out  of  sheer 
good  nature  to  gratify  his  (Sir  George  Birdwood’s) 
youthful  enthusiasm.  By  a singular  coincidence  when 
in  after  years  he  had  to  prepare  the  weekly  rain 
returns  for  the  whole  Presidency  of  Bombay,  he 
found  the  rainfall  for  the  Esplanade  had  been  vitiated 
for  years  by  the  contributions  of  a favourite  dog  to 
the  gauge  exposed  in  the  hospital  compound  of  the 
marine  battalion  every  monsoon. 

The  vote  of  thanks  having  been  put  by  the  chair- 
man, was  carried  unanimously. 


Mr.  Baines  arrived  in  England  on  the  1st  June, 
and,  having  seen  a proof  of  the  discussion,  has  been  so 
good  as  to  send  the  following  note  for  publication : — 

Up  to  the  middle  of  April,  I was  still  in  hopes  of 
being  able  to  leave  India  in  time  to  read  the  paper 
myself ; but  the  revision  of  the  work  in  one  or  two 
provinces  was  not  finished  by  the  latest  date  which 
could  have  landed  me  in  London  by  the  19th  May. 
As  regards  the  paper  itself,  I wish  to  point  out  that 
it  is  statedly  about  the  administration,  not  the  results 
of  the  census.  I wished  to  include  the  latter,  and, 
when  first  asked  for  a paper  on  the  Indian  census,  I 
hoped  to  have  been  able  to  carry  out  this  intention, 
as  the  main  tables  were  already  in  my  hands.  Unfortu- 
nately, however,  there  were  unforeseen  troubles  in 
store,  connected  with  the  floating  population  in 
Bengal  and  the  North  - West  Provinces,  which 
entailed  alterations  throughout  the  whole  series  of 
returns  ; and  it  was  only  in  the  beginning  of  May 
that  I was  able  to  finally  close  the  totals  for  India. 
Until  I had  submitted  the  latter  to  the  supreme 
Government,  I did  not  consider  myself  at  liberty  to 
publish  them,  except  in  a very  general  form,  so  that 
I made  no  use  of  them  in  writing  for  this  Society. 
It  may  be  interesting,  however,  to  set  down  a 
few  of  the  leading  features  of  the  census  results, 
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though  I must  reserve  explanations  for  a future  occa- 
sion. The  population  of  India,  then,  is  distributed 
between  British  territory  and  feudatory  States, 
giving  221,173,000  to  the  former,  and  66,050,500 
to  the  latter.  The  Shan  States  roughly  contain 

375.000  persons,  and  Sikkim  20,500,  excluded  from 
the  above  figures,  and  there  are  sundry  unenumerated 
tracts  in  Rajputana,  Upper  Burma,  British  Beluchis- 
tan,  &c.,  which  are  estimated  to  contain  about 
.450,000  inhabitants  in  addition  to  those  enumerated. 
The  census  deals,  therefore,  with  287,223,000  in 
round  numbers.  Dividing  them  into  rural  and  urban, 
we  find  only  27,251,000  of  the  latter,  of  whom 

6.173.000  live  in  the  large  cities  of  100,000  and 
upwards ; 3,200,000  in  towns  of  from  50,000  to 

100.000  inhabitants ; 4,500,000  in  those  of  from 

20.000  to  50,000;  5,500,000  in  the  large  market 
towns  (10,000-20,000);  and  7,800,000  in  towns  of 
less  population.  If  we  exclude  from  the  sum  the 
towns  not  enumerated  at  last  census,  it  will  be  found 
that  the  whole  urban  population  has  increased  by 
about  9J  per  cent.  The  rate  is  higher  in  the  larger 
towns  and  those  of  middle  size  than  in  the  smaller 
ones.  Bombay  heads  the  list,  if  we  exclude  suburbs 
and  adjacent  municipal  areas,  as  it  shows  a popula- 
tion of  821,764;  Calcutta  city,  with  its  immediate 
.suburbs,  returns  only  741,144,  but  taking  with  it  the 
adjacent  towns,  forming  practically  the  metropolitan 
area,  the  population  is  978,370.  There  is  a long 
drop  to  Madras,  with  452,000,  and  Hydrabad,  with 
415,000,  including  suburbs.  In  the  case  of  both 
Bombay  and  Calcutta  the  tendency  is  just  the  same  as 
in  London,  namely,  to  live  in  the  suburbs  or  adjacent 
towns,  and  haunt  the  city  only  for  business  during 
the  day.  In  Calcutta  this  tendency  is  especially 
strongly  indicated  in  the  census  returns.  In  Bombay 
the  most  marked  feature  in  the  enumeration  is  the 
decrease  of  women,  due,  greatly,  to  the  improved 
service  of  coasting  steamers,  which  allows  men  to 
run  up  and  down  without  transferring  their  families 
from  their  native  place.  I will  now  turn  to  the 
general  variation  in  population,  though  this  has  been 
treated  of  already  by  Sir  R.  Temple.  The  return  is 
shown  in  two  sections ; first,  the  nett  variation,  that 
is,  the  increase  in  provinces  and  States  enumerated 
in  1881,  the  result  being  an  addition  of  19,294,500  to 
the  former  and  of  8,526,900  to  the  latter.  In  many 
cases  the  high  rates  of  increase  amongst  females,  as 
compared  with  that  of  the  other  sex,  is  most  pro- 
bably attributable  to  the  greater  confidence  or  intel- 
ligence on  the  part  of  the  householders,  so  that  the 
actual  increase  is  less  than  that  shown  by  the  figures. 
On  the  other  hand,  the  details  show  a considerable 
movement  in  the  more  sparsely  populated  but  fertile 
tracts  of  the  Punjab  and  Central  India,  and  the  return 
to  normal  prosperity  of  the  famine-stricken  tracts  of 
Madras  and  Mysore.  In  connection  with  such  move- 
ments, however,  I may  add  that  the  birthplace  re- 
turns show  little  actual  migration  beyond  the  adjacent 
districts  or  States.  There  are  exceptions,  of  course, 
as  in  the  case  of  Assam,  Lower  Burma,  and  the 


flow  from  South  Behar  into  Calcutta,  and  from  the 
coast  into  Bombay;  but  the  total  results  are  that, 
out  of  286,025,000  persons  bom  in  India,  275, 1 15,000 
were  enumerated  in  the  same  province  as  that  in 
which  they  were  born,  9,481,000  in  provinces  con- 
tiguous to  it,  and  only  1,429,000  in  other  parts  of 
the  country.  As  to  immigration  from  outside,  there  are 
only  about  732,500  persons  returned  as  born  elsewhere 
than  in  India ; and  of  these  nearly  580,000  belong  to 
territory  immediately  contiguous  to  India,  and  107,700 
to  Europe.  The  additions  to  the  enumerated 
population  which  did  not  come  under  the  census  of 
1881  comprise  mainly  Upper  Burma,  2,947,000; 
Lushai,  43,600;  and  Quettah,  27,270,  under  the 
head  of  British  possessions;  and  Kashmir,  2,543,900 
of  the  States.  Thus,  the  census  now  under  review 
deals  with  about  33,386,200  persons  more  than  that 
of  ten  years  back,  of  which  nearly  28,000,000  are 
attributable,  for  the  most  part,  to  increase  in  popu- 
lation, and  5,300,000  to  accretion  on  the  register 
only.  The  details  of  the  variation  have  been  well 
analysed  in  the  provincial  reviews  that  have  reached 
me;  and  the  real  growth  of  the  population  will, 
ultimately,  I trust,  be  separable  from  that  merely 
due  to  greater  accuracy  in  the  operations.  I will 
not  burden  the  Journal  with  more  figures  at  present, 
except  to  mention,  as  being  a matter  of  recent 
interest,  that  the  number  of  lepers  returned  is  only 
126,126,  of  whom  but  30,990  are  females.  The  only 
tracts  in  which  this  information  was  not  returned  are 
Central  India  and  Kashmir,  so  the  data  may  be 
taken  as  fairly  general ; and  as  special  investiga- 
tion was  made  into  their  accuracy  wherever  great 
discrepancy  was  found  when  compared  with  the 
corresponding  return  for  188 1,  I think  the  results 
may  be  taken  to  be  as  correct  as  can  be  expected 
from  a non-medical  enumeration.  I will  end  these 
remarks  by  thanking  Sir  Charles  Bernard,  and  other 
members  of  the  Society  who  took  part  in  the  dis- 
cussion, for  the  hospitable  manner  in  which  they 
received  my  paper.  In  connection  with  Sir  William 
Plowden’s  remarks  on  the  promptitude  with  which  the 
population  return  was  published,  I must,  in  justice  to 
him,  mention  that  the  corresponding  table  was  issued 
in  1881,  about  six  months  after  the  census.  The  greater 
length  of  the  interval  was  due  mainly  to  the  want  of 
timely  notice  before  the  census  of  the  need  of  urgency. 
In  my  case,  the  main  object  was  to  let  officials  have 
the  return  for  use  before  the  end  of  the  year,  upon 
which  they  had  to  report  in  April.  Copies  of  the 
tables  and  returns  of  the  census  will  be  forwarded  for 
the  library  as  I issue  them. 


APPLIED  ART  SECTION. 

Mr.  De  Morgan’s  paper  on  “ Lustre  Ware,” 
read  on  Tuesday,  May  31st,  and  the  report  of 
the  discussion,  will  be  printed  in  an  early 
number  of  the  Jouriial. 
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Miscellaneous. 

♦ 

NIAGARA  AND  ELECTRICITY. 

Professor  George  Forbes,  F.R.S.,  has  communi- 
cated to  The  Times  a letter  on  the  extensive  works 
for  the  utilisation  of  the  Niagara  Falls  in  the  pro- 
duction of  electricity,  from  which  the  following 
extract  has  been  made.  Prof.  Forbes,  after  referring 
to  his  dreams  of  eight  years  ago,  when  he  stood  on 
the  southern  edge  of  the  American  Fall,  writes  : — 

“And  now,  eight  years  after,  I see  that  the  prepa- 
rations are  almost  complete  for  the  utilisation  of 
100,000  horse-power,  and  part  of  this  power  will 
certainly  be  used  long  before  the  close  of  the  year. 

“Few  people  in  England  who  have  heard  of  this 
engineering  feat  are  aware  of  how  far  it  has  been 
advanced.  More  than  a mile  above  the  falls  a canal 
has  been  cut  1,500  feet  long,  at  right  angles  to  the 
river.  A vertical  shaft,  140  feet  deep,  is  being  sunk, 
and  from  a lower  level  a tunnel,  28  feet  high,  and 
18  feet  wide,  and  6,700  feet  long,  has  been  carried 
at  a slope  of  7 per  1,000,  to  issue  at  the  foot  of  the 
cliffs  below  the  falls,  just  under  the  suspension- 
bridge.  This  work  is  all  nearly  completed.  The 
lining  of  the  tunnel  with  four  courses  of  bricks  is 
going  on  at  the  rate  of  100,000  a day,  and  this  rate 
is  about  to  be  increased.  The  turbines  are  in  hand, 
Part  of  the  power  is  to  be  used  in  factories  now 
being  built  directly  over  shafts,  and  we  are  now  pre- 
paring for  the  electrical  transmission  of  power.  In 
a year’s  time  it  is  probable  that  the  city  of  Niagara 
Falls  will  be  lighted  by  this  power,  and  the  street 
electric  railways  worked  by  it.  Factories  are  being 
erected  on  the  vast  extent  of  land  owned  by  the 
company  which  has  a perpetual  right  to  use  this 
power  over  five  miles  of  river  frontage  from  a little 
above  the  falls  upwards.  Already  thirty  acres  of 
land  have  been  reclaimed  by  the  company  from  the 
river,  and  the  river  is  about  to  be  deepened  in  front 
of  their  wharves.  A railway,  five  miles  long,  all 
passing  through  the  company’s  land,  is  in  hand  to 
connect  the  three  lines  of  railway  with  the  princi- 
pal factories  on  the  company’s  property.  This  will 
eventually  be  worked  by  an  electric  locomotive. 
Streets  have  been  laid  out  and  a part  has  been  laid 
aside  for  operatives’  cottages.  All  this  I have  seen, 
and  I recognise  the  foundation  of  an  important  manu- 
facturing centre.  Franchises  have  been  obtained  from 
owners  of  property  for  a second  tunnel  under  the  city 
of  Niagara  Falls.  All  this  has  been  done,  and  at  a 
surprising  small  cost,  by  the  energy,  caution,  and 
foresight  of  the  directors  of  the  company,  of  which 
Mr.  Adams  is  the  president,  Mr.  Wickes  and  Mr. 
Stetson  vice-presidents,  and  Mr.  Ranlrine  (a  cousin 
of  Professor  Macquorne  Rankine)  the  secretary.  In 
1890,  they  appointed  a Commission  of  leading 
scientific  men  in  Europe  and  America,  presided  over 
by  Lord  Kelvin.  These  Commissioners  considered 


all  the  proposals  submitted,  and  since  then  the  com- 
pany’s engineers  have  dealt  with  the  hydraulic 
problems.  The  Board  of  Engineers  includes  the 
names  of  such  men  as  Professor  Colman  Sellers,  Mr. 
Herschel,  and  Colonel  Turrentini,  of  Geneva.  The 
electric  part  of  the  work  is  now  to  be  carried  out.  In 
1890,  when  preparing  plans  to  lay  before  the  Com- 
mission, I proposed  to  employ  alternating  currents,, 
using  as  motors  either  the  alternating  dynamo  or  the 
multiphase  motor,  which  has  since  attracted  so  much 
attention  at  Frankfort  last  year.  This  was  an  inno- 
vation on  previous  practice,  and  it  is  worthy  of  record 
that  the  Commission  were  unanimous  (with  one  ex- 
ception) in  desiring  to  pass  a resolution,  saying  that 
alternating  currents  were  not  available  for  the  purpose. 
Already  opinion  has  changed,  and  the  subsequent 
progress  has  so  completely  borne  out  the  views 
expressed  in  1890  that  we  are  going  to  adopt  this 
method. 

“ It  may  be  that  what  I have  already  written  may 
convince  many  of  the  enormous  character  of  this 
undertaking.  But  the  importance  of  the  company’s 
transactions  has  been  only  half  told.  They  have 
lately  acquired  from  Canada  the  exclusive  right  to  use 
land  in  the  Victoria-park  for  the  same  purpose  for 
100  years.  The  river  above  the  Horseshoe  Fall  on 
the  Canadian  side  has  a branch  going  round  Cedar 
Island.  The  power-house  can  be  built  here.  Enough 
water  can  be  brought  through  the  branch  to  utilpe. 
250,000  horse-power,  and  the  tunnel  from  the  bottom 
of  the  shaft  to  the  very  base  of  the  fall  will  be  only 
about  800  ieet  long.  This  franchise  is  a most  valuable 
addition  to  the  powers  possessed  by  the  company  on 
the  other  side. 

“ Many  visitors  to  the  Chicago  Exposition  next 
year  will  stop  to  see  the  progress  of  this  gigantic 
undertaking,  and  they  will  not  be  disappointed,  and 
it  is  a matter  for  congratulation  that,  so  far  as  the 
present  intentions  of  the  company  go,  the  beauty  of 
the  falls  will  not  be  affected  nor  the  volume  of  water- 
percept  ibly  diminished.” 


PA  TENT-  OFFICE. 

The  ninth  report  of  the  Comptroller-General  of 
Patents  for  the  year  1891  has  just  been  issued.  It 
shows  the  usual  growth  in  the  number  of  applica- 
tions for  patents,  which  has  now  reached  22,888, 
or  1,581  above  the  number  of  1890.  The  total 
number  of  applications  for  the  registration  of  trade 
marks  was  10,787,  as  compared  with  10,258 
applications  in  the  previous  year.  The  revenue  of 
the  office  is  ^203,520,  made  up  as  follows  .'—Patent 
Fees,  ^181,777  4s.  8d. ; Designs  Fees,  ^4,565  2s^  ; 
Trade  Marks  Fees,  ^11,034  19s.  9d.  ; Sale  of 
Publications,  ^6,142  13s.  7d.  Of  this  amount 
^103,180  was  expended,  leaving  a surplus  for  the 
year  of  ,£100,339. 

The  chief  items  of  expenditure  are : — ,£54,267  for 
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salaries;  cost  of  printing  and  paper,  ^16,600;  and 
new  works  (including  purchase  of  premises),  ,£21,703. 

The  number  of  readers  at  the  Patent-office  Library 
during  the  year  amounted  to  98,477. 

The  report  also  gives  information  as  to  the  other 
departments  of  work  of  the  Patent-office,  lists  of  the 
places  to  which  grants  of  the  specifications  arc  made, 
and  a copy  of  the  “ Patents,  Trade  Marks,  and 
Rules  ” now  in  force. 


A NEW  USE  FOR  BAMBOO. 

A new  application  of  the  stems  of  the  larger- 
growing  species  of  bamboo  has  recently  been  adopted 
in  China  for  the  manufacture  of  small  trays  and 
ornamental  articles  for  export  to  Europe.  It  is  known 
in  China  as  bamboo  sheeting,  and  it  is  said  to  be 
carried  on  at  present  only  to  a limited  extent  at 
Wenchow,  where,  notwithstanding  that  it  is  quite  a 
new  trade,  about  ten  firms  are  now  engaged  in  it. 
The  process  adopted  is  as  follows  : — A length  of 
bamboo  is  cut  off,  and  then  pared  with  an  axe  till  it 
is  of  the  thickness  required.  It  is  next  planed  with 
a spokeshave,  and  the  thin  cylinder  so  obtained  is 
slit  up,  so  that,  on  being  opened  out,  it  forms  a sheet. 
A number  of  these  cylinders,  placed  one  inside  the 
other,  are  immersed  in  boiling  water  for  a few 
minutes,  to  render  them  flexible,  and  they  are  then 
unrolled  and  flattened  out,  by  being  subjected  to 
pressure  under  heavy  stones.  These  sheets  are 
sometimes  used  for  making  fretwork  and  carved 
screens,  fans,  &c.  ; and  the  small,  pale,  straw- 
coloured  pin-trays,  for  toilet  tables,  which  appeared 
in  the  London  shops  last  season,  are  apparently 
made  from  this  specially  prepared  bamboo.  It 
seems  to  adapt  itself  extremely  well  for  moulding 
into  many  forms,  and  might  be  made  available  in 
this  country  for  various  kinds  of  veneering.  The 
bamboo  now  appears  to  be  the  Dendrocalamus 
latiflorusy  and  specimens  of  the  sheeting,  and  articles 
made  from  it,  may  be  seen  in  Museum  No.  2 of  the 
Royal  Gardens,  Kew. 


Correspondence. 


MUD  BUILDING . 

Mr.  William  Simpson  always  brings  together  on 
any  subject  he  deals  with,  a mass  of  valuable  and 
interesting  matter.  The  one  he  brought  before  the 
Society  is  very  wide  in  its  influence,  and  invites  some 
notes. 

He  might  have  broadly  laid  down  that  what  he 
generally  terms  mud  building  extends  over  the 
eastern  world  and  the  western  world,  because  it 
belongs  to  that  epoch  when  the  same  culture  and 
civilisation  prevailed  in  the  two  hemispheres.  But  in 


SOCIETY  OF  ARTS. 


America,  as  he  says,  there  is  a community  of  con- 
struction between  the  ancient  monuments  of  Peru, 
and  modem  buildings  reaching  into  California.  The 
Spaniards  did  not  really  introduce  this  class  of 
construction,  for  they  found  it  in  America,  but  they 
naturally  kept  up  what  they  had  used  at  home  and 
inherited  from  antiquity. 

Although  in  this  connection  Mr.  Simpson  names 
adobe , he  does  not  name  tapia , though  he  has 
described  walling  made  between  frames.  If  a 
material  is  not  applied  for  a dwelling,  it  will  be 
found  in  fencing,  and  walls  and  fences  of  tapia 
contribute  as  much  to  the  development  of  a country 
as  dwellings  of  adobe.  Indeed,  the  dwelling  may  be 
of  timber  or  stone,  although  the  other  materials  are 
largely  used. 

Mr.  Simpson  has  not  set  it  out  clearly  that  the 
adoption  of  building  materials  is  governed  by  soil 
and  climate,  and  by  earthquakes.  If  trees  are  at 
hand,  they  are  used,  or  they  may  be  floated  down  by 
water.  In  a grass  country,  fences  are  made  of  sods, 
as  cabins  lately  were  in  Ireland.  The  presence  of 
clay  and  of  pebbles  largely  governs  the  form  of  tapia 
and  cobwalling,  so  also  of  lime.  Small  stones  come 
in  well  for  cobwalling. 

When  stones  are  handy,  an  acropolis  was  made, 
and  that  in  Cyclopean  style,  without  cement,  as 
fences  are  now  made  in  this  country.  Mr.  Simpson 
is  right  that  the  walls  of  stone  fortifications  were  sur- 
monnted  with  mud  structures,  and,  he  might  have 
added,  wood.  When  the  fortress  was  simply  to 
secure  cattle  from  marauding  bands,  a mud  or  earth 
wall  was  enough.  Such  were  some  of  the  Normal* 
castles  in  this  country,  and  nothing  more. 

The  variety  of  the  applications  is  very  great.  In. 
many  countries,  as  in  parts  of  England  and  America 
still,  timber  is  preferred,  because  it  is  held  to  be 
warmer  in  winter  and  cooler  in  summer.  Timber 
is  preferred  in  earthquake  countries  to  mud  walling 
and  vaulting,  and  even  to  stone,  although  stone  is 
sometimes  relied  upon  to  withstand  shocks.  As  Sir 
Charles  Wilson  gives  testimony,  abundant  examples- 
were  to  be  found  in  Asia  Minor  of  earth  construction'. 

With  regard  to  cobwalling,  much  attention  was 
given  to  it  here,  about  40  years  ago  ; and  to  Mr. 
Simpson’s  list  (p.  704)  there  may  be  added,  I think, 
the  “ Civil  Engineer  and  Architect’s  Journal.”  This 
material  has  not  been  despised  here.  It  has,  how- 
ever, developed  into  concrete,  and  in  that  form  has 
been  largely  used  and  acknowledged  as  an  engineer- 
ing expedient.  In  London,  too,  there  are  houses 
and  walls  built  of  cob  walling,  under  the  name  of 
concrete. 

To  the  description  of  mud  bricks  in  Egypt  fron* 
M.  Maspero  (p.  677),  I should  be  inclined  to  add 
that  I have  seen  bricks  prepared  by  simply  cutting 
the  surface  mud  into  squares  after  the  inundation. 
This  appeared  to  me  to  be  the  primitive  form,  as 
under  the  heat  they  scaled  off  in  flat  squares. 

Mr.  Simpson  is  quite  justified  in  affirming  that 
earthy  materials  have  influenced  the  forms  of  archi- 
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tecture,  but  that  mud  is  the  beginning  of  all  would 
be  a doubtful  proposition,  for  the  reason  that  local 
influences  have  their  respective  actions.  One  natural 
artificer  who  may  have  given  an  example  is  the 
beaver,  a builder  and  engineer. 

Hyde  Clarke. 

32,  St.  George’s -square,  S.W., 

6th  June,  1892. 


Obituary. 

* 

Sir  James  Brunlees. — Sir  James  Brunlees,  the 
eminent  engineer,  who  had  been  a member  of  tbe 
Society  of  Arts  since  1858,  died  at  Argvle-lodge, 
Wimbledon,  on  Thursday,  2nd  inst.  He  was  born 
at  Kelso,  N.B.,  January  5,  1816,  and  was  educated 
at  Edinburgh  University.  In  1838  he  became  an 
assistant  engineer  to  Mr.  Alexander  Adie  on  the 
Bolton  and  Preston  Railway.  Subsequently,  under 
Sir  John  Hawkshaw,  he  was  occupied  with  the  works 
of  the  Lancashire  and  Yorkshire  Railway.  He  next 
■constructed  the  Londonderry  and  Coleraine  Railway, 
and  then  the  works  of  the  Ulverston  and  Lancaster 
Railway.  Since  that  time  his  principal  works  were 
the  Solway  Junction  Railway,  the  Clifton  Extension 
Railway,  the  Mersey  Tunnel  Railway,  and  the 
Avonmouth,  King’s  Lynn,  and  Whitehaven  Docks, 
the  San  Paulo  Railway,  the  Minas  and  Rio  Railway, 
the  Porto  Alegre  Railway,  and  the  Central  Uruguay 
and  Bolivar  Railway.  He  was  knighted  in  1886, 
and  received  from  the  late  Emperor  of  Brazil  the 
•decoration  of  the  Order  of  the  Rose.  Sir  J.  Brunlees 
was  president  of  the  Institution  of  Civil  Engineers 
in  1882-83,  and  a member  of  the  Council  of  the 
Society  of  Arts  in  1876-77. 


General  Notes. 


South  Kensington  Museum.— The  gallery 
assigned  to  the  large  collection  of  wrought  iron 
work,  which  has  for  some  time  been  closed  for  re- 
arrangement, was  open  to  the  public  on  Whit- 
Mondav,  6th  inst.  The  larger  grilles  and  screens, 
including  the  gates  from  Hampton-court,  are  now 
placed  in  the  arched  spaces  on  either  side,  while  the 
lanterns,  cressets,  signs,  &c.,  are  suspended  along 
the  gallery,  smaller  objects  being  shown  in  sloping 
glass  cases.  Among  these  last  is  a series  of  rush- 
candle  holders,  tobacco  tongs,  and  other  domestic 
implements  used  in  England,  chiefly  in  the  18th 
century,  collected  and  lent  by  Lady  Dorothy  Nevill. 
Examples  of  the  locksmith’s  art,  English,  French, 
and  German,  are  numerous,  including  some  chiselled 
steel  locks  and  keys  from  old  French  buildings,  but 
produced  by  “Johannes  Wilkes  de  Birmingham  ” in 
the  17th  century.  Some  of  the  more  famous  speci- 
mens of  mediaeval  work  in  English  cathedrals  have 
been  reproduced  in  f 'ac- simile. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  June  13  ...  Engineers,  Westminster  Town-hall, 
S.W.,  7%  p.m.  Mr.  Albert  Wollheim,  “ Foreign 
Sewage  Precipitation  Works.” 

Chemical  Industry  (London  Section),  Burlington- 
house,  W.,  8 p.m.  1.  Prof.  V.  B.  Lewes,  “Oil 
Gas.”  2.  Mr.  Watson  Smith,  “ The  Soluble 
Bituminous  Constituents  of  certain  Japanese 
Coals.” 

British  Architects,  9,  Conduit-street,  W.f  8 p.m. 

Tuesday,  June  14. ..Gas  Institute,  28,  Great  George-street, 
S.W.,  8 p.m.  General  Meeting.  President’s 
Address,  reading  of  Papers,  and  Discussion. 

Medical  and  Chirurgical,  20,  Hanover-square,  W.,  8^ 
p.m. 

Zoological,  3,  Hanover-square,  W.,  p.m.  1.  Mr. 
F.  E.  Beddard.  “ The  Brain  and  Muscular 
Anatomy  of  AulacodusT  2.  Mr.  G.  W.  Butler, 
“ The  Subdivision  of  the  Body  Cavity  in  Snakes.” 
3.  Mr.  J.  W.  Gregory,  “ The  British  Paleogene 
Bryozoa.” 

Colonial  Institute,  Whitehall  Rooms,  Northumber- 
land-avenue,  W.C.,  8 p.m.  Lord  Brassey,  “ Our 
West  Indian  Colonies  ; their  Resources  and 
Means  of  Defence.” 

Wednesday,  June  15. ..Japan  Society  (at  the  House  of 
the  Society  of  Arts),  8£  p.m.  Mr.  Ernest 
Hart,  “ Some  Japanese  Industrial  Art  Workers.” 

Meteorological,  25,  Great  George-street,  S.W., 
7 p.m.  1.  Mr.  F.  C.  Bayard,  “ English  Climat- 
ology, 1881-1890.”  2.  Mr.  William  Ellis,  “The 
Mean  Temperature  of  the  Air  on  each  day  of  the 
year  at  the  Royal  Observatory,  Greenwich,  on  the 
average  of  the  50  years,  1841  to  1890.” 

Microscopical,  20,  Hanover-square,  W.,  8 p.m. 

Gas  Institute,  25,  Great  George-street,  S.W.,  10  a.m. 
Commemorative  “ Murdoch  ” Lecture,  by  Prof. 
Vivian  B.  Lewes,  “ A Century  of  Work  on  the 
Development  of  Light  from  Coal  Gas.”  Reading 
of  papers  and  discussions  continued. 

Thursday,  June  16. ..Royal,  Burlington-house,  W.,  42  p.m. 

Antiquaries,  Burlington-house,  W.,  8£  p.m. 

Linnean,  Burlington -house,  W.,  8 p.m.  1.  Prof. 
J.  R.  Henderson,  “Contributions  to  Indian  Car- 
cinology.”  2.  H.  B.  Guppy,  “ The  Thames  as  an 
Agent  in  Plant  Disposal.”  3.  Miss  M.  F.  Ewart, 
“ Some  Abnormal  Development  of  the  Flowers  of 
Cypripedium.”  4.  Mr.  R.  I.  Pocock,  “ Supple- 
mentary Notes  on  the  Fauna  of  the  Mergin  Archi- 
pelago.” 5.  Lantern  Demonstration. 

Chemical,  Burlington-house,  W.,  8 p.m.  1.  Dr.  H. 
E.  Armstrong,  “ Contributions  to  an  International 
System  of  Nomenclature : the  Nomenclature  of 
Cycloids.”  2.  Dr.  N.  Collie,  “ The  Production  of 
Pyridine  Derivatives  from  the  Lactone  of  Triacetic 
Acid.” 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Con- 
duit-street, W.  Morning  meeting. 

Gas  Institute,  25,  Great  George-street,  S.W.,  10  a.m. 
Reading  of  papers  and  discussions  continued. 

Historical,  11,  Chandos-street,  W.,  8g  p.m. 

Numismatic,  22,  Albemarle-street,  W.,  7 p.m.  Annual 
Meeting. 

Friday,  June  17... Quekett  Microscopical  Club, 20,  Hanover- 
square,  W.C.,  8 p.m. 

Physical,  Science  Schools,  South  Kensington,  S.W., 

5 p.m. 


The  Telegraphic  Address  of  the  Society  of  Arts 
and  of  the  Royal  Commission  for  the  Chicago 
Exhibition , ii  “ Praxiteles,  London .” 


June  17,  1892. J 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secietary,  John-street,  Adelphi,  London,  IV. C. 


Notices. 

♦ 

ANNUAL  GENERAL  MEETING. 

The  Council  hereby  give  notice  that  the 
One  Hundred  and  Thirty  - Eighth  Annual 
General  Meeting,  for  the  purpose  of  receiving 
the  Council’s  Report  and  the  Treasurers’ 
statement  of  receipts,  payments,  and  expendi- 
ture during  the  past  year,  and  also  for  the 
election  of  officers  and  new  members,  will  be 
held,  in  accordance  with  the  Bye-laws,  on 
Wednesday,  the  29th  June,  at  4 p.m. 

(By  order  of  the  Council), 

Henry  Trueman  Wood, 
Secretary. 


CON  VERSA  ZIONE. 

The  Society’s  conversazione  will  take  place 
at  the  South  Kensington  Museum  (by  per. 
mission  of  the  Lords  of  the  Committee  of 
Council  on  Education)  on  Wednesday,  29th 
June. 

The  reception  by  the  Attorney-General  (Sir 
Richard  Webster,  M.P.),  Chairman,  and 
the  Members  of  the  Council  of  the  Society  will 
be  held  from  9 to  10  p.m. 

Promenade  Concerts  will  be  given  by  the 
Band  of  Royal  Engineers  in  the  North  Court, 
and  by  the  Band  of  the  Scots  Guards  (weather 
permitting),  in  the  Quadrangle  of  the  Museum. 

A Vocal  and  Instrumental  Concert  by  the 
Meistersingers  and  Meistersingers’  Orchestra 
will  be  given  in  the  Lecture  Theatre  under  the 
direction  of  Mr.  Norfolk  Megone.  The  first 
part  of  the  concert  will  commence  at  9.30. 

Light  refreshments  (tea,  coffee,  ices,  claret 
cup,  &c.)  will  be  supplied  at  the  usual  Re- 
freshment Buffets  in  the  Central  Corridor  of 
the  Museum. 

Programmes  of  the  musical  and  other 
arrangements  will  be  distributed  on  the 
evening. 


Each  member  is  entitled  to  a card  for  him- 
self, which  will  not  be  transferable,  and  a card 
for  a lady.  The  conditions  under  which  the 
use  of  the  Museum  has  been  granted  by  the 
Science  and  Art  Department  do  not  permit  the 
sale  of  tickets  ; Members  will  therefore  not 
be  able  to  purchase  additional  tickets  for  their 
friends,  as  in  recent  years. 

The  tickets  are  now  in  course  of  issue  to  the 
members. 


Chicago  Exhibition,  1893. 
+ 

OFFICES  OF  THE  BRITISH  SECTION . 

A view  of  the  building  now  in  course  of 
erection  on  the  shore  of  Lake  Michigan,  which 
is  intended  to  serve  as  offices  and  head- 
quarters of  the  British  Section,  is  given  as  a 
Supplement  to  the  present  number  of  the 
Journal.  The  design  is  furnished  by  Colonel 
Edis,  Hon.  Architect  to  the  Commission. 

The  building  will  be  generally  characteristic 
of  the  best  type  of  English  half  timber  houses 
of  the  1 6th  century,  of  which  there  are  so  many 
good  examples  still  extant.  It  is  proposed  to 
use  terra-cotta  somewhat  largely  in  the  lower 
storey,  with  red  brick  facing  and  mullioned 
windows,  so  that  the  building  may  be  a typical 
example  of  an  old  English  house.  The  upper 
portion  wall  be  of  half  timber  construction, 
with  overhanging  and  projecting  gables.  As 
the  building  will  be  seen  from  all  points,  each 
fagade  has  had  to  be  treated  architecturally. 
The  plan  forms  three  sides  of  a quadrangle 
with  the  open  side  next  the  lake,  enclosed  by 
a raised  terrace  with  balustrade.  The  centre 
on  the  front  or  inland  side  will  be  recessed, 
with  steps  leading  from  both  sides  up  the 
covered  portico,  which  will  open  into  a large 
central  hall ; off  this  will  be,  on  one  side,  large 
library  and  reception  rooms,  and  on  the  other, 
the  secretary’s  office  and  the  other  rooms  re- 
quired for  the  work  of  the  Commission.  On 
the  first  floor  will  be  a large  suite  of  rooms 
and  offices.  It  is  intended  to  fit  up  all  the 
principal  rooms  with  wall  panelling  and  elabo- 
rate ceilings,  after  the  manner  of  some  of  the 
best  English  country  houses.  The  whole  of 
the  internal  fittings  and  furniture  will  be  exe- 
cuted from  Colonel  Edis’s  designs  by  Messrs. 
Johnstone,  Norman,  and  Co.,  of  New  Bond- 
street.  The  foundations  of  the  building  have 
already  been  commenced,  and  the  super- 
structure will  be  pushed  forward  with  Ml  speed, 
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so  as  to  be  finished  complete  for  the  opening 
in  May  next. 

Besides  the  necessary  offices  the  house  will 
contain  some  large  rooms  suitable  for  meetings 
of  juries,  receptions,  &c.,  and  the  Commission 
hope  that  the  accommodation  thus  provided 
may  be  found  useful,  not  only  for  their  own 
purposes,  but  for  those  of  the  various  Colonial 
Commissions. 


MEETINGS  OF  THE  ROYAL 
COMMISSION. 

A meeting  was  held  on  Friday,  10th  June. 
Present : — The  Attorney-General,  M.P.,  Q.C., 
in  the  chair;  Sir  Frederick  Abel,  K.C.B,, 
D.C.L.,  D.Sc.,  F.R.S.,  Major  - General  Sir 
Owen  Tudor  Burne,  K.C.S.I.,  C.I.E.,  Michael 
Carteighe,  B.  Francis  Cobb,  Sir  Philip 
Cunliffe-Owen,  K.C.B. , K.C.M.G.,  C.I.E., 

Prof.  James  Dewar,  M.A.,  F.R.S.,  Major- 
General  J.  F.  D.  Donnelly,  C.B.,  James 
Dredge,  Sir  Douglas  Galton,  K.C.B.,  D.C.L., 
F.R.S.,  Thomas  Hawksley,  F.R.S.,  Charles 
Malcolm  Kennedy,  C.B.,  William  Henry 
Preece,  F.R.S.,  Sir  Robert  Rawlinson, 
K.C.B.,  Professor  William  Chandler  Roberts- 
Austen,  C.B.,  F.R.S.,  with  Sir  Henry  True- 
man Wood,  M.A.,  Secretary.  A meeting  was 
held  on  Tuesday,  14th  June.  Present: — The 
Attorney-General,  M.P.,  Q C.,  in  the  chair; 
Sir  George  Birdwood,  K.C.I.E.,  C.S.I.,  LL.D., 
M.D.,  Michael  Carteighe,  B.  Francis  Cobb, 
Sir  Philip  Cunliffe-Owen,  K.C.B.,  K.C.M.G., 

C. I.E.,  Professor  James  Dewar,  M.A.,  F.R.S., 
Sir  Henry  Doulton,  James  Dredge,  Francis 
Elgar,  LL.D.,  Sir  Douglas  Galton,  K.C.B., 

D. C.L.,  F.R.S.,  Thomas  Hawksley,  F.R.S., 
Alexander  B.  W.  Kennedy,  F.R.S.,  Charles 
Malcolm  Kennedy,  C.B.,  George  Matthey, 
F.R.S  , Professor  William  Chandler  Roberts- 
Austen,  C.B.,  F.R.S. , Sir  Owen  Robert, 
M.A.,  F.S.A.,  with  Sir  Henry  Trueman  Wood? 
M.A.  Secretary. 


Proceedings  of  the  Society. 


FOREIGN  6s  COLONIAL  SECTION. 

Tuesday,  May  24,  1892  ; the  Hon.  JAMES 
Munro  in  the  chair. 

The  paper  read  was — - 


THE  EXTENSION  OF  COLONIAL 
TRADE. 

By  Colonel  Howard  Vincent,  C.B.,  M.P. 

The  Council  of  the  Society  of  Arts  has  been 
so  good  as  to  invite  me  to  deliver  a brief 
address  upon  the  extension  of  colonial  trade. 
I gladly  respond,  and  the  more  so  as  within  the 
past  month  the  representatives  of  the  people  in 
the  Dominion  of  Canada  have,  by  a consider- 
able majority,  given  a new  aspect — a fresh 
possibility  thereto. 

First  though,  Mr.  Munro,  let  me,  as  one 
deeply  attached  to  the  cause  of  colonial  de- 
velopment, welcome  you  to  this  first,  or  at 
least  one  of  the  first,  public  acts  of  your 
career  as  Agent-General  of  Victoria.  I esteem 
myself  greatly  honoured  by  your  chairmanship 
this  evening.  The  mother  land,  I am  certain, 
is  glad  to  see  in  her  metropolis  those  dis- 
tinguished sons  who  have  upheld  and  carried 
forward  the  British  banner  in  distant  seas. 

We  have  heard  something  of  late  of  depres- 
sion in  Australia,  of  financial  difficulty  suc- 
ceeding over-speculation.  But  you  will  be 
able  to  tell  this  gathering  that  with  such  un- 
paralleled resources,  with  such  boundless 
territory,  wTith  the  riches  of  the  surface  com- 
peting with  mineral  wealth,  passing  depres- 
sion may,  for  the  hour,  steady,  but  cannot 
check,  the  certain  prosperity.  The  Premier 
of  New  South  Wales,  will,  when  he  arrives, 
be  able  to  corroborate  you.  Those  of  us  who 
have  seen  with  our  own  eyes  will  be  friendly 
witnesses. 

‘'Advance  Australia”  is  your  motto,  but 
more  than  your  motto.  It  is  the  command  of 
heaven,  the  decree  of  the  Creator  of  the  uni- 
verse. 

Colonial  Trade  ! Are  we  to  consider 
colonial  trade  in  its  aspect  of  to-day  alone,  to 
weigh  it  only  by  pounds  and  shillings,  by 
hundred  weights  and  quarters  of  present 
measure,  to  weigh  it  only  by  our  own  compara- 
tive neglect,  or  rather  want  of  encouragement  ? 
Or  are  we  to  weigh  it  by  what  it  might  have 
been  under  more  favoured  conditions,  what  it 
may  be  in  the  future  if  only  common  sense 
prevail,  and  the  duty  is  recognised  of  develop- 
ing rather  our  common  Empire  instead  of 
wasting  our  millions  upon  foreign  soils. 

We  can  look  at  it  in  the  double  aspect. 
Some  there  are,  I know,  whose  horizon  is 
bounded  by  a Board  of  Trade  return,  who  say 
that  whereas  the  foreigner  holds  four-fifths  of 
the  world,  and  the  British  Empire  occupies  but 
one-fifth,  and  that  the  foreign  trade  is  there- 
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fore  of  bigger  volume  than  the  colonial 
trade,  it  is  of  the  former  we  must  be  mindful, 
even  to  the  extent  of  letting  the  latter  go  by 
the  board. 

We  need  not  fear  to  face  the  facts.  What 
materials  have  we  to  guide  us  ? The  full  data 
are  always  and  necessarily  eighteen  or  twenty 
months  in  arrear,  and  we  all  know  that  a 
much  shorter  time  is  sufficient  to  completely 
change  the  aspect  of  commerce  in  these  days 
when,  as  Lord  Salisbury  put  it  recently,  every 
foreign  nation  is  engaged  “ in  industrial  war- 
fare with  protective  legislation  as  its  weapon, 
and  its  prize  the  markets  of  various  countries.  ’ ’ 
And  who  is  the  principal  adversary?  We 
English.  Treaties  and  politics  have  been 
winding  band  after  band  round  our  limbs,  and 
reducing  us  to  utter  helplessness.  The  highest 
political  authority  in  the  land  corroborates 
this.  Let  us  examine  the  Statement  of  Trade 
for  1890,  the  Statistical  Abstract  for  1890,  the 
Trade  and  Navigation  returns  for  1891,  and  the 
Customs  Record  of  the  past  four  months. 

It  is  true  that  in  1890  colonial  trade  with 
the  United  Kingdom  amounted  only  to 
£190,000,000,  whereas  that  between  foreign 
countries  and  the  United  Kingdom  amounted 
to  £558,000,000.  But  what  a different  char- 
acter the  totals  represent.  In  the  one  case 
we  have  practically  complete  equality  between 
goods  bought  and  goods  sold.  But  in  the 
case  of  the  foreigner  there  is  a balance  against 
us  of  £90,000,000.  In  1891  this  adverse 
balance  is  increased  to  £126,000,000,  and  in 
the  present  year  it  bids  fair  to  be  very  con- 
siderably higher.  Four  months’  trading  in 
1892  show  a decline  of  British  export  amount- 
ing to  nearly  ,£7,000,000,  and  an  increase  in 
imports  of  close  on  £4,000,000.  Which  trade 
exhibits  the  greatest  vitality,  the  foreign  or 
the  colonial  trade  ? 

In  1855,  we  find  each  head  of  the  population 
of  the  United  Kingdom  is  buying  of  the 
foreigner  to  the  value  of  £5  19s.  id.,  and  is 
selling  to  the  foreigner  £3  3s.  2d.  worth 
of  British  produce.  But  in  1890  each 
head  in  Great  Britain  and  Ireland  bought 
£8  13s.  4d.  worth  of  foreign  goods,  and 
sold  but  £6  4s.  6d.  worth  of  British 

goods.  On  the  other  hand,  the  imports  from 
the  colonies  have  risen,  in  these  thirty-five 
years,  from  £33,500,000  to  £96,000,000  ; from 
£1  6s.  id.  per  head  to  £2  ns.  3d.,  and  the 
purchases  by  the  colonies  from  £28,750,000 
t0  £94,000,000,  or  from  £1  os.  9d.  per  head  in 
1855  to  £2  10s.  9d.  per  head  in  1890 — or  only 
6d.  per  head  less  sales  than  purchases,  in- 


stead of  £2  8s.  iod.  less  per  head,  as  in  the 
case  of  the  foreigner. 

It  seems  absolutely  clear,  under  such 
circumstances,  that  to  the  individual  pro- 
ducer in  the  mother  country,  the  colonial 
trade  is  infinitely  more  profitable,  more  advan- 
tageous, fairer  in  its  operations  than  foreign 
trade.  Of  course  we  are  all  well  aware  of  the 
fact  that  every  Australasian  buys  nearly  £0 
worth  of  British  goods,  every  South  African 
brother  £4  us.  worth,  and  every  Canadian 
£1  9s.  worth,  compared  to  8s.  3d.  of  the 
German,  the  8s.  8d.  of  the  Frenchman,  or  the 
8d.  of  the  Austrian.  This  is  a matter  of  much 
importance  to  the  home  population. 

Let  us  not  be  content,  however,  with  look- 
ing at  totals  only.  Let  us  go  into  details, 
and  then  we  see  most  clearly  that  the  argu- 
ment gains  greatly  in  force.  While  a con- 
siderable proportion — much  more  than  a third 
— of  our  exports  to  foreign  countries — a total 
of  some  £66,000,000 — are  composed  of  raw 
material,  machines,  and  implements,  and 
partially-manufactured  goods,  to  facilitate  the 
competition  of  the  foreigner  with  us  in  his  own 
and  foreign  markets,  as  well  as  on  our  own 
ground,  upon  unequal  terms,  that  is  free  of  the 
taxation  the  home  produced  article  has  to  bear 
— the  major  portion  of  the  colonial  purchase 
is  of  goods  manufactured  by  British  labour. 
This  is  well  illustrated  by  the  following  extract 
from  the  Report  of  the  British  Chamber  of 
Commerce  in  Paris  for  last  year : — 

‘ ‘ More  than  half  the  imports  from  England  con- 
sisted of  natural  products,  of  which  nearly  a third 
was  Australian  and  Cape  wool,  while  the  greater 
part  of  the  exports  from  France  to  England  were 
manufactures,  the  produce  of  French  labour.  The 
value  of  the  French  manufactures  sent  to  England 
was  in  fact  within  ,£400,000  ot  the  amount  of  all  the 
English  exports  and  re-exports  to  France— food,  raw 
materials,  and  manufactures  combined.” 

Now  as  to  the  products  of  home  labour 
taken  by  the  colonies. 

Of  .£62,000,000  worth  of  cotton  manufactures 
exported,  £27, 500,000  worth  go  to  the  fifth 
of  the  world  under  the  British  flag.  Of 
£24,000,000  worth  of  iron  and  steel  manu- 
factures exported,  £9,000,000  worth  go  to  our 
fifth  of  the  earth.  Of  £2,750,000  worth  of 
hardware  and  cutlery  sold  over  the  sea, 
£1,165,000  worth  goes  to  British  possessions. 

Our  fellow  subjects  take  five  times  as  much 
British  apparel,  haberdashery,  and  millinery 
as  every  foreign  nation  put  together ; three 
times  the  quantity  of  leather  goods,  a larger 
quantity  of  glass  manufactures,  and  an  equal 
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amount  of  hats,  umbrellas,  stationery,  and 
steel  rails.  In  short,  while  foreign  flags  com- 
bined only  take  ^116,000,000  worth  of  British 
finished  manufactures,  the  colonies  and  de- 
pendencies of  England  take ^73,000,000  worth. 
Nothing  can  show  more  clearly  the  value  to 
each  individual  in  this  country  of  the  empire. 

Then,  as  to  the  import  trade,  it  has  been  ad- 
mirably analysed  by  Mr.  James  Edgcome. 
There  is  an  import  of  ^88,500,000  worth  of 
natural  food  products.  Of  these  foreign 
countries  send  us  practically  two-thirds,  and  the 
Empire  one-third,  and  ^8,000,000  are  re- 
exported, leaving  a balance  for  consumption  of 
£80,000,000  worth.  There  is  an  import  of 
^78,000,000  worth  of  manufactured  food  pro- 
ducts. Of  these  foreign  countries  send  us  all  but 
^7,000,000  worth  ; ^5,500,000  worth  are  re- 
exported, so  that  the  net  import  of  food 
amounts  to  ^153,000,000.  There  is  a large 
balance,  though,  to  account  for.  Thereof 
^159,000,000  consists  of  raw  material,  and  to 
it  the  colonies  contribute  over  ^54,000,000  ; 
^37,000,000  worth  goes  to  be  made  up  abroad, 
and  a large  proportion  re-appears.  But  in  what 
state  ? Worked  up  by  foreigners.  Close  upon 
^57,000,000  worth  of  fully  manufactured  goods 
they  send  us  free  of  all  toll,  and  ^50,000,000 
worth  remain  for  use  in  the  United  King- 
dom. In  addition  there  is  an  import  of 
^24,000,000  worth  more  of  foreign  partly 
manufactured  goods,  making  ^76,000,000  of 
manufactured  goods  brought  into  this  country 
from  abroad,  while  the  importation  of  colonial 
manufactured  goods  amounts  to  only 
^10,000,000,  of  which  at  least  a third  are  re- 
exported. 

It  will  thus,  I hope,  be  seen  that  not  only  do 
the  colonies  buy  far  more  of  the  goods  made  by 
English  labour  than  foreign  nations  in  propor- 
tion to  their  extent  and  population,  but  that 
which  they  send  us  in  exchange  competes  less 
with  our  wage  yielding  enterprises,  but  rather 
affords  occasion  for  remunerative  employment. 

The  returns  of  the  first  four  months  of  1892 
illustrate  even  more  eloquently  the  growing 
extension  of  colonial  trade.  They  show  not 
only  that  the  shrinkage  of  export,  owing  to 
recent  financial  depression  and  other  causes, 
is  much  less  acute  as  regards  British  posses- 
sions than  with  respect  to  foreign  countries. 
The  latter  have  taken  upwards  of  .£4,000,000 
worth  less  of  British  goods  than  in  the  same 
four  months  of  1890,  while  the  Colonies  are 
only  ;£i,ooo, 000  in  arrear.  Our  kith  and  kin 
have  bought  this  year  .£20,100,000  worth  of 
British  manufactures,  while  all  the  rest  of 


the  world  has  taken  but  a gross  total  of 
^38,000,000,  whereof  about  .£10,000,000  was 
in  respect  of  raw  material,  mill  work,  and 
machinery — -leading  to  increased  foreign  com- 
petition with  our  manufactures.  The  real 
proportionate  value,  therefore,  of  British 
possessions  to  the  English,  Scotch,  or  Irish 
artisan,  as  compared  with  foreign  countries, 
and  illustrated  by  this  year’s  trading,  is  as 
5 is  to  7 — -and  this  in  spite  of  a policy  of 
timorous  drift. 

The  past  four  months  show  clearly  that, 
as  a market,  without  consideration  of  the 
character  of  the  purchases,  India  is  worth  as 
much  to  the  British  artisan  as  Germany, 
Holland,  and  Belgium  combined ; as  much 
as  the  United  States,  Russia,  and  Northern 
Europe  combined;  that  Australasia  is  worth 
as  much  to  the  English  mechanic  as  the  whole 
of  the  Republics  of  South  America  ; that 
Canada,  the  West  Indies,  and  South  Africa 
are  worth  as  much  as  France,  as  much  as 
Turkey,  Egypt,  China,  and  Japan  put  to- 
gether, and  more  than  the  whole  of  Southern 
Europe. 

It  seems  absurd,  under  such  circumstances, 
to  ask,  Is  the  colonial  trade  worth  cultivating  ? 
I put  the  proposition,  however,  in  this  inter- 
rogative form  that  the  debate  to  be  presently 
raised  may  turn  upon  it.  For  myself,  as  a 
representative  of  an  industrial  community,  I 
do  not  hesitate  to  say  that  it  not  only  presents 
greater  commercial  opportunities,  but  carries 
with  it  political  considerations  of  the  most  vital 
character.  There  are  honourable  gentlemen 
present  who  will  be  able  to  offer  cogent  argu- 
ments for  consideration  upon  this  head.  They 
will  doubtless  also  call  attention  to  the  im- 
portant fact  that  the  sales  of  the  colonies  to 
the  mother  country,  notwithstanding  the  di- 
minished exports,  show  an  increase  for  the  past 
four  months  of  over  16  per  cent.,  and  point  un- 
doubtedly to  these  islands  as  affording  to 
colonial  producers  the  best  and  most  certain 
market — a market  after  a time  they  could 
easily  supply  with  all  the  corn  it  demands.  It 
is  not  necessary,  therefore,  for  me  unduly  to 
dwell  thereon.  But  it  is  important  to  consider  if 
it  will  be  best  to  leave  the  extension  of  colonial 
trade  entirely  to  its  natural  course,  or  to  assist 
it  by  such  means  as  we  can. 

What  is  our  position  ? In  the  first  place, 
England  is  the  only  colonial  power  which  does 
not  place  the  commercial  relations  between  the 
mother  country  and  the  colonies  on  a different 
footing  to  the  commercial  relations  with 
foreign  countries.  We  may  be  the  greates; 
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colonial  power  of  the  day,  but  in  the  acqui- 
sition of  colonial  possessions  we  have  only 
followed  in  the  footsteps  of  Greece  and  of 
Rome,  of  Spain  and  the  Netherlands.  Their 
aim  was  the  extension  of  commerce  ; ours  was 
the  extension  of  commerce.  The  same  motive 
influences  at  this  hour  both  France  and  Ger- 
many; but  alone  among  the  nations  do  we 
treat  the  colonies,  acquired  entirely  by  the 
three  great  qualities  of  the  British  race — 
courage,  adventure,  and  enterprise — on  abso- 
lutely the  same  footing  as  foreign  countries. 
We  give  no  advantage,  we  gain  no  advantage, 
over  the  foreigner.  Is  this  common  sense  ? 
“ Does  the  parent  build  his  house,  establish 
a business,  to  house  the  stranger,  to  enrich 
the  rival. ” Emphatically  not.  There  is  no 
difference  whatever  in  the  relationship  between 
a mother  country  and  her  colonies,  and  that  of 
a father  to  his  sons. 

Now  what  is  the  result  of  this  extraordinary 
policy  into  which  England  has  drifted — for 
reasons  the  Prime  Minister  has  declared  “ we 
have  been  unable  from  the  papers  in  our  pos- 
session to  ascertain.” 

I have  endeavoured  to  set  before  you  the 
importance  to  the  mother  country  of  its 
colonial  trade.  But  let  it  not  be  assumed 
that  because  our  colonial  trade  exhibits 
greater  buoyancy  than  foreign  trade,  that 
foreign  nations  have  been  slow  to  take 
advantage  of  the  insane  limitation  the  anti- 
colonial policy  of  a former  generation  im- 
posed on  their  fiscal  liberty  by  the  treaties 
of  1862  and  1868,  which  bound  them  to  place 
the  United  Kingdom  and  foreign  nations  or 
one  and  the  same  footing.  No,  they  have 
profited,  are  profiting  to  the  fullest  extent,  and 
in  the  past  twenty  years  the  sales  of  foreign 
countries  to  British  possessions  have  increased 
over  84  per  cent.,  while  the  sales  of  the  Empire 
to  the  Empire  have  only  increased  42  per  cent, 
or  one-half  the  former.  That  is  a serious  matter, 
and  although  it  is  true  that  the  Inter- British 
trade  is  greatly  in  excess  of  the  trade  between 
foreign  countries  and  British  possessions,  the 
latter  are  gaining  fast  and  the  former  receding. 
I he  last  few  months  have  seen  the  British 
West  Indies  compelled  to  give  to  the  United 
States  its  own  terms,  expressed  in  the  haughty 
language  of  superior  bargaining  power, 
although  they  will  involve,  if  not  discrimina- 
tive, at  least  an  increase  in  the  duties  upon 
British  manufactures. 

It  is  not  likely  that  foreign  powers  will  come 
to  England  to  deprive  them  of  their  boon  of 
commercial  rank  pari  passu  on  British  soil 
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with  Britons,  and  it  is  nothing  leas  than  piti- 
able to  hear  a British  Minister  declare  that 
he  can  do  nothing  because  Belgium  and 
Germany  have  not  volunteered  to  surrender  the 
cake. 

Let  us  look  at  recent  events  in  Canada  and 
Australia. 

In  the  Dominion  we  find  that  practically 
within  the  past  six  months  two  pregnant  mes- 
sages of  State  have  been  sent  to  the  Mother 
Country.  The  first  at  the  end  of  September 
from  the  Senate  and  House  of  Commons  of 
Canada.  Relieve  us,  says  the  address  to  the 
Imperial  Government,  of  these  treaty  shackles 
your  illustrious  chief  declares  to  be  so  “ un- 
fortunate” and  so  “ unlucky,”  your  Minister 
of  Commerce  to  be  “ relics  of  a past  genera- 
tion.” Give  us  the  power  to  put  a lighter 
duty  on  British  than  on  German  goods. 

Again,  within  the  past  four  weeks,  the  Do- 
minion House  of  Commons  speaks  with  a 
voice  both  loud  and  strong. 

It  needed  not  the  eloquence  of  Mr.  Alex- 
ander McNeill,  nor  yet  the  support  of  M. 
Desjardins,  that  leading  representative  of  our 
loyal  French  Canadian  fellow  subjects  to  com- 
mend this  resolution  to  the  People’s  House  : — 
“That  if  and  when  the  Parliament  of  Great 
Britain  and  Ireland  admits  Canadian — that 
is,  colonial — products  to  the  markets  of  the 
United  Kingdom  upon  more  favourable  terms 
than  ic  accords  to  the  products  of  foreign 
countries,  the  Parliament  of  Canada  will  be 
prepared  to  accord  corresponding  advantages 
by  a substantial  reduction  in  the  duties  it 
imposes  upon  British  manufactured  goods.” 

That  motion  was  carried  by  a great  majority, 
and  even  the  most  impassioned  of  the  leaders 
of  the  policy  of  unrestricted  reciprocity  and 
discrimination  against  the  Mother  Country  had 
naught  to  urge  in  opposition.  More  than  the 
mere  figures  indicated,  this  I say,  that  the 
people  were  behind  that  vote.  I have  warrant 
for  this  statement,  in  that  in  every  com- 
mercial centre  in  Canada  I have  heard  with 
my  own  ears  the  people’s  voice  rise  in  sup- 
port to  the  public  platform.  I have  warrant 
for  this  statement,  in  that,  eight  months  ago, 
after  the  death  of  Sir  John  McDonald,  the 
illustrious  author  of  the  phrase,  “A  British 
subject  I was  born,  a British  subject  I will 
die,”  the  Dominion  Government  was  upon  the 
balance  ; upwards  of  100  seats  were  being 
challenged  or  petitioned,  and  the  majority 
was  slender.  At  every  bye-election  the  policy 
of  trade  with  the  mother  country'  or  with  the 
United  States  was  the  issue,  and  nearly  every 
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bye-election  has  added  to  the  forces  of  the 
Government. 

Why  is  this  ? Because  although  there  are 
not  wanting  either  public  men  or  public  prints 
who,  from  divers  motives,  are  continually  call- 
ing attention  to  the  60,000,000  of  people  to  the 
south  of  the  Canadian  frontier,  the  loyal 
majority  know  full  well,  as  was  said  in  the 
Ottawa  Chamber  by  Mr.  McNeill : — ■ 

“ Our  Empress  Queen  is  mistress  of  the  waterways 
of  the  world.  Ours  are  by  far  the  greatest  wheat 
areas  in  the  world  ; ours  are  overwhelmingly  the 
greatest  wool  areas  and  markets.  Our  empire  could 
grow  more  cotton  than  all  the  cotton  produce  of  the 
United  States.  Ours  are  the  greatest  diamond  and 
ruby  fields  in  the  world.  We  are  to-day  first  in  the 
production  of  tea  and  of  the  finest  coffee.  In  coal, 
Ton,  copper,  and  nickel  we  hold  our  own  with  all 
mankind.  We  have  the  greatest  timber  forests  in  the 
world.  In  sugar  growing  we  hold  a good  and  could 
hold  a better  place.  In  tobacco  we  come  third. 
Every  variety  of  climate,  every  variety  of  soil,  every- 
thing that  mankind  can  possibly  require  we  possess 
in  our  own  empire.  With  six  times  the  population 
of  the  United  States,  with  four  times  that  of  All  the 
Russias,  with  that  of  the  whole  of  Europe,  we  British 
subjects  are  not  absolutely  and  utterly  mendicant.  It 
is  not  absolutely  necessary  that  we  should  go  cringing 
and  whining  to  the  back  door  of  any  foreign  power  to 
beg  a little  of  their  trade  for  charity.  We  are  quite 
ready  to  trade  with  them,  but  we  will  trade  with 
them  on  fair  terms  if  you  please.  We  are  prepared 
to  treat  upon  fair  terms,  but  only  upon  fair  terms, 
and  in  Admiral  Blake’s  words,  ‘ We  are  not  going  to 
be  fooled  by  foreigners.’  ” 

Time  was,  and  very  recently,  when  Austra- 
lian Ministers  complained  that  their  utterances 
were  insufficiently  heard  and  regarded  in  the 
mother  country.  The  complaint  is  likely  now 
to  be  that  too  great  importance  is  attached  to 
casual  observations  and  electoral  sayings.  I 
will  not  accentuate  this,  but  simply  recall  the 
general  tenour  of  some  of  the  recent  argu- 
ments in  favour  of  Australian  Federation — a 
commercial  federation  on  the  model  of  that  of 
the  United  States,  continental  free  trade  and 
high  protection  against  the  mother  country 
and  all  the  world. 

There  can  belittle  doubt  that  discrimination 
in  Canada  in  favour  of  the  United  States,  in 
Australasia  of  commercial  hostility  to  the 
mother  country,  must  undermine  the  integrity 
of  the  Empire,  for  if  it  be  true,  as  it  un- 
doubtedly is,  that  trade  follows  the  flag,  it  is 
even  more  true  that  political  union  hangs 
largely  upon  community  of  commerce.  There 
is  high  authority  for  this. 


Mr.  Froude  has  declared,  “ It  is  as  sure  as 
the  multiplication  table  that  if  we  do  not  offer 
Canada  such  a union  the  Americans  will,  and 
the  Canadian  dominion  will  be  lost  to  us.” 

Lord  Rosebery  goes  even  further.  He  has 
said  : — 

“It  is,  as  I believe,  absolutely  impossible  for  you 
to  maintain  in  the  long  run  your  present  loose  and 
indefinite  relations  to  your  colonies,  and  preserve 
those  colonies  as  part  of  the  Empire.  It  is  not  merely 
commercial  interests  that  are  involved,  it  is  a narrow- 
ing down  of  this  country  to  its  European  possessions. 
Do  not  flatter  yourselves  that,  if  Canada  and  Australia 
were  to  leave  you,  you  would  retain  your  smaller 
colonies.  The  West  Indies  would  go  with  Canada, 
Australia  would  take  in  Australasia,  as  to  the  Cape,  I 
think  you  might  make  up  your  minds  for  the  secession 
of  the  Cape  under  circumstances  such  as  those  ; well, 
if  you  wish  to  remain  alone  in  the  world,  with 
Ireland,  you  can  do  so.*’ 

Everything  points,  therefore,  I submit,  to 
the  absolute  necessity  of  doing  all  that  possi- 
bly can  be  done  to  bring  about  the  extension 
of  colonial  trade.  I hesitate  to  mention  the 
subject  of  foreign  tariffs.  But  it  is  im- 
possible to  disregard  them  in  consider- 
ing this  subject.  No  man  can  ignore 
the  fact  that  the  signs  of  the  times  are 
entirely  in  favour  not  only  of  the  mainten- 
ance of  the  duties  against  British  trade,  but 
of  their  increase  to  a prohibitory  rate  on  the 
European  continent,  as  already  in  the  United 
States  and  France.  It  is  impossible  for  men 
to  apply  the  same  reasoning  to  their  actions 
under  such  circumstances  as  they  would  if 
there  was  the  faintest  indication  on  any  part 
of  the  earth  to  extend  to  Great  Britain  the 
treatment  she  has  meted  out  here,  to  her 
nationals  and  foreigners  alike,  for  the  last  fifty 
years.  There  is,  in  Great  Britain,  grave 
labour  trouble  close  at  hand,  and  it  arises 
from  what?  From  the  fact  that  the  pressure 
for  existence  has  become  so  severe,  that 
three  men  are  seeking  to  do  the  work  of  one 
man,  and  subdivide  his  earnings.  Nothing 
can  be  more  certain  than  that  neither  the 
possession  of  parliamentary  votes,  nor  trade 
unionism,  nor  the  power  of  combination  and 
of  strikes,  render  the  working  man  master  of 
the  situation,  so  long  as  the  door  is  left  wide 
open  to  bring  in  the  product  of  the  labour  of 
other  men,  and  sell  it  at  a much  lower  price. 
This  was  stated  categorically  the  other  day  by 
Lord  Salisbury  to  the  deputation  upon  the 
Eight  Hours  Question.  I recall  the  words  : — 
“The  temptation  to  a capitalist  to  take  his 
factory  inside  a tariff  wall,  instead  of  remain- 
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ing  outside,  is  enormous.  If  he  goes  inside 
the  tariff  wall,  that  is  to  say,  to  the  United 
States,  or  to  Spain,  or  to  France,  he  will  enjoy 
entire  freedom  from  the  taxation  which  those 
countries  impose  upon  goods,  while  the 
markets  of  England  will  be  open  to  him  as 
before.  ” 

Under  circumstances  such  as  these  it  is 
wholly  Utopian  to  suppose  that  we  are  not 
within  measurable  distance  of  an  entire  eco- 
nomic change — of  the  adhesion  ofthegoverning 
democracy  of  England  to  the  governing  prin- 
ciple of  the  democracy  of  the  world — namely, 
self  protection.  It  is  therefore  that  I venture 
to  urge  on  this  learned  society  that  upon  this 
the  seventy-third  birthday  of  the  most  illus- 
trious sovereign  that  has  ever  adorned 
the  throne  of  an  empire,  on  the  fete  day 
of  Queen  Victoria  in  the  fifty-fifth  year 
of  Her  Majesty’s  most  glorious  reign,  it  can- 
not do  better  than  put  forward  its  influence 
towards  the  extension  of  colonial  trade,  and 
aye.  towards  the  commercial  union  of  the 
British  Empire.  It  has  the  highest  authority 
for  this — that  of  the  Prime  Minister  : — 

“We  know  that  every  bit  of  the  world’s  surface 
which  is  not  under  the  British  Flag,  is  a country 
which  may  be,  and  probably  will  be,  closed  to  us  by 
a hostile  tariff.  It  is  to  the  trade  that  is  carried  on 
within  the  Empire  of  the  Queen  that  we  look  for  the 
vital  force  of  the  commerce  of  this  country.” 

All  the  world  now  knows  what  additional 
emphasis  this  declaration  received  last  Wed- 
nesday in  the  address  of  Lord  Salisbury  to 
the  people  of  Sussex  and  of  England : — 

“We  live  in  an  age  of  war  of  tariffs.  Every 
nation  is  trying  how  it  can,  by  agreement  with  its 
neighbours,  get  the  greatest  possible  protection  for 
its  own  industries,  and  get  at  the  same  time  the 
greatest  possible  access  to  the  markets  of  its  neigh- 
bours. This  kind  of  negotiation  is  continually  going 
on.  It  has  been  going  on  the  last  year  and  a half 
with  great  activity.  I want  to  point  out  to  you  what 
I observe.  Nobody  cares  two  straws  about  getting 

the  commercial  favour  of  Great  Britain We 

begin  by  saying,  ‘ We  will  levy  no  duties  on  anybody, 
and  we  declare  that  it  would  be  contrary  and  disloyal 
to  the  glorious  and  sacred  doctrine  of  free  trade  to 
levy  any  duty  on  anybody  for  the  sake  of  what  we 
can  get  by  it.’  It  may  be  noble,  but  it  is  not 
business.” 

Nor  is  the  Chancellor  of  the  Exchequer 
behindhand. 

“I  must  enter  my  protest  [he  has  told  the 
Commons  of  England]  against  an  extreme  appli- 
cation of  the  view  that  under  no  circumstances 
could  we  make  fiscal  arrangements  with  the  colonies, 


without  injuring  other  portions  of  our  trade.  If  we 
| find  we  could  make  the  whole  Empire  one  as  regards 
I customs,  surely  we  have  the  same  right  of  Zollverein 
Union  with  our  colonies  as  Germany  has  with 
I Bavaria,  or  the  United  States  among  themselves.  I 
claim  for  ourselves  the  same  right.” 

We  have,  too,  the  authority  of  the  lead- 
ing colonial  statesmen  of  the  day — of  Mr. 
Cecil  Rhodes,  of  Sir  Samuel  Griffith,  of  Mr. 
Service,  of,  I hope,  the  chairman,  of  Sir 
Charles  Tupper,  and  the  Canadian  Ministry, 
voiced  by  Mr.  Foster,  the  Finance  Minister, 
in  the  recent  Budget  speech,  and  whose 
peroration  I take  leave  to  use  to  like  end  in 
respectfully  commending  to  your  earnest  atten- 
tion a subject  which,  in  the  coming  Parlia- 
ment, will — which  must,  which  shall  over- 
shadow and  absorb  all  others — be  the  issue 
before  the  people,  come  what  may. 

“ Considering  this  war  of  tariffs,  which  is  taking 
place  the  wide  world  over,  considering  the  discrim- 
inating benefits  which  are  given  by  some  countries 
and  denied  by  others,  it  may  be  worth  the  careful 
and  thoughtful  attention  of  the  Government  as  to 
whether  or  not  the  time  is  not  approaching,  if  it  is 
not  near  at  hand,  when  it  will  become  the  duty  of 
this  Government  to  hold  out  the  hand  of  help  to 
those  that  help  us,  to  repay  favour  with  favour  and 
interest  with  interest,  and  to  give  the  best  treatment 
in  our  markets  to  those  countries  which  afford  to  us 
the  best  treatment  in  their  markets.” 


DISCUSSION. 

Sir  Charles  Tupper,  Bart.,  G.C.M.G.,  C.B  , 
desired  first,  not  only  in  his  own  name,  but 
in  that  of  all  the  representatives  of  the  self- 
governing  colonies  in  London,  to  welcome  the 
Chairman,  who  by  his  high  character  and  great 
ability  had  obtained  the  confidence  of  the  people  of 
one  of  the  most  important  colonies  in  Australasia. 
He  had  no  doubt  that  he  would  be  able  to  render  the 
same  valuable  services  to  his  country  and  to  the 
empire  in  his  present  position  as  he  had  done  in 
Victoria.  Colonel  Vincent  had  so  completely  covered 
the  ground  in  the  paper  as  to  leave  very  little  more 
to  be  said.  He  had  referred  to  that  being  Her 
Majesty’s  birthday,  and  in  thinking  of  the  immense 
advance  made  by  the  British  Empire  during  the 
present  reign  it  was  but  right  to  call  attention  to  the 
fact  that  great  as  that  advance  had  been  in  every 
portion,  in  no  part  had  the  progress  been  greater  than 
in  Her  Majesty’s  colonial  possessions.  The  course 
advocated  by  Colonel  Vincent  was  making  steady 
and  marked  progress,  though  in  a conservative 
country  like  England  one  could  not  look  for  such 
rapid  action  on  the  part  of  the  public  as  in  newer 
and  more  enthusiastic  countries.  Still,  having 
watched  closely  the  progress  of  events,  he  was 
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satisfied  that  this  great  movement  for  uniting 
together  in  closer  bonds,  by  means  of  the  uni- 
versal tie  of  self-interest,  the  mother  country  and 
the  colonies,  was  making  rapid  headway.  What 
progress  and  prosperity  might  not  colonial  develop- 
ment have  attained  had  not  the  Machiavellian  policy 
of  some  astute  Belgian  or  German  outwitted  the 
British  Government  long  ago,  and  succeeded  in 
putting  these  manacles  round  the  country  which  pre- 
vented the  fostering  of  inter-imperial  trade.  Too 
much  importance  could  not  be  attached  to  the  advan- 
tage of  relieving  England  and  her  colonies  at  the 
earliest  possible  moment  of  these  obstructions.  He 
did  not  believe  the  difficulties  were  so  great  as  some 
supposed,  and  that  all  that  was  necessary  could  be 
done  without  doing  any  injury  to  the  general  trade 
of  the  country.  The  trade  returns  showed  that  it  was 
not  England  which  was  deriving  a profit  from  the 
trade  with  Belgium  and  Germany,  but  those  countries 
themselves,  and  therefore  the  objectionable  clause 
might  be  eliminated  without  danger  of  interfering 
with  other  portions  of  existing  treaties.  It  was  estab- 
lished bejond  controversy,  that  however  beneficial 
trade  with  foreign  countiies  might  be  to  England,  it 
was  infinitely  more  beneficial  to  develop  trade 
with  the  colonies.  But  there  was  another 
point,  not  specially  dealt  with  in  the  paper, 
which,  in  his  judgment,  out- weighed  even  the 
commercial  advantages  of  such  a policy,  Eng- 
land possessed  in  Australasia,  South  Afiica,  and 
Canada,  boundless  fields  for  development,  which 
could  not  be  livalled  in  any  part  of  the  world, 
and  thus  had  not  only  the  opportunity  of  building  up 
an  enormous  and  valuable  trade,  but,  as  the  result  of 
that,  those  great  outlying  possessions  would  become 
the  right  arm  of  English  power.  There  need  be  no 
apprehension  with  regard  to  their  neighbours  on  the 
great  Continent  of  America  if,  under  the  develop- 
ment of  this  inter-imperial  trade  between  Canada 
and  the  mother  country,  population  and  industry 
were  thrown  into  that  great  Dominion,  which  would 
furnish  happy  and  comfortable  homes  for  from 
40,000,000  to  100,000,000  of  people  at  no  very  remote 
date.  They  were  all  indebted  to  Colonel  Howard 
Vincent  for  the  ability  and  energy  which  he  devoted 
to  this  great  work,  both  in  and  out  of  Parliament, 
and  he  had  no  doubt  that,  at  no  distant  day,  his 
efforts  would  be  crowned  with  success. 

General  Laurie  said  he  was  only  entitled  to  speak 
as  a late  member  of  the  Canadian  Legislature,  and 
as  Sir  Charles  Tupper  had  already  spoken  on  behalf 
of  Canada,  he  should  not  be  justified  in  taking  up 
time  by  going  over  the  same  ground.  They  were 
indebted  to  Colonel  Vincent  for  pressing  this  great 
question  in  season  and  out  of  season— if,  indeed,  it 
could  ever  be  out  of  season  to  press  the  importance 
of  inter-imperial  or  international  trade.  He  pre- 
ferred the  latter  word,  because  the  word  imperial 
had  an  unpleasant  sound  to  many  in  the  colonies,  who 
thought  it  implied  an  overshadowing  of  the  colonies 


by  the  mother  country.  He  knew  that  was  not  the 
intention  of  those  who  used  the  term  ; the  object 
was  to  build  up  one  great  nation,  to  use  every  means, 
and  especially  to  add  the  force  of  self-interest  to  that 
of  sentiment,  in  order  to  do  so.  What  Lord  SaHs- 
bury  said  at  Hastings  about  Canada  would  equally 
apply  to  Australia ; it  was  essentially  a union  of 
hearts,  but  they  desired  to  strengthen  that  union  by 
the  ties  of  self-interest.  Colonel  Vincent’s  appeals 
had  met  with  a hearty  response  in  the  Canadian  Par- 
liament, and  he  hoped  an  expression  to  the  same 
effect  would  come  from  Australasia.  True,  they  had 
other  questions  to  decide  there,  and  it  seemed  to  him 
that  a union  of  the  Australian  colonies  must  precede 
a fiscal  arrangement  with  the  mother  country  ; but  a 
fiscal  union  would  not  be  practicable.  The  colonics 
had  to  raise  their  revenue  in  their  own  way,  to  meet 
charges  for  the  development  of  their  own  countries,  and 
so  on,  but  a preferential  arrangement  between  them- 
selves and  the  mother  country,  freed  from  the  fetters 
of  the  treaties  to  Belgium  and  the  Zollverein  of 
Germany,  so  that  they  could  make  their  own  tariffs, 
and  give  Great  Britain  an  advantge  in  the  colonial 
markets,  and  possibly  obtain  similar  advantages  in 
the  home  markets  for  their  produce,  would  be  the 
means  of  drawing  closer  the  ties  between  the  great 
branches  of  the  Anglo-Saxon  race.  They  held 
already  such  a position  in  the  world  as  would  enable 
them,  if  so  united,  to  exercise  a commanding  influ- 
ence over  the  policy,  and  in  fact  over  the  actions  of 
the  whole  world.  Colonel  Vincent  had  shown  that 
the  colonial  trade  was  of  the  greatest  possible  value, 
that  it  would  become  of  growing  value  if  fostered, 
and  that  it  met  the  decline  of  trade  with  other 
countries,  and  he  believed  that  his  proposals  would 
commend  themselves  to  the  British  electorate. 

Mr.  C.M.  Kennedy,  C.B.,  said— We  are  very  glad 
to  welcome  Colonel  Howard  Vincent  in  this  room 
to-night,  and  have  listened  with  much  interest  to  his 
paper.  His  best  exertions  have  now  been  devoted 
for  many  years  to  objects  of  the  greatest  importance 
to  the  working-classes  of  this  country  ; and  of  vital 
consequence  to  the  welfare  of  the  whole  empire.  This 
subject  has  been  brought  before  us  very  opportunely  : 
the  questions  at  issue  are  now  in  men’s  minds;  the 
export  trade  of  the  country  is  our  great  concern — all 
our  interests  depend  on  it.  In  a month’s  lime  a 
general  meeting  of  the  Chambers  of  Com  nerce  of  the 
empire  is  to  be  held  in  London  ; and  the  suggestions 
which  will  be  the  outcome  of  their  deliberations  are 
awaited  with  no  ordinary  solicitude.  The  position  of 
the  empire — of  the  mother  country  and  of  the 
colonies— is  marked  out  for  us  by  the  conditions  of 
our  life : we  are  component  parts  of  one  race  and 
nation,  and  the  welfare  and  greatness  of  the  whole  is 
inseparable.  Much  is  now  said  in  certain  quarters 
against  the  economic  policy  of  some  of  the 
colonies.  But  there  is  little  in  these  remarks 
— they  are  often  of  that  description  of  sym- 
pathy, which  is  likened  to  mustard  without  beef, 
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or  else  they  arise  from  doctrinaire  ignorance  of  the 
actual  position  of  the  colonies.  In  the  early  days  of 
a State,  internal  revenue  is  not  to  be  depended  on, 
large  direct  taxation  is  out  of  the  question,  and  a 
Customs’  tariff  is  a financial  necessity.  Even  in 
settled  countries,  the  Customs  is  a branch  of  revenue 
which  it  is  not  within  practical  policy  to  discard  ; and 
to  speak  against  Customs’  duties  in  the  colonies,  and 
to  try  to  create  prejudices  by  vague  denunciations 
of  what  is  called  protectionist  policy,  is,  to  use  a very 
mild  statement,  a misrepresentation  of  facts.  We 
must  remember  that  economic  theories  are  not  uni- 
versally true  ; they  are  only  true  under  the  exact 
application  of  the  conditions  which  they  postulate,  as 
Professor  Marshall  says,  “in  a very  narrow  range  of 
circumstances,  which  happen  to  exist  together  at  one 
particular  place  and  time.”  And  we  must  re- 
member, further,  that  men  understand  their  self-in- 
terests very  differently  in  different  ages  and  conditions. 
So  we  need  not  be  afraid  of  independent  judgment, 
and  may  set  aside  boldly  asserted  doctrinaire  opinions, 
put  forward  under  the  sound  of  great  names,  which 
we  are  told  must  not  be  discussed  but  be  accepted 
implicitly,  without  any  inquiry  or  question  on  our 
part.  With  regard,  however,  to  what  Colonel 
Howard  Vincent  has  said  as  to  the  attitude  of  Her 
Majesty’s  Government,  no  one  can  fail  to  recognise 
that  the  questions  which  he  has  brought  forward 
have  to  be  regarded  from  various  points  of  view, 
and  that,  in  some  respects,  they  present  considerable 
difficulties ; he  is,  therefore,  under  a misapprehen- 
sion in  thinking  that  there  is  any  want  of  good-will 
on  their  part.  The  important  question  before  us 
this  evening  is  well  within  our  functions.  We  are 
the  Society  for  the  promotion  of  Commerce  as  well 
as  for  the  advancement  of  Arts  and  Manufactures  ; 
it  is  quite  within  our  functions  to  consider  the  means 
whereby  markets  now  open  to  our  trade  maybe  made 
more  secure,  and  the  means  whereby  the  obstacles 
which  hostile  tariffs  interpose  to  its  development 
may  be  overcome.  Colonel  Howard  Vincent  has 
foregone  the  ease  which  wealth  and  position  afford 
in  order  to  attract  attention  to  the  matters  of  deep 
public  interest.  He  has  visited  the  colonies  to 
obtain  personal  knowledge  of  the  subject  he  has 
brought  before  us.  Many  economists,  however,  shrink 
from  these  investigations,  and  use  hard  words  instead 
of  arguments.  I do  not  wish  to  enter  into  de- 
tails of  controversy,  but  in  view  of  forthcoming 
discussions  I may  advocate  free  inquiry  and  a full 
statement  on  each  side  of  the  points  at  issue.  We  can- 
not fail  to  recognise  that  Colonel  Howard  Vincent 
seeks  to  attain  objects  which  will  strengthen  the  de- 
velopment of  the  empire  in  the  present  glorious  reign, 
which  are  calculated  to  bind  together  the  various 
populations  of  the  empire,  and  to  promote  and  per- 
petuate their  welfare  as  a prosperous,  contented,  and 
united  people. 

Mr.  H.  J.  Pettifer  said  all  parties  were  agreed 
as  to  the  desirability  of  encouraging  trade  with  the 


colonies,  that  it  would  be  a giand  thing  for  this 
country,  and  probably  for  the  colonies  also,  if  the 
trade  could  be  very  greatly  extended  ; but  the  differ- 
ence of  opinion  arose  when  one  began  to  ta’k 
about  the  best  way  of  doing  it,  and  he  should  have 
liked  Colonel  Howard  Vincent  to  go  a little  more 
into  detail  about  it.  It  was  not  the  disease  that 
needed  discussing,  but  the  remedy.  Ever)  body 
agreed  that  the  country  was  injured  by  foreign  com- 
petition, but  directly  you  began  to  talk  about  putting 
a duty  on  silks,  satins,  velvets,  &c.,  the  trouble 
began.  It  was  very  easy  to  get  the  working  men  in 
the  large  manufacturing  districts  to  agree  to  prefer- 
ential duties  in  favour  of  colonial,  as  against  foreign, 
products,  &c.  You  could  show  them  how  they 
would  benefit  by  it,  but  then  you  had  to  go  to  the 
English  farmer,  and  show  him  how  he  would  benefit. 
He  had  tried  that  himself,  and  had  spoken  of  prefer- 
ential duties  on  Canadian  and  Indian  wheat ; but  the 
farmer  objected  that,  if  he  were  going  to  be  ruined  by 
foreign  competition,  it  did  not  matter  to  him  whether 
that  competition  came  from  Canada  or  the  United 
States.  Still,  you  might  convert  even  the  farmer,  if 
you  could  show  him  that,  by  imposing  preferential 
duties,  the  burden  of  taxation  which  he  now  had  to 
bear  would  be  lessened.  But  then  you  had  to  go 
lower  down,  to  the  man  who  now,  whether  for  good 
or  harm,  had  the  control  of  the  country  in  his  own 
hands,  the  agricultural  labourer,  and  there  you  found 
the  real  difficulty.  When  you  came  to  talk  to  the 
Wiltshire  labourer  with  his  10s.  a week,  you  had 
great  difficulty  in  exciting  any  enthusiasm  in  him 
about  the  colonies,  the  only  thing  you  could  impress 
upon  him  was  that  it  would  give  him  a better  field 
for  emigration.  But  then  both  sides  wanted  to  stop 
emigration,  and  district  councils  and  parish  councils 
were  talked  of  as  a means  of  helping  him  in  his  own 
'village.  The  spirit  of  patriotism  had  not  much  force, 
he  was  afraid,  amongst  his  class.  He  hoped  Colonel 
Vincent  would  go  a little  more  into  detail  as  to  the 
means  for  developing  the  colonial  trade. 

Mr.  A.  K.  Donald  said  he  was  disinclined  to 
believe  that  the  best  way  of  encouraging  trade  in  the 
colonies  was  to  set  up  a tarriff  barrier  against  other 
nations,  and  doubted  whether  the  increased  trade 
with  the  colonies  would  counterbalance  the  falling 
off  of  commerce  with  other  nations.  Many  people 
asserted  that  the  goods  supplied  by  this  country 
were  not  what  they  ought  to  be,  owing  partly  to 
lack  of  technical  education  on  the  part  of  the  work- 
men, and  partly  to  unscrupulous  greed  on  the  part 
of  manufacturers,  and  that  consequently  colonial 
customers  preferred  to  buy  elsewhere.  A hostile 
tariff  against  continental  nations  and  the  United 
States  would  not  make  the  British  manufacturer  more 
honest,  and  consequently  the  colonial  customer  would 
in  all  probability  still  prefer  to  make  many  of 
his  purchases  where  he  did  now.  Though  it 
was  true  that  trade  in  the  colonies  was  growing 
rapidly,  it  could  not  be  assumed  that  it  would  con- 
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tinue  to  grow  at  the  same  rate.  The  colonies  did 
not  pretend  that  their  tariffs  were  imposed  for  revenue 
purposes  only,  but  acknowledged  that  they  were  for 
the  purpose  of  protecting  and  fostering  their  own 
industries.  The  colonies  were  endeavouring  to 
become — as  all  countries  ought  to  be — self-support- 
ing, able  to  produce  ever)  thing  they  required  within 
their  own  borders.  That  being  the  case,  it  seemed  to 
him  that  the  real  problem  was  not  going  to  be  per- 
manently solved  by  endeavouring  just  for  a time  to 
foster  the  colonial  trade.  The  real  way  to  face  the 
difficulty  would  be  to  find  some  way  to  make  Eng- 
land herself  self-supporting  ; and  though  that  might 
sound  ridiculous  to  some  people,  there  were  a 
number  of  authorities  who  maintained  that  under  a 
better  system  of  cultivation  we  could  enormously 
increase  our  production  of  food.  It  seemed  to  be 
assumed  in  the  paper  that  goods  which  came  here 
from  France  or  Germany  came  gratuitously,  nothing 
being  sent  in  exchange  for  them  ; if  that  were  not 
so,  he  could  not  see  how  it  was  to  the  disadvantage 
to  exchange  commodities  with  those  countries.  It 
was  quite  true  that  English  capital  made  water- 
works aud  tramways  abroad,  and  the  profits  on  those 
investments  which  were  imported  here  did  not 
directly  represent  an  exchange  of  labour,  but  he  did 
not  suppose  Colonel  Vincent  suggested  that  a 
present  should  be  made  of  those  public  works 
to  the  communities  for  which  they  were 
constructed.  The  exchange  which  took  place 
between  England  and  any  other  country  might 
be  quite  as  beneficial  to  English  labour  as  that 
which  took  place  with  the  colonies.  It  was  all  very 
well  to  say  that  more  labour  was  put  into  goods  sent 
to  the  colonies  than  into  those  which  went  to  the 
continent,  but  were  they  to  refuse  the  continental 
trade  altogether  because  it  was  not  exactly  what  they 
wanted.  From  France  we  received  a large  amount 
of  millinery  and  other  things  desired  by  the  feminine 
part  of  the  population,  besides  wines,  &c.,  and  he 
feared  it  would  be  rather  difficult  to  replace  these 
articles  by  goods  from  Quebec  or  Montreal ; they 
would  not  be  appreciated  by  London  ladies.  But 
that  was  what  it  must  come  to  if  these  proposals 
were  carried  out  in  their  entirety.  He  could  not 
tolerate  the  miserable  pinchbeck,  so-called  patriotism, 
and  talk  about  our  kith  and  kin.  After  all  flesh  and 
blood  in  France,  Germany,  or  Belgium,  was  flesh 
and  blood  still,  and  those  people  were  of  as  much 
interest  to  him,  though  they  might  not  be  his  99th 
cousins,  as  people  who  lived  in  Tasmania  or  the 
West  Indies.  He  hoped  the  people  of  this  country 
would  never  again  be  made  enthusiastic  over  these 
old-fashioned  worn-out  ideas;  but  that  their  sym- 
pathy would  be  as  wide  as  the  human  race  itself. 

Mr.  Stephen  Bourne  said  that  the  paper  was 
extremely  interesting  and  useful,  though  he  could  not 
altogether  agree  with  its  scope  and  effect.  No  one 
could  appreciate  more  deeply  than  he  the  importance 
of  our  colonies,  and  his  experience  of  them  dated  back 


to  a time  before  Her  Majesty  began  to  take  any  part  in 
Imperial  matters  ; it  had  ranged  over  a large  part  of 
the  British  Empire.  He  had  relatives  in  several 
colonies,  and  never  faltered  in  his  belief  that  the 
source  of  England’s  greatness  would  be  found  in  the 
support  of  her  colonial  possessions.  Notwithstanding 
the  remarks  of  the  last  speaker,  blood  was  thicker 
than  water,  and  he  thought  we  ought  to  give  our 
first  consideration  to  the  welfare  of  our  brothers, 
sisters,  and  cousins  in  the  various  portions  of  the 
empire  which  they  had  brought  under  British  sway. 
But  there  might  still  be  a question,  what  was  the 
best  means  of  effecting  this  end  ? He  would  not 
criticise  the  figures  on  the  spur  of  the  moment,  or 
attempt  to  draw  a different  lesson  from  them,  but  he 
could  not  help  feeling  that  they  had  not  yet  got  to 
the  bottom  of  the  matter.  Colonel  Howard  Vincent, 
while  enhancing  the  value  of  the  colonial  trade, 
seemed  to  ignore  the  value  of  the  foreign  trade. 
Though  the  colonists  were  large  purchasers,  the 
exports  to  them,  to  a great  extent,  represented  in- 
vestments of  capital  transferred  there  from  England 
in  the  shape  of  goods  ; and  therefore,  unless  we  sent 
a larger  amount  of  capital  to  the  colonies,  we  were 
not  likely  to  increase  the  colonial  trade  to  a great 
extent.  In  fact,  any  such  extension  as  was  fostered 
by  differential  duties,  would  be  more  than  com- 
pensated for  by  the  loss  of  foreign  trade  which  would 
result  from  it.  The  great  need  of  the  colonies 
was,  first,  capital  to  develop  their  resources,  and 
then  population  to  work  them.  He  had  always 
contested  the  notion  that  this  country  was 
overpopulated  ; the  fault  lay  in  our  economical 
conditions,  which  did  not  permit  of  our  properly 
distributing  that  population  over  the  empire.  His 
experience  of  the  colonies  taught  him  that  the 
result  of  differential  duties  would  be  to  divert  a large 
amount  of  colonial  labour  from  its  legitimate  occupa- 
tion in  developing  the  natural  resources  of  the 
country,  and  sending  their  products  to  us  in  ex- 
change for  manufactures,  thus  becoming  competitors 
with  our  own  capital.  Some  years  ago,  when  he 
visited  Canada,  he  found  heavy  differential  duties 
levied  against  English  cotton  manufactures.  He  had 
always  been  of  the  opinion  of  Lord  Meath,  that 
what  we  wanted  was  an  extensive  State  system  of 
colonisation,  helping  to  remove  those  who  would  be 
useful  on  the  other  side,  but  were  overcrowded  here. 
He  did  not  advocate  sending  paupers  abroad,  but  if 
we  sent  a large  number  of  those  who  were  above  the 
rank  of  paupers,  we  might  save  many  more  from 
degenerating  into  that  condition.  If  one-half  of  the 
^8,000,000  squandered  in  the  maintenance  of  lives 
comparatively  useless  here  were  spent  in  transport- 
ing them  to  our  own  colonies,  we  should  benefit  our- 
selves and  the  colonies  likewise.  If  there  were 
plenty  of  labour  and  capital,  trade  must  follow  its 
own  natural  course.  Why  was  it  that  Englishmen 
going  to  the  United  States  with  capital  and  ma- 
chinery, or  to  other  foreign  countries,  were  not 
able  to  compete  with  others  ? He  was  tired  of 
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hearing  that  Englishman  needed  protection,  and 
did  not  think  a country  like  England  ought  to 
stand  in  need  of  protection  from  any  country  in  the 
world.  Look  at  tea.  In  his  early  days,  China  was 
the  source  from  which  tea  was  derived  ; but,  under 
perfectly  free  trade,  our  own  India  and  Ceylon  tea 
had  practically  driven  it  out  of  the  market.  Then 
take  the  meat  trade  of  New  Zealand — where  he  had  a 
son,  and  was  therefore  much  interested  in  it — that 
had  very  largely  developed,  without  any  protection  at 
all  in  this  country.  If  New  Zealand  would  take  our 
manufactures  in  exchange  for  their  meat,  instead  of 
setting  up  manufactories  of  their  own  to  compete 
with  us  under  differential  duties,  that  trade  would 
rapidly  increase,  and,  in  proportion  as  it  grew  in 
accordance  with  natural  and  not  artificial  laws,  it 
would  contribute  to  the  prosperity  of  both  countries. 
It  was  quite  clear  the  tendency  of  the  paper  was  that 
we  should  follow  the  example  of  America,  which 
permitted  perfectly  free  trade  between  all  the  terri- 
tories in  the  Union ; and,  so  far,  he  agreed  with  it. 
There  ought  to  be  a uniform  tariff  for  all  parts  of  the 
empire,  and  the  question  between  him  and  Colonel 
Vincent  would  be,  whether  they  ought  to  supplement 
that  by  imposing  differential  duties  against  foreign 
nations  ? He  did  not  think  that  would  produce  the 
grand  results  which  Sir  Charles  Tupper  seemed  to 
imagine.  The  great  growth  in  the  colonial  traffic 
had  taken  place  under  free  trade,  and  we  had  become 
carriers  for  all  the  world  through  free  trade  in  shipping. 
If  we  confined  our  trade  to  the  colonies,  we  should 
lose  a large  amount  of  profitable  employment.  At  the 
same  time  he  never  shared  the  sanguine  views  of 
Cobden,  that  when  we  introduced  free  trade  the 
whole  world  would  follow  our  example,  and  thought 
a great  mistake  was  made  at  that  time.  There  was  a 
lendency  at  present  to  draw  a restrictive  line  against 
England,  and  that  should  make  us  withdraw  our 
capital  from  foreign  countries,  and  place  it  in  our  own 
colonies.  But  there  was  another  reason  why  protec- 
tion abroad  was  largely  supported  by  those  who  were 
free  traders  at  home.  Some  of  these  men  had  large 
capital  invested  in  protective  countries,  and  drew 
large  profits  from  protected  manufactures  there.  The 
establishment  of  free  trade  in  the  United  States 
would  be  the  severest  blow  which  could  be  levelled 
against  the  manufacturing  industry  of  Great  Britain, 
and  from  that  point  of  view  he  was  inclined  to  hope 
that  it  would  be  long  before  she  adopted  it.  Still  no 
doubt  we  were  suffering  from  the  effect  of  protective 
duties,  and  it  was  a question  how  we  could  counteract 
that.  He  felt  we  had  a right  to  say  to  foreign  coun- 
tries that  if  we  admitted  their  goods  free,  we  in- 
sisted on  being  placed  on  equal  terms.  Free  trade 
with  all  the  world  was  the  goal  to  aim  at  ; if  protec- 
tion were  carried  out  all  round,  it  would  enhance 
cost  everywhere,  and  do  no  good  to  anyone  ; but  we 
had  a perfect  right  to  say  if  you  do  not  accept  the 
hand  of  friendship  which  we  hold  out  to  you,  we  will 
withdraw  it.  Such  a policy  could  have  been  carried 
out  without  difficulty  when  Sir  Robert  Peel  first  in- 


troduced free  trade,  but  he  doubted  if  it  was  possible 
now.  Still,  it  was  well  worth  inquiry.  Twenty 
years  ago,  if  we  had  refuse!  to  admit  French  wines 
and  silks  free  unless  she  admitted  our  woollens  and 
cottons  on  the  same  terms,  it  might  have  been  done, 
and  even  now  he  believed  the  trade  was  far  more 
important  to  France  than  to  England,  and  that  they 
might  be  brought  to  reason.  It  was  in  this  direction 
he  should  be  inclined  to  proceed,  rather  than  by  im- 
posing preferential  duties  in  favour  of  the  colonies. 
He  looked  forward  to  unrestricted  intercourse  be- 
tween the  whole  world,  and  then  our  trade  would  be 
vastly  extended,  with  our  colonies  and  with  other 
countries  as  well. 

The  Chairman,  in  proposing  a vote  of  thanks  to 
Colonel  Howard  Vincent,  said  that  he  had  learned 
a great  deal  from  the  paper  and  the  discussion. 
He  came  from  a colony  where  though  there  might 
be  individual  free  traders,  he  was  quite  sure  that 
no  one  would  have  a chance  of  being  returned 
for  more  than  one  or  two  constituencies  who  stood 
on  free  trade  lines.  The  allusion  made  to  the 
Queen’s  birthday  reminded  him  of  the  fact  that  the 
colony  he  represented  was  younger  than  himself  by 
four  or  five  years.  When  he  was  born  no  white 
man  had  ever  stepped,  with  a view  of  remaining, 
on  the  territory  of  Victoria.  The  whole  of 
Australia  was  comparatively  young,  but  it  was 
a remarkable  fact  that  the  imports  and  exports 
of  Australia  to-day  were  greater  than  were  those  of 
Great  Britain  when  the  Queen  ascended  the  throne ; 
and,  that  being  so,  what  could  be  hoped  for  in  the 
future.  One  gentleman  had  said  that  he  did  not  see 
why  they  should  not  treat  Belgians  and  Germans  in 
the  same  way  as  their  own  kith  and  kin  in  the 
colonies ; but  he  could  give  one  very  important  rea- 
son why  they  should  be  treated  something  differently. 
There  was  not  the  least  prospect,  under  any  cir- 
cumstances, of  the  colonies  ever  going  to  war  with 
England,  but  there  was  a possibility  of  the  most 
friendly  foreign  nation  going  to  war,  and  if  that  time 
ever  came,  the  colonists,  would  be  England’s  warmest 
friends ; they  were  as  loyal  to  the  British  crown  in 
Australia  as  they  were  in  England.  He  did  not 
believe,  as  Mr.  Bourne  did,  that  there  would  ever  be 
free  trade  all  over  the  world ; he  did  not  think  it 
possible,  considering  what  human  nature  was.  Each 
colony  must  look  to  its  own  interest.  They  had 
heard  of  agricultural  labourers  in  England  getting 
10s.  a week  ; he  did  not  know  of  anyone  in  Australia, 
who  was  worth  his  salt,  who  got  less  than  6s.  a day, 
and  how  was  it  possible  for  the  man  who  paid  6s.  a 
day  for  his  labour,  to  compete  with  him  who  only 
paid  10s.  a week  ? The  man  who  paid  higher  wages 
must  protect  himself  against  the  competition  of 
cheap  labour.  Then  another  most  important  ques- 
tion was  the  value  of  capital.  In  London,  he  found 
you  could  discount  a good  bill  for  three  months  at 
about  1 per  cent. ; in  Melbourne,  he  could  not  get 
the  best  bill  discounted  for  three  months  for  less 
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than  6J  per  cent.  If  one  man  could  borrow  money 
at  if  per  cent.,  and  the  other  had  to  pay  6f,  how 
could  they  compete  on  equal  terms  in  the  same 
market  ? Another  important  point  was  that  of  local 
federation;  he  thought  it  was  absolutely  necessary 
to  have  a federation  of  the  Australian  colonies  before 
they  could  come  into  union  in  any  way  with  the  home 
authorities.  At  present,  Canada  spoke  with  one 
voice  for  the  whole  Dominion,  but  he  could  only 
speak  for  about  one-seventh  of  the  colonies  of  Aus- 
tralia. Where  every  colony  had  its  own  particular 
policy,  it  would  be  very  difficult  to  get  unanimity. 
When  federation  was  established,  they  would  all 
speak  with  one  voice,  as  Canada  did  now.  A year 
ago,  in  February,  when  they  had  a meeting  in  Sydney, 
he  thought  they  were  in  a fair  way  of  getting  federa- 
tion, he  having  been  the  convener  of  the  gathering ; 
but  it  was  found  there  were  difficulties  in  the  way, 
and  at  present  they  w^ere  not  advancing  much  in  that 
diiection.  Of  course  the  next  thing  would  be  to 
have  free  trade  amongst  their  own  colonies,  but  they 
would  undoubtedly  have  a protective  tariff  against  the 
outside  world,  including  Great  Britain.  It  might  be 
possible,  in  the  course  of  time,  if  Canada  took  the 
lead,  in  giving  Great  Britain  the  benefit  of  preferential 
duties,  and  the  effect  was  beneficial,  that  Australia 
would  follow  the  example.  This  paper  put  the 
matter  from  a different  point  of  view  to  that  from 
which  it  was  approached  in  the  colonies.  They  felt 
that  while  a few  years  ago  they  were  encouraged,  and 
considered,  there  was  now  a spirit  of  hostility  abroad 
against  them,  especially  in  the  financial  world,  and 
the  financial  press  was  advising  people  to  lend  their 
money  to  South  America,  Greece,  or  any  country 
rather  than  the  Australian  colonies.  If  they  had 
ever  even  hinted  at  repudiation,  or  made  default  in  the 
payment  of  interest  when  due,  he  could  understand  it, 
but  they  had  always  fulfilled  their  contracts  in  every 
particular.  There  was  recently  a general  election  in 
Victoria,  and  all  sorts  of  candidates  came  forward  ; a 
number  of  labour  candidates,  and  even  some  Socialists, 
but  there  was  not  a suggestion  in  any  reported 
speech  of  anything  approaching  to  a repudiation  of 
their  financial  engagements.  They  felt,  therefore, 
that  they  were  not  being  done  justice  to,  and  that  if 
England  wanted  the  volume  of  trade  extended,  she 
must  be  a little  liberal  in  advancing  capital  when  it 
was  required.  Every  shilling  of  money  lent  by 
England  was  spent  in  English  goods,  and  it  all 
went  to  develop  the  resources  of  the  country. 
They  had  spent  large  sums  in  constructing  rail- 
ways which  were  not,  and  could  not  be,  im- 
mediately reproductive,  but  indirectly  they  were, 
as  they  raised  the  value  of  the  land  from  10s. 
up  to,  it  might  be,  ^5  an  acre.  This  year  a large 
quantity  of  wheat  was  being  sent  to  England,  whereas 
but  for  the  railways  they  would  not  have  been  able  to 
supply  even  their  own  population.  With  regard  to 
emigration,  it  was  sometimes  complained  that  they 
did  not  spend  some  of  the  borrowed  money  in  im- 
porting labour.  He  did  not  know  what  the  working 


classes  in  England  would  think  of  it,  but  certainly  in 
Australia  they  would  not  think  it  right  to  tax  their 
constituents  for  the  purpose  of  paying  the  passage  of 
other  working  men  to  come  and  compete  with  them. 
They  were  ready  to  receive  all  who  came  at  their  own 
expense,  but  t,hey  would  not  spend  the  public  money 
in  bringing  them.  They  considered  they  did  their 
duty  in  employing  the  people  at  fair  wages  and 
giving  them  an  opportunity  of  earning  a good  liveli- 
hood, and  making  provision  for  old  age.  There  was 
no  Poor-law,  and  they  weie  anxious  not  to  have  one, 
though  there  were  people  requiring  assistance  occa- 
sionally. He  should  take  care  to  send  copies  of  this 
paper  to  Victoria,  where  he  was  sure  it  would  be 
read  with  interest  and  instruction,  but  he  was  not 
sanguine  as  to  the  views  it  contained  being  speedily 
adopted.  He  was  sometimes  astonished  at  the  way 
in  which  free  trade  had  gone  mad  in  this  country. 
A few  years  ago,  when  in  Scotland,  wanting 
to  buy  a purse,  he  was  told  by  the  shop- 
keeper he  had  not  one  which  would  suit  him, 
but  he  should  be  having  a case  in  shortly  from 
Belgium,  where  they  were  made  much  more 
cheaply  than  at  home.  A few  days  after,  wanting  to 
go  into  the  vegetable  market  in  Edinburgh,  he  was 
charged  halfpenny  admission,  and  if  he  had  gone 
earlier  would  have  been  charged  one  penny.  Now,  to 
buy  a Belgian  purse  without  being  taxed  at  all,  and  to 
be  charged  a penny  for  buying  a cabbage  grown  on 
the  spot,  was  a sort  of  free  trade  which  an  Australian 
could  not  understand  at  all. 

The  vote  of  thanks  having  been  carried  unani- 
mously, 

Colonel  Howard  Vincent,  in  reply,  said  it  was 
too  late  to  deal  with  the  various  arguments  which 
had  been  put  forward  in  the  discussion,  but  he  might 
incidentally  answer  Mr.  Pettifer,  who  probably  had 
more  experience  in  addressing  audiences  of  working 
men  than  any  one  present,  in  replying  to  Mr.  Donald. 
The  view  of  the  United  Imperial  Trade  League,  and 
of  Sir  Charles  Tupper,  and  many  other  able  and 
prominent  men,  was  this.  The  mother  country  re- 
quired certain  articles  of  food  and  raw  materials 
which  were  obtainable  within  the  empire,  but  not  in 
sufficient  quantity  within  the  British  Isles,  and  they 
claimed  that  we  should  give  our  custom,  as  far  as 
possible,  to  those  who  traded  with  us,  rather  than 
to  those  who  would  sell  us  their  goods,  but  de- 
clined to  buy  ours.  This  state  of  things  did  not 
apply  fifty  years  ago.  The  colonies  were  then 
almost  an  unknown  quantity.  But  in  that  fifty 
years,  by  means  of  steam  and  electricity,  the 
products  of  the  colonies  were  brought  more  readily 
to  hand  than  the  produce  even  of  the  extreme  corners 
of  our  island  at  that  time.  The  cause  of  the  displace- 
ment of  Chinese  tea  by  India  and  Ceylon  was  that 
in  the  one  case  all  the  resources  of  modern  science 
and  machinery  had  been  applied,  and  in  the  other 
these  things  were  entirely  neglected.  Besides,  tea, 
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which  was  an  article  of  daily  consumption,  was 
enormously  taxed,  and  as  it  could  not  be  produced  in 
this  country,  the  whole  of  the  duty  had  to  be  paid  by 
the  consumer  and  not  by  the  producer.  He  had  been 
glad  to  hear  what  was  said  by  the  Chairman  as  to 
Australia.  Those  who  had  been  there  knew  that 
there  was  no  probability  of  Australia  repudiating  her 
public  engagements.  With  regard  to  the  theory  of 
establishing  free  trade  with  all  parts  of  the  British 
Empire,  to  any  one  who  knew  anything  of  the 
colonies,  it  was  almost  an  impertinence  to  suggest 
that  young  scattered  communities  could  obtain  the 
necessary  revenue  by  any  other  means  than  indirect 
taxation.  If  they  attempted  to  send  round  an  income- 
tax  collector,  as  in  England,  to  inquire  what  profits 
every  one  was  making,  it  would  produce  a perfect 
revolution,  and  once  setting  the  match  to  such  a 
flame,  no  one  could  say  where  it  would  end.  It  was 
impossible  to  dictate  to  the  colonies  what  fiscal 
policy  they  should  pursue  ; but  if  there  was  found  to 
be  a willingness  to  put  a lighter  duty  on  British 
goods  than  on  the  products  of  foreign  nations,  that 
would  be  of  considerable  advantage  to  England,  and 
in  return  for  that  advantage  we  ought  to  give  an  ad- 
vantage to  colonial  products  in  Erglish  markets,  and  to 
buy  of  them  as  far  as  possible,  instead  of  from  the 
foreigner  ; to  take  our  wheat  from  Canada  rather  than 
fiom  the  United  States  and  the  same  with  other 
articles,  rather  than  from  France,  Germany,  or  Spain, 
which  only  allowed  our  goods  to  enter  on  exorbitant 
and  a^ost  prohibitory  terms. 


Sir  John  Robinson,  K.C.M.G.,  writes  Owing 
to  the  length  of  the  discussion  and  the  lateness  of 
the  hour,  I had  not  an  opportunity  on  Tuesday  last 
of  adding  my  quota  to  the  tribute  of  just  apprecia- 
tion paid  to  Colonel  Howard  Vincent  by  various 
speakers  for  his  admirable  and  instructive  paper 
upon  “ The  Progress  of  Colonial  Trade.”  Repre- 
sentatives of  Canada  and  Australia  did  so  in  fitting 
terms.  As  a South  African  colonist,  I should  have 
been  glad  to  have  supported  what  they  said.  It  is 
very  satisfactory  to  us,  as  colonists,  to  find  eminent 
home  politicians  ready,  as  so  many  are,  to  re- 
cognise the  value  and  importance  of  colonial  trade. 
Twenty-three  years  ago  (May  19,  1869)  it  fell  to 
my  lot  to  read  before  the  Society  of  Arts  a paper 
on  “The  Progress  of  the  British  Colonies.”  I 
endeavoured  to  show,  by  figures,  culled  from  authori- 
tative sources,  how  vast  had  been  the  expansion  of 
colonial  trade,  industry,  and  civilisation  during  the 
preceding  quarter  of  a century.  At  that  time,  to  speak 
on  such  a theme  was  rather  like  a cry  in  the  wilderness, 
but  the  results  I was  able  to  show  were,  at  the  time, 
deemed  remarkable,  if  not  startling.  The  figures 
submitted  by  Colonel  Howard  Vincent  the  other 
night,  show  that  the  ratio  of  advancement  has  been, 
during  the  subsequent  period,  even  more  surprising. 
Have  we  any  reason  for  supposing  that  the  pace  will 
slacken  ? Have  we  any  reason  for  believing  that 
trade  will  cease  to  follow  the  flag  as  long  as  that 


flag  flies  ? I say  nothing  here  with  regard  to  the 
political  and  fiscal  questions  raised  in  the  paper,  and 
dealt  with  during  the  discussion.  Enough  was  said 
to  show  that  they  involve  complex  considerations 
not  easily  disposed  of.  All  the  more  reason  why 
the  discussion  of  them  should  be  seriously  and  de- 
liberately proceeded  with,  and  all  the  more  credit  to 
Colonel  Howard  Vincent  for  challenging  controversy 
upon  issues  so  momentous  to  our  race  and  Empire. 

Mr.  Joseph  Robt.  Carter,  F.S.S.,  writes : — As 
a humble  follower  of  Richard  Cobden,  it  appears  to  me 
that  by  our  example  we  must  demonstrate  to  the 
world  how  vastly  superior  are  our  own  prospects 
under  free  trade  than  under  protection — which  we 
have  also  tried — and  to  look  forward  to  the  not  far 
distant  future  when  the  spread  of  true  economic 
views  throughout  the  world  will  be  accompanied  by  a 
demand  from  the  colonial  democracy  against  being 
“protected”  by  tariffs  that  hinder  them  from  com- 
peting even  with  the  effete  but  free  workers  of  the 
mother  country.  It  is  clear  that  were  we  to  attempt 
to  dictate  even  to  our  own  self-governing  colonies, 
much  less  to  foreign  nations,  our  intentions  would  be 
mistaken  and  our  aims  frustrated.  We  must  not 
forget  that,  as  Mr.  Munro  candidly  admitted,  even 
a federated  Australia  would  probably  treat  us — like 
foreigners  would  be  treated  too— to  heavy  custom 
duties.  Self-interest,  as  interpreted  by  each  country, 
will  remain  the  chief  motive  power  in  fiscal  arrange- 
ments. And  the  lesson  will  not  have  been  misread 
by  f , ethinking  portion  of  our  colonial  brethren  when 
they  realise  that  Great  Britain  is  firm  in  her  belief  in 
the  expediency  as  well  as  the  justice  of  free  trade 
principles.  He  would,  indeed,  be  a true  friend  to 
his  country  who  persuades  her  not  only  that 
it  is  useless  attempting  to  convert  Great  Britain 
from  her  free  trade  tenets,  but  also  that  a 
serious  injury  is  being  done  to  his  own  colony 
so  long  as  it  hobbles  along  with  the  broken 
ciutch  of  “ Protection.”  If  we  look,  however,  at 
the  record  of  our  foreign  trade  for  the  past  fifteen 
years,  as  given  in  the  Statistical  Abstract  we  find 
that  the  value  per  head  of  exports  of  British  produce 
from  the  United  Kingdom  was  in  the  latest  year 
greater  than  at  any  previous  time  : — 
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It  is  to  be  regretted  that  an  analysis  of  that  trade 
should  show  that  the  progress  thereof  uith  British 
North  America  and  Australia,  for  example,  more  par- 
ticularly the  former  of  our  possessions,  as  compared 
with  our  export  trade  with  the  United  States,  does 
not  exhibit  that  umnistakeable  character  which  those 
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who  talk  about  “trade  following  the  flag”  would 
lead  us  to  hope  and  expect: — 
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THE  PRODUCTION  OF  APRICOTS  IN 
DAMASCUS. 

The  city  of  Damascus  is  surrounded  by  gardens 
which  are  composed  of  fields  of  apricots  furnishing  an 
average  yield  of  from  50,000  to  65,000  quintals  of 
fruit.  M.  Guillois,  the  French  Consul  at  Damascus, 
says  that  the  harvest  lasts  about  six  weeks,  generally 
from  the  10th  June  until  the  end  of  July.  There 
are  six  principal  descriptions  of  apricots,  the  Sendiani , 
Hamoni , Onazari , Chahmi , Baladi , and  Klobi.  The 
Sendiani  appears  the  first,  about  the  middle  of  June  ; 
it  is  an  oval  fruit  of  a yellow  colour,  and  of  a slightly 
acid  taste.  It  is  consumed  exclusively  at  Damascus. 
The  kernel  of  this  description  of  apricot  is  not  bitter 
to  the  taste.  The  Hamoni , which  follows  imme- 
diately after  the  Sendiani , is  the  most  appreciated ; 
it  is  small,  round,  with  a glossy  skin,  and  the  fruit  is 
perfumed  and  juicy.  This  variety,  like  the  former, 
is  consumed  at  Damascus,  and  it  is  subdivided  into 
two  categories,  the  Hamoni  BaTiir  and  the  Hamoni 
Lakisse.  The  Onazari  is  slightly  oval,  red,  juicy,  and 
perfumed,  and  resembles  the  European  apricot.  The 
kernel  of  this  description  is  large,  and  of  a sweet 
taste,  and  is  easily  detached  from  the  fruit.  The 
price  of  the  Onazari  is  about  a sixth  higher  than  that 
of  the  preceding  varieties,  and  part  of  this  fruit 
is  consumed  at  Damascus,  and  the  remainder  is 
sent  to  Beyrout.  The  three  varieties  enumerated 
above  are  almost  entirely  used  for  home  consump- 
tion, and  in  a fresh  state;  while  the  following 
descriptions  are  largely  used  in  the  manufacture  of 
preserves,  for  drying,  and  for  making  apricot  paste. 
These  are  the  Chahmi , which,  externally,  resembles 
the  Hamoni , but  is  inferior  to  it  as  regards  taste,  the 
fruit  being  dry,  and  wanting  in  perfume.  The 


Baladi , which  resembles  the  Onazari  in  form  and 
taste,  is  yet  considered  to  be  superior  to  the  latter. 
The  yield  of  this  fruit  is  about  5,000  quintals,  and  of 
this  quantity  1,000  quintals  are  consumed  in  the 
fresh  state  at  Damascus,  the  remainder  being  used 
for  making  dried  apricots  ( Noukou ),  which  form  one 
of  the  principal  ai  tides  of  export  from  Damascus. 
This  fruit  is  gathered  from  the  tree  when  it  is  com- 
pletely matured,  generally  about  the  15th  June.  It 
is  then  exposed  for  three  days  to  the  sun  on  planks, 
covered  with  a layer  of  long  straw,  care  being  taken 
to  keep  the  apricots  apart,  so  that  they  may  not 
touch  one  another.  The  third  day,  each  apricot  is 
gently  pressed  between  the  palms  of  the  hands,  and 
again  exposed  to  the  rays  of  the  sun,  and  this  opera- 
tion is  repeated  until  the  fruit,  perfectly  dry,  assumes 
the  shape  of  a flattened  disc.  This  usually  takes 
place  in  about  six  or  eight  days,  and  the  apricot  loses 
about  70  per  cent,  of  its  weight.  The  price  of  the 
dried  apricot  varies  between  30  centimes  and  1 
franc  the  kilogramme  at  the  time  of  drying ; but 
at  other  times,  and  particularly  in  the  month  of 
Ramazan,  when  there  is  a large  consumption 
of  the  article,  the  price  is  doubled.  A small 
quantity  of  these  dried  apricots  is  used  in  the 
manufacture  of  preserves.  The  remainder  is  ex- 
ported to  Egypt,  Smyrna,  and  Constantinople,  to  a 
value  of  about  ^3,200.  The  Klabi , which  is  a very 
inferior  quality  of  apricot,  is  a small,  dry,  red  fruit, 
and  is  the  only  one  in  which  the  kernel  is  bitter.  It 
is  exclusively  used  in  the  preparation  of  apricot  paste. 
Apricot  paste,  known  as  Kamar  El  Dine,  is  together 
with  dried  apricots  one  of  the  principal  exports  from 
Damascus.  The  fruit,  when  gathered,  is  crushed  in  a 
kind  of  large  iron- wire  sieve,  and  the  thick  juice 
which  results  from  this  operation  is  collected  in 
earthen  vats,  and  then  spread  on  planks  covered  with 
a layer  of  oil,  where  it  is  allowed  to  remain  two  days 
exposed  to  the  air.  At  the  expiration  of  this  time, 
the  paste  is  removed  and  turned.  On  the  fourth  day 
the  paste  is  again  removed,  and  it  then  has  the 
appearance  of  a band  of  leather,  very  thin,  and  of  a 
reddish-brown  colour,  about  a yard  and  a half  long 
and  half  a yard  wide.  This  is  the  finest  quality  of 
paste.  The  same  operation  is  repeated  once  or  twice 
to  obtain  a second  and  third  quality,  each  time  a 
little  water  being  added  to  the  residuum  of  the  former 
operation.  The  bands  of  paste  aie  then  folded  so  as 
to  form  bundles  of  about  five  pounds  weight,  wdrich 
are  sold  according  to  quality — from  35  to  55  francs 
the  quintal.  In  the  same  way  as  dried  apricots, 
apricot  paste  is  exported  to  Egypt,  Arabia,  Aleppo, 
Constantinople,  and  also  to  Belgium.  The  value  of 
the  export  amounts  annually  to  about  ^14,000.  As 
regards  the  kernels  of  the  apricots,  part  of  these  is 
consumed  at  Damascus  in  the  manufacture  of  oil, 
and  the  remainder  is  shipped  to  France,  Germany, 
Italy,  and  Austria,  the  value  of  this  export  trade 
being  estimated  at  ^8,000.  The  value  of  the  yield 
of  apricots  in  Damascus,  after  allowing  for  expenses, 
is  estimated  at  ,£28,000.  These  figures,  says  M. 
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Guillois,  are  sufficient  to  show  the  importance  of 
apricot  culture  in  the  immediate  environs  of 
Damascus,  and  in  his  opinion  they  might  be  doubled, 
if  an  improved  system  of  culture  and  irrigation  were 
adopted. 


THE  MINING  INDUSTRIES  OF 
NE  WFO  UNDLAND. 

The  Colonial  Secretary  of  Newfoundland,  in  a 
recent  report  to  the  Colonial-office,  says  that,  owing 
to  the  absence  of  roads  through  the  interior,  mining 
is  still  confined  to  within  a mile  or  two  of  the  sea 
coast.  The  mines  worked  during  last  year  were  for 
copper  ores,  antimony,  iron  pyrites,  and  galena. 
The  mining  industry  may  be  said  to  be  yet  in  its 
infancy.  The  country  gives  promise  of  immense 
scope  in  this  direction.  Ores  of  antimony,  zinc, 
molybdenite,  chromite,  nickel,  hematite,  gold,  silver, 
&c .,  are  all  known  to  exist,  while  of  the  earthy 
minerals  and  non-metallie  substances  there  are  great 
varieties,  and  in  many  cases  an  abundance  of 
material.  Marbles,  granite,  slates,  serpentines, 
ornamental  stones,  sandstones,  limestones,  soap- 
stones, and  gypsum  abound ; and  asbestos,  fluor 
spar,  graphite,  mica,  See.,  are  all  found  there. 
Clays,  suitable  for  the  manufacture  of  brick  and 
coarse  pottery,  are  abundant.  During  the  past 
year  valuable  seams  of  coal  have  been  discovered  in 
the  vicinity  of  St.  George’s  Bay.  Previous  to  this, 
the  St.  George’s  carboniferous  area  was  generally 
thought  to  be  destitute  of  workable  coal  seams,  and 
as  being  occupied  almost  entirely  by  the  lower 
measures,  namely,  the  carboniferous  limestone  and 
millstone  grit  series.  Certain  of  the  fossil  plants,  and 
samples  obtained  during  the  year,  were  referred  to 
Sir  William  Dawson,  principal  of  McGill  University, 
in  Montreal,  and  he  gave  it  as  his  opinion  that  the 
specimens  sent  indicated  a development  of  the  coal 
measures  not  unlike  that  of  Eastern  Cape  Breton, 
with  which  the  beds  may  be  connected  under  the 
gulf;  and  he  stated  that  the  Government  of  the 
Colony  would  do  well  to  inform  the  English 
Government  of  the  value  of  the  coals  on  the  west 
coasts,  and  their  prospective  importance  to  Britain 
and  Newfoundland  as  well  as  to  the  other  colonies. 
He  added,  “you  have  the  nearest  coal  to  England 
on  this  side  the  Atlantic.”  An  investigation  in  the 
section  of  country  referred  to  has  brought  to  light  27 
feet  of  coal,  which  is  but  10  feet  less  than  that  of  the 
North  Sydney  section.  The  analysis  of  this  coal 
gives  a per-centage  of  carbon  not  inferior  to  that  of 
Cape  Breton  coal.  This,  together  with  the  large 
deposits  of  magnetite  existing  in  the  same  locality, 
cannot  fail,  says  the  Colonial  Secretary,  ere  long, 
when  capital  and  skilled  labour  are  brought  to  bear 
on  them,  to  add  greatly  to  the  prosperity  of  New- 
foundland. 


HOP  GROWING  IN  BOHEMIA. 

The  United  States  Consul  at  Prague,  in  a recent 
report,  says  that  large  breweries  all  the  world  over 
always  keep  in  their  storehouses  at  least  a small 
quantity  of  Bohemian  hops,  although  the  price  paid 
is  frequently  a high  one.  This  fact  is  a high  tribute 
to  the  excellence  of  the  Bohemian  product,  the 
superior  qualities  of  which  are  attributed  to  pecu- 
liarly favourable  conditions  of  soil  and  climate,  and 
to  careful  and  well-tried  methods  of  culture.  Since 
the  sixteenth  century,  hops  have  had  their  home  in 
Bohemia,  and  their  fame,  then  already  established, 
has  been  maintained  and  increased,  and  hop  growing 
still  continues  to  occupy  a position  of  the  first  im- 
poitance  among  the  various  forms  of  agriculture. 
The  hop  gardens  are  not  extensive,  and  hop  growing 
is  confined  to  a comparatively  small  area,  while  the 
so-called  hop  belt  is  a limited  one.  The  total  area 
under  this  cultivation  amounts,  according  to  the 
latest  statistical  returns,  to  about  26,000  acres,  and 
this  is  divided  into  districts  known  under  the  names 
of  the  cities  around  which  they  centre.  The  largest 
and  the  best  known  is  the  Saatz  district,  with  an 
area  of  about  10,000  acres.  The  neighbouring  dis- 
trict of  Rakonitz,  with  an  area  of  about  600  acres, 
produces  a grade  of  hops  very  similar  in  quality  to 
that  of  the  Saatz  district ; then  come  the  Auscha 
district,  with  an  area  of  about  4,000  acres,  the  product 
of  which  is  not  considered  as  good  as  the  Saatz 
hops,  and  the  Dauba  district,  with  an  area  of  some 
2,500  acres,  producing  an  inferior  grade  of  hops.  The 
most  celebrated  of  these  districts  is  the  Saatz,  and  the 
hops  grown  there  are  claimed  to  be  the  best  in  the 
woild.  The  hops  of  the  Saatz  district  are  again 
subdivided  into  Stadt , Bezirks,  and  Kreis  classifica- 
tions, according  to  quality,  and  the  Stadt , or  city 
hops,  are  the  highest  grade,  while  the  Kreis , or  circuit 
hops,  are  supposed  to  be  somewhat  inferior.  In  the 
Saatz  and  Rakonitz  districts  the  hops  are  grown 
under  similar  conditions,  and  the  products  differ  very 
little.  The  hops  grow  in  a ferruginous,  reddish  clay 
soil,  along  the  banks  of  the  River  Eger,  while  the 
region  is  protected  from  the  cold  north  winds  by  a 
spur  of  the  Erzgebirge,  and  the  only  prevailing 
winds  are  from  the  west  and  south-west.  The  eleva- 
tion is  about  800  feet  above  the  sea  level,  and  the 
mean  temperature  during  the  year  about  70  Reaumur. 
The  excellent  qualities  of  the  hops  is  ascribed  to  the 
peculiar  properties  of  the  soil,  and  to  the  very  slight 
atmospheric  depression.  The  hops  of  the  Saatz, 
Rakonitz,  and  Auscha  districts  are  all  known  under 
the  general  name  of  red  hops,  while  the  Dauba  hops 
are  called  green  hops.  The  distinguishing  marks  of 
the  Saatz  hops  are  a long  flower,  closed  at  the  top 
with  innumerable  leaflets — from  a hundred  to  a hun- 
dred and  fifty — which  are  as  soft  as  velvet  to  the 
touch.  They  are  characterised  by  a delicate  spicy 
aroma,  and  the  bitterness  is  greatly  appreciated.  The 
flower,  when  ripe,  is  of  a greenish  yellow  colour,  with 
a slight  reddish  tint.  Dauba  hops,  the  type  of  green 
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hops,  have  a round  flower  with  fewer  leaflets— from 
forty  to  sixty — and  the  odour  exhaled  somewhat 
resembles  garlic.  The  colour  of  the  ripe  flower  is 
of  a yellowish  green.  Red  hops  form  three-fifths 
and  green  hops  two-fifths  of  the  total  crop.  Out- 
side the  regions  above  mentioned,  the  cultivation 
is  carried  on  only  on  a small  scale.  The  average 
crop  in  Bohemia  is  9,000,000  lbs.  in  round  numbers. 
The  average  yield  per  acre  is  not  large,  in  the  Saatz 
district  it  is  between  350  and  450 lbs.,  while  in  the 
Auscha  district,  in  a good  season,  there  is  a yield  of 
600  lbs.  to  the  acre.  The  labour  required  for  the 
cultivation  is  cheap,  and  hop-pickers  receive  about 
tenpence  for  a day’s  labour.  With  a view  to  secur- 
ing a uniformly  higher  standard  of  hop  culture  there 
have  been  established,  within  the  last  two  years, 
technical  schools  for  the  study  of  hop  culture  at 
Rakonitz  and  at  Laun.  These  schools  receive  finan- 
cial support  from  the  Government  of  Bohemia,  and 
also  from  the  cities  and  districts  where  they  are 
located.  Being  situated  in  the  midst  of  the  hop 
districts,  every  opportunity  is  afforded  for  practical 
work.  In  connec  ion  with  the  Rakonitz  school  there 
is  au  experimental  hop  garden,  where  innovations  in 
cultivation  are  tried.  The  courses  of  instruction 
offered  are  both  for  students  attending  regularly,  and 
for  farmers  desiring  special  instruction.  Among  the 
regular  courses  of  instruction  are  hop  culture,  theo- 
retical and  practical  from  a botanical  and  practical 
standpoint,  treatment  of  the  soil,  choice  of  the  young 
plants,  fastening  of  the  poles,  selection  of  the  poles, 
hop  picking,  hop  sorting,  &c.  The  attendance  at  the 
schools  has  so  far  been  considerable,  and  many 
students  have  come  from  other  countries.  The 
results  have  been  so  satisfactory  that  it  is  expected 
that  hop  culture  will  show  a decided  improvement  as 
the  schools  become  older  and  the  students  turn  the 
knowledge  acquired  to  practical  use. 


Notes  on  Books. 


Four  National  Exhibitions. — By  Charles  Lowe. 

London  : T.  Fisher  Unwin,  1892. 

This  book  is  intended  as  a record  of  the  four 
Exhibitions  which  were  held  at  Earl’s-court  in  the 
years  1887-8-9-90,  American,  Italian,  French,  and 
German.  The  idea  of  holding  in  one  country  an 
Exhibition  of  the  products  of  another  was  an  original 
one,  and  that  it  should  have  been  carried  out  with  a 
reasonable  amount  of  success  for  four  successive  years 
in  London  is  a fact  that  certainly  has  to  be  noted  in 
the  history  of  Exhibitions.  Mr.  Lowe  gives  a very 
full,  naturally  a favourable  account  of  the  origin,  rise, 
and  progress  of  the  scheme,  a scheme  quite  worthy  of 
record,  and  one  reflecting  a good  deal  of  credit  on 
the  enterprise  of  those  who  conceived  and  carried  it 
through. 


General  Notes. 


Discovery  of  America. — A programme  of  the 
festivities  to  be  held  at  Huelva  during  August  and 
September  next,  in  celebration  of  the  fourth  cen- 
tenary of  the  discovery  of  America  by  Columbus, 
has  been  received  from  the  Foreign  office  through 
the  Science  and  Art  Department.  The  proceedings, 
which  are  to  be  of  a very  varied  character,  will  com- 
mence on  August  2nd,  and  will  be  continued  until 
the  30th  September.  Among  the  entertainments 
which  have  been  arranged  for  are  regattas,  sports, 
balls,  banquets,  &c. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  June  20  ...  Geographical,  University  of  London, 
Burlington  gardens,  W.,  8g  p.m. 

Victoria  Institute,  ia,  Adelphi- terrace,  W.C.,  8 p.m. 
Mr.  J.  J.  Murphy,  “ The  Reality  of  Knowledge.” 

Tuesday,  June  21  ...  Society  of  Architects,  St.  James’s-hall, 
Piccadilly,  W.,  8 p.m.  Annual  General  Meeting. 

Photographic,  5A,  Pall-mall  East,  S.W.,  8 p.m. 

Anthropological,  3,  Hanover- square,  W.,  8f  p.m. 
1 Dr.  R.  Walleschek,  “An  Ethnological  Inquiry 
into  the  Basis  of  our  Musical  System.”  2.  Prof. 
Basil  Hall  Chamberlain,  “ Notes  on  some  Minor 
Japanese  Religious  Practices.” 

Asiatic,  22,  Albemarle-street,  W.,  4 p.m. 

Wednesday,  June  22... Geological,  Burlington-house,  W., 
8p.m.  1.  Professor  H.  G.  Seeley,  “Contribution 
to  a Knowledge  of  the  Saurischia  of  Europe  and 
Africa.”  2.  Professor  H.  G.  Seeley,  “ Mesosauria 
from  South  Africa.”  3.  Professor  H.  G.  Seeley, 
“ On  a new  Reptile  from  Welte  Vreden,  Eunoto- 
saurus  alrica.7ius''  (Seeley).  4.  Mr.  J.  Postle- 
thwaite,  “ The  Dioritic  Picrite  of  White  Hause  and 
Great  Cockup.”  5.  Professor  E.  W.  Claypole, 
“ On  the  Structure  of  the  American  Pteraspidian, 
Palceaspis  (Claypole), with  Remarkson  theEamily.” 
6.  Miss  Maria  M.  Ogilvie,  “ Contributions  to  the 
Geology  of  the  Wengen  and  St.  Cassian  Strata  in 
South  Tyrol.”  7.  Miss  Jane  Donald,  “ Notes  on 
some  new  and  little-known  Species  of  Carbonifer- 
ous Murchisonia .”  8.  Mr.  J.  S.  Crawford,  “Notes 
from  a Geological  Survey  in  Nicangua.”  9.  Mr. 
F.  Chapman,  “Microzoa  from  the  Phosphatic 
Chalk  of  Taplow.”  10.  Mr.  Bernard  Hobson, 
‘ On  the  Basalts  and  Andesites  of  Devonshire, 
known  as  Felspathic  Traps.”  11.  Mr.  Thomas 
Tate,  “ Notes  of  Recent  Borings  for  Salt  and  Coal 
in  the  Tees  District.  ” 

Botanic,  Inner-circle,  Regent’ s-park,  N.W.,  2 p.m. 
Floral  Fete . 

Royal  Society  of  Literature,  20,  Hanover- square, 
W.,  1 p.m. 

East  India  Association,  Westminster  Town-hall, 
S.W.,  2^  p.m.  Major-General  A.  Phelps,  “The 
Increasing  Mortality  from  Enteric  Fever  in  the 
European  Armies  in  India.” 

Friday,  June  24. ..United  Service  Institution,  Whitehall- 
yard,  3 p.m.  Major  G.  F.  R.  Henderson,  “ The 
Recent  French  Manoeuvres.” 

Physical,  Science  Schools,  South  Kensington,  S.W., 
5 p.m.  1.  Mr.  W.  B.  Croft,  “Breath  Figures.” 
2.  Mr.  E.  Wythe  Smith,  “ The  Measurement  of 
the  Internal  Resistance  of  Cells.”  3.  Mr.  Williams, 
“ Units  of  Measurement.” 


June  24,  1892. J 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


753 


journal  of  the  Society  of  §Uts. 

No.  2,c66.  Vol.  XL. 

♦ 

FRIDAY, ; JUNE  2 4,  1892. 

All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi,  London,  IV. C. 


Notices. 

♦ 

FINANCIAL  STATEMENT. 

The  following  statement  is  published  in  this 
week’s  Journal , in  accordance  with  sec.  40 
of  the  Society’s  Bye-laws  : — 


TREASURERS’  STATEMENT 
YEAR 


OF  RECEIPTS  AND  EXPENDITURE  FOR  THE 
ENDING  MAY  31ST,  1892. 


£ s.  d.  £ s.  d. 

To  Cash  in  hands  of  Messrs.  Coutts 

and  Co.,  31st  May,  1891  980  18  2 

Do.  in  hands  of  Secretar)’...  18  4 11 

1,005  3 1 

,,  Subscriptions  5,712  18  6 


,,  Life  Compositions 

O 

O 

6,426 

18 

6 

„ Dividends  and  Interest  

10 

5 

,,  Ground  Rents 

9 

6 

„ Examination  Fees 

56t 

5 

0 

,,  Prize  Fund  Donations  : — 

Clothworkcrs’  Company  ... 

0 

0 

,,  Advertisements 

77° 

19 

10 

„ Sales,  &c.  : — 


Cantor  Lectures  

29 

0 

Examination  Papers  

0 

12 

5 

Fees  for  use  of  meeting-room  . . . 

32 

11 

0 

Journal  

119 

7 

6 

Spoiled  Post-cards  

3 

2 

8 

Jury  Reports  (1862) 

0 

10 

6 

185  19  1 

tequest  of  £100  by  the  late  John 

P.  Stocker,  Esq.,  less  duty  and 

law  expenses  

89  10  0 

Cr. 

£ s.  d. 

By  House: — 

Rent,  Rates,  and  Taxes 382  10  4 

Insurance,  Gas,  Coal,  House 
expenses,  and  charges  inci- 
dental to  meetings 263  17  5 

Repairs  and  Alterations 79  15  4 


,,  Office : — 

Salaries  and  Wages 2,173  10  3 

Stationery,  Office  Printing, 

and  Lithography  309  9 3 

Advertising 85  u 9 

Postage  Stamps,  Messengers’ 

Fares,  and  Parcels  220  2 6 


£ * d. 


7:6  3 x 


,,  Library,  Bookbinding,  &c 

it  Conversazione  (1891)  

,,  Journal,  including  Printing  and  Publishing 
,,  Advertisements  (Agents  and  Printing) 


„ Examinations 

,,  Medals  : — 

Albert  ( 1890  and  1891) 43  14  9 

Society’s  34  8 o 


,,  Drawing  Society  Prizes 


,,  Owen  Jones  Prizes  

,,  Cantor  Lectures 

„ Juvenile  Lectures 

,,  Sections  : — 

Applied  Art 61  4 o 

Foreign  and  Colonial 41  4 o 

Indian  63  12  10 


,,  Committees  (General  Expenses) 
,,  Investments: — 


2,788  13  9 
86  2 7 
392  4 0 
2,225  it  10 
4<>7  13  8 
555  2 6 


78  2 9 
8 6 6 
20  It  O 
212  6 IO 

30  O O 


166  o 10 
13  19  6 


Consols  (including  Life  Compositions  £714, 
and  Stocker  Bequest  £89  10s.) 1.378  o o 


,,  Cash  in  hands  of  Messrs.  Coutts 

and  Co.,  May  31st,  1892 

Do.  in  hands  of  Secretary... 


9,088  1 3 10 


979  14  3 
14  2 4 

993  16  7 

£.0,082  15  5 
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Liabilities. 


£ s.  d.  £ s.  d. 


To  Accounts  due 368  14  8 

„ Examiners’ Fees  .....  231  9 o 

,,  Examination  Prizes 68  o o 

Do.  Balance  of  Grants  by  City 

Companies  23  10  o 

„ Sections  Applied  Art,  Foreign 

and  Colonial,  and  Indian  190  o o 

,,  Accumulation  under  Trusts  489  16  o 


1,371  9 8 

Excess  of  Assets  over  Liabilities 17,771  5 8 


Assets. 


£ s.  d. 

By  Society’s  Funds  invested  in — 

£10,653  os.  iod.  Consols,  esti- 


mated at  10,000  o o 

£500  Canada  4 per  Cent.  Stock, 

estimated  at 515  o o 

£500  South  Australia  4 per  Cent. 

Stock,  estimated  at 520  o o 

£530  10s.  id.  New  South  Wales 
32  per  Cent.  Stock,  estimated 

at 525  o o 

£217  Great  Indian  Peninsula 
Railway  4 per  Cent.  Debenture 

Stock,  estimated  at  270  o 

£1,500  Queensland  4 per  Cent. 

Bonds,  estimated  at 1,530  0 o 

£500  Natal  4 per  Cent.  Stock, 

estimated  at 525  o o 

Ground  Kents  526  o o 


£ s.  d. 


14,411  o o 

,,  Subscriptions  of  the  year  un- 
collected   579  12  o 

,,  Arrears,  estimated  as  recoverable  190  o o 

769  12  o 

,,  Property  of  the  Society,  including  Barry's 

Pictures  and  Lease  of  House 2,000  o o 

,,  Advertisements  on  the  Books,  due  and  in 

course  of  execution* 568  6 9 

,,  Cash  in  hands  of  Messrs.  Coutts  and  Co., 

31st  May,  1892 979  14  3 

,,  Do.  on  Deposit  (interest  on  Trusts) 400  o o 

,,  Do.  in  hands  of  Secretary 14  2 4 


£19,142  15  4 


A portion  of  this  sum  is  subject  to  charges  for  printing. 


Investments,  &c.,  Standing  in  the  Name  of  the  Society. 


Ground  Rents  £7,690  o o 

Consols  12,257  1 1 

Metropolitan  Railway  4 per  Cent.  Perpetual  Preference  Stock 500  o o 

Bombay  and  Baroda  Railway  5 per  Cent.  Guaranteed  Stock 2,450  o o 

Canada  4 per  Cent.  Stock 923  o o 

South  Australia  4 per  Cent.  Stock  605  16  o 

New  South  Wales  3J  per  Cent.  Stock  530  10  1 

Great  Indian  Peninsula  Railway  4 per  Cent.  Guaranteed  Debenture  Stock 2,170  o o 

Queensland  4 per  Cent.  Bonds 1,500  o o 

Natal  4 per  Cent.  Stock 500  o o 

Cash  on  Deposit  with  Messrs.  Coutts  and  Co 400  o o 


Trust  Funds  included  in  the  Above. 


1.  Dr.  Swiney’s  Bequest £4,500  o o 

2.  John  Stock  Trust 100  o o 

3.  Benjamin  Shaw  Trust  for  Industrial 

Hygiene  Prize  133  6 8 

4.  North  London  Exhibition  Trust 192  2 2 

5.  Fothergill  Trust  388  1 4 

6.  J.  Murray,  in  aid  of  a Building  Fund 54  18  o 

7.  Subscription  to  an  Endowment  Fund  562  2 2 

8.  Dr.  Aldred’s  Bequest 173  10  o 

9.  Thomas  Howard’s  Bequest 500  o o 

10.  Dr.  Cantor's  Bequest 4,600  o o 

11.  Owen  Jones  Memorial  Trust  423  o o 

12.  Mulready  Trust  105  16  o 

13.  Alfred  Davis’s  Bequest 1,953  o 0 

14.  Accumulated  Interest  on  Trust  Funds  400  o o 


Invested  in  Ground- rents,  and  chargeable  with  a sum  of  £200 
once  in  five  years. 

Consols,  chargeable  with  the  Award  of  a Medal. 

,,  ,,  ,,  Interest  as  a Money  Prize. 

,,  chargeable  with  the  Award  of  a Medal. 

,, 

,,  chargeable  with  the  Award  of  a Prize. 

Metropolitan  Railway  4 per  Cent.  Perpetual  Preference  Stock, 
chargeable  with  the  Award  of  a Prize  for  an  Essay. 

Bombay  and  Baroda  Railway  Stock,  and  Ground-rents, 
Interest  applied  to  the  Cantor  Lectures. 

Canada  4 per  Cent.  Stock,  charged  with  the  Award  of  Prizes 
to  Art  Students. 

South  Australia  4 per  Cent.  Stock,  the  Interest  to  be  applied 
to  keeping  Monument  in  repair  and  occasional  Prizes  to 
Art  Students. 

Great  Indian  Peninsula  Railway  4 per  Cent.  Guaranteed 
Debenture  Stock.  Interest  at  the  disposal  of  the 
Council  for  promoting  the  objects  of  the  Society. 

On  Deposit  with  Messrs.  Coutts  and  Co. 


7 he  Assets,  represented  by  Stock  at  the  Bank  of  England,  and  Securities,  cash  on  deposit,  and  cash 
balance  in  hands  of  Messrs.  Coutts  and  Co.,  as  above  set  forth,  have  been  duly  verified. 


Henry  Trueman  Wood,  Secretary. 


Treasurers. 


Owen  Roberts, 

B.  Francis  Cobb, 

J.  O.  Chadwick  and  Son,  Auditors. 


Society’s  House,' Adelphi,  21st  June,  1892. 
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ANNUAL  GENERAL  MEETING. 

The  Council  hereby  give  notice  that  the 
One  Hundred  and  Thirty  - Eighth  Annual 
General  Meeting,  for  the  purpose  of  receiving 
the  Council’s  Report  and  the  Treasurers’ 
statement  of  receipts,  payments,  and  expendi- 
ture during  the  past  year,  and  also  for  the 
election  of  officers  and  new  members,  will  be 
held,  in  accordance  with  the  Bye-laws,  on 
Wednesday,  the  29th  June,  at  4 p.m. 

(By  order  of  the  Council), 

Henry  Trueman  Wood, 
Secretary. 


CON  VERSA  ZIONE. 

The  Society’s  conversazione  will  take  place 
at  the  South  Kensington  Museum  (by  per- 
mission of  the  Lords  of  the  Committee  of 
Council  on  Education)  on  Wednesday,  29th 
June. 

The  reception  by  the  Attorney-General  (Sir 
Richard  Webster,  M.P.),  Chairman,  and 
the  Members  of  the  Council  of  the  Society  will 
be  held  from  9 to  10  p.m. 

Promenade  Concerts  will  be  given  by  the 
Band  of  Royal  Engineers  in  the  North  Court, 
and  by  the  Band  of  the  Scots  Guards  (weather 
permitting),  in  the  Quadrangle  of  the  Museum. 

A Vocal  and  Instrumental  Concert  by  the 
Meistersingers  and  Meistersingers’  Orchestra 
will  be  given  in  the  Lecture  Theatre  under  the 
direction  of  Mr.  Norfolk  Megone.  The  first 
part  of  the  concert  will  commence  at  9.15. 

Light  refreshments  (tea,  coffee,  ices,  claret 
cup,  &c.)  will  be  supplied  at  the  usual  Re- 
freshment Buffets  in  the  Central  Corridor  of 
the  Museum. 

Programmes  of  the  musical  and  other 
arrangements  will  be  distributed  on  the 
evening. 

Each  member  is  entitled  to  a card  for  him- 
self, which  will  not  be  transferable,  and  a card 
for  a lady.  The  conditions  under  which  the 
use  of  the  Museum  has  been  granted  by  the 
Science  and  Art  Department  do  not  permit  the 
sale  of  tickets  ; Members  will  therefore  not 
be  able  to  purchase  additional  tickets  for  their 
friends,  as  in  recent  years. 

The  cards  have  now  been  issued  to  the 
members. 


METALS. 

The  Council  have  awarded  the  Society’s 
Silver  Medal  to  the  following  readers  of  Papers 
during  the  Session  1891-2  : — 


To  Prof.  Silvanus  P.  Thompson,  F.R.S.,  for 
his  paper  on  “ Measurement  of  Lenses.” 

To  G.  H.  Robertson,  F.C.S.,  for  his  paper  on 
“ Secondary  Batteries.” 

To  Captain  F.  E.  Younghusband,  for  his  paper 
on  “ The  Pamirs.” 

To  Prof.  Vivian  B.  Lewes,  for  his  paper  on 
“Spontaneous  Ingnition  of  Coal,  and  its  Pre- 
vention.” 

To  Robert  S.  McCormick,  for  his  paper  on 
“ The  Trade  Relations  of  Great  Britain  and  the 
United  States.” 

To  Captain  W.  de  W.  Abney,  C.B.,  F.R.S.,  for 
his  paper  on  “ Colour  Blindness.” 

To  F.  E.  Ives,  for  his  paper  on  “ Composite 
Heliochromy.” 

To  F.  A.  Pezet,  for  his  paper  on  “Peru  : its 
Commerce  and  Resources.” 

To  Sir  Edward  Braddon,  K.C.M.G.,  for  his 
paper  on  “ Australia  : its  Progress  and  Resources.” 

To  G.  H.  M.  Batten,  for  his  paper  on  “ The 
Opium  Question.” 

To  Dr.  J.  Augustus  Voelcker,  for  his  paper  on 
“ The  Agricultural  Needs  of  India.” 

To  Jervoise  Athelstane  Baines,  for  his 
paper  on  “The  Administration  of  the  Imperial 
Census  of  1891  in  India.” 

To  William  Morris,  M.A.,  for  his  paper  on 
“The  Woodcuts  of  Gothic  Books.” 

To  C.  Purdon  Clarke,  C.I.E.,  for  his  paper  on 
“English  Brocades  and  Figured  Silks.” 

To  William  De  Morgan,  for  bis  paper  on 
“ Lustre  Ware.” 

Thanks  were  voted  to  the  following  Member 
of  Council : — 

To  James  Dredge,  for  his  paper  on  “The 
Columbian  Exposition  at  Chicago,  1893.” 


Chicago  Exhibition,  1893. 

♦ 

EXECUTIVE  COMMITTEE. 

A meeting  of  the  Executive  Committee  of 
the  Royal  Commission  was  held  on  Wednes- 
day, 22nd  inst.  Present : The  Attorney- 
General,  M.P.,  Q C.,  in  the  chair;  Sir 
Frederick  Abel,  K.C.B.,  F.R.S.,  Sir  Philip 
Cunliffe-Owen,  K.C.B.,  K.C.M.G.,  Francis 
Cobb,  James  Dredge,  George  Matthey,  F.R.S., 
Sir  Owen  Roberts,  M.A.,  D.C.L. 
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Tuesday,  May  31,  1892;  Sir  George 
Birdwood,  K.C.I.E.,  C.S.I.,  LL.D.,  M.D., 
in  the  chair  : — • 

The  paper  read  was — 

LUSTRE  WARE. 

By  William  De  Morgan. 

The  word  “ lustre,”  in  its  connection  with 
pottery,  has  not  always  been  used  in  its 
present  limited  sense,  but  rather  as  an  equiva- 
lent of  our  word  “glaze.”  It  has  been  ap- 
plied to  the  glossy  surfaces  of  the  Greek, 
Roman,  and  Etruscan  pottery,*  although  the 
gloss  upon  these  is  comparatively  slight. 
Nevertheless  they  are  lustrous  as  compared 
with  unglazed  tile  or  brick.  In  a more  re- 
stricted sense  the  term  may  describe  any 
metallic  deposit  on  a glazed  surface  where  the 
decorative  effect  depends  upon,  or  is  enhanced 
by,  reflected  light.  But  even  this  definition 
would  be  now-a-days  disallowed  by  the  com- 
mon understanding  of  the  word,  which  applies 
it  almost  invariably  to  the  special  iridescence  of 
the  Persian,  Arabian,  Hispano-Moresque,  and 
Italian  majolica.  This  iridescence,  the  means 
by  which  it  has  been  and  is  obtained,  and 
more  especially  the  means  by  which  I have 
myself  endeavoured  to  obtain  it,  form  the  sub- 
ject of  the  following  paper.  It  is  a subject 
which  may  be  treated  either  historically  or 
technically,  but  the  two  lines  of  treatment 
intersect  at  many  points,  and  it  is  at  these 
points,  if  at  any,  that  what  I have  to  say  may 
be  of  interest.  I will,  therefore,  before  de- 
scribing my  own  experience,  give  the  shortest 
possible  retrospect  of  the  history  of  the  sub- 
ject, although  in  so  doing  I shall  no  doubt  be 
going  over  ground  already  familiar  to  many 
now  present. 

All  investigations  seem  to  converge  towards 
the  conclusion  that  Egypt  or  Assyria  were  the 
earliest  nurseries  of  the  art  of  decorating  pot- 
tery, which  afterwards  attained  its  maturity  in 
Persia.  The  glazed  and  coloured  terra-cottas 
from  the  palace  of  Darius,  brought  from  Susa 
by  M.  Dieulafoy,f  and  now  in  the  Louvre,  show 

* The  gloss  on  these  was  a matter  of  preference,  not  due 
to  inability  to  produce  ordinary  glazes.  Deck  mentions 
moulds  for  pastry,  glazed  inside,  in  the  museum  at  Naples, 
as  proof  of  this. 

+ These  are  enamelled  with  a white  tin  glaze,  according 
to  Deck, 


that  those  who  produced  them  possessed  all 
the  materials  and  almost  all  the  processes 
known  to  their  successors.  But  there  is  no 
apparent  knowledge  of  the  lustre  process 
either  in  these  or  any  other  ceramic  pro- 
ductions of  remote  antiquity,  although  an 
accidental  stain  of  copper  lustre  has  been 
detected  on  an  Egyptian  vase  in  the  British 
Museum.  The  earliest  lustres  known  are 
those  found  on  fragments  dug  from  the  ruins 
of  Persian  cities,  more  especially  those  of  the 
city  of  Rhe,  or  Rhages,  to  which  a very  great 
antiquity  has  been  assigned.  They  have  been 
generally  accepted  as  antedating  the  destruc- 
tion of  the  city  600  years  ago.*  But  although 
Sir  R.  Murdoch  Smith  speaks  of  a possible 
age  of  2,000  years  for  some  of  them,  this  is 
very  conjectural ; and  until  we  can  find  proof 
of  the  process  being  in  existence  in  Persia 
previous  to  the  Arab  conquest  in  641,  its 
Persian  origin  cannot  be  considered  beyond  a 
doubt.  However  ready  we  may  be  to  ascribe 
a Persian  parentage  to  the  art  of  the  Arabs, f 
we  cannot  shut  our  eyes  to  the  fact  that  the 
area  of  Arab  conquest  in  the  9th  century  is 
almost  exactly  co- extensive  with  the  distribu- 
tion of  the  manufacture  of  lustres,  so  far  as  it 
is  known  to  us,  in  the  12th.  Before  the  Arab 
conquest,  decorated  Persian  ware  is  known  to 
have  existed  by  surviving  samples,  all  without 
lustre.  As  soon  as  our  authentic  record  of 
lustre-making  begins,  it  is  found  throughout 
the  conquests  of  the  Arabs,  and  nowhere  else. 
In  1154,  Edrisi,  the  Arabian  geographer, 
speaks  of  it  as  being  then  made  at  Calatayud, 
in  Spain,  which  was  at  that  date  a recent 
conquest  of  the  kings  of  Arragon  from  the 

* Possibly,  but  not  necessarily.  All  depends  on  the 
locality  and  nature  of  the  excavation.  An  instance,  cited  by 
Mr.  Henry  Wallis,  of  a fragment  found  at  Brahminabaa,  and 
now  in  the  British  Museum,  does  not  appear  of  so  old  a 
date  as  the  destruction  of  that  city  in  the  nth  century.  It 
is  a piece  of  silver  lustre,  probably  Persian. 

t We  may  be  tempted  to  the  belief  that  the  Arabs  got  it 
from  the  Persians  by  the  splendour  of  the  Sassanian  civilisa- 
tion, but  we  should  distinguish  between  the  knowledge  of  a 
traditional  process  and  the  capacity  for  making  use  of  it. 
Besides,  although  the  Arabs  have  been  called  savages  at  the 
time  of  the  conquest  of  Persia,  they  were  the  savages  who,  a 
century  later,  were  building  the  mosque  at  Cordova.  No- 
body suggests  that  they  learned  anything  from  the  Visigoths. 
Sir  R.  Murdoch  Smith  surmises  that  the  Alhambra  was  really 
the  work  of  Persians.  It  is  possible,  but  is  not  the  surmise 
more  the  result  of  a conviction  that  the  Arabs  could  not 
have  done  it,  than  a result  of  actual  record,  traditional  or 
otherwise?  There  is  one  Persian  lustred  tile  at  South 
Kensington  Museum  said  to  be  1,300  3rears  old  (No.  1*41.  76). 
Sir  R.  M.  Smith  judges  it  pre- Mahommedan,  because  the 
later  artists  never  represented  human  figures.  It  certainly  is 
an  exception  either  to  this  or  the  universal  absence  of  pre- 
Mahommedan  lustre.  But  in  the  absence  of  more  examples, 
qne  exception  is  as  likely  as  the  other. 
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Saracens.  A century  before  (1040),  Nassiri 
Khosrau  testifies  that  they  were  made  at 
Cairo.  These  are,  I believe,  the  two  earliest 
trustworthy  testimonies  to  the  manufacture  of 
lustred  pottery. 

Perhaps  the  safest  judgment  as  to  the 
origin  of  the  process  in  modern  times  is  that 
which  makes  the  Arabs  the  distributors,  east 
and  west,  of  a knowledge  transmitted  to  them 
from  Egypt  or  Assyria.  It  is  stopped  in  its 
journey  eastward  at  the  borders  of  the  Persian 
empire,  and  is  conspicuously  absent  from 
China  and  Japan.  Its  non-appearance  in 
the  manufactures  of  these  countries  may  be 
accounted  for  by  the  nature  of  the  materials 
already  in  use.  I have  tried  to  get  lustres  on 
Chinese  and  Japanese  ware,  but  have  always 
failed  ; the  glazes  appear  singularly  refrac- 
tory. Other  causes  may  have  helped  to  pre- 
vent the  Persian  or  Arabic  process  going 
eastward.  In  the  other  direction,  the  course 
of  the  Arabs,  from  Cairo  to  Tangier,  has  been 
said  to  be  traceable  by  the  glazed  and  deco- 
rated wall  tilings  of  their  buildings,  especially 
the  mosques.  No  doubt  this  is  in  some  sense 
true,  but  it  has  been  more  than  once  told  so 
as  to  convey  a false  impression  that  the 
Saracen  invaders  of  Africa  built  tile-kilns  at 
every  station  of  importance,  and  that  pottery 
factories  were  at  work  in  Spain,  if  not  during 
the  time  of  the  Abbasides,  at  any  rate  very 
soon  after  the  establishment  of  the  Caliphate 
of  Cordova.  Wall  tiles,  beautifully  decorated, 
were  placed  by  the  historical  imagination  on 
the  walls  of  the  great  mosque  at  that  town, 
and  by  implication  at  Seville  and  Toledo  also. 
But  the  tendency  of  more  recent  investigation 
is  to  ascribe  all  the  surviving  examples  of 
Arab  wall  tiling  in  Spain  to  a much  later  date. 
However,  there  might  have  been  wall  tiles  in 
the  mosque  of  Abd-el-Rhaman  of  native  manu- 
facture, as  fragments  of  decorated  pottery, 
supposed  by  some  to  have  been  made  in  Spain 
about  the  year  969  A.D.,  occur  in  the  Museum 
at  Grenada.  The  construction  of  the  mosque 
was  still  going  on  in  the  time  of  the  vizier 
Almansor,  who  melted  up  the  bells  from  the 
shrine  of  Compostella  to  make  lamps  for  the 
mosque,  at  which  he  used  to  work  with  his 
own  hands.  This  was  in  985.  But,  if  we 
judge  by  contemporary  descriptions  of  build- 
ings, these  great  mosques,  and  others,  such  as 
the  palaces  of  Az-zahra,  at  Cordova,  were  mar- 
vels of  decoration  in  marble,  gold,  and  ivory, 
but  were  entirely  without  wall  tiling.  More- 
over, mosques  of  the  same  period,  at  Cairo  and 
elsewhere,  are  entirely  without  tile  decoration. 


The  next  landmark  in  the  history  of  the  sub- 
ject is  the  erection  of  the  Alhambra  by  the 
Moorish  kings  of  Granada.  The  old  tiles  with 
which  its  walls  are  covered  are  genuine  native 
azulejos*  of  the  date  of  the  completion  of  the 
building,  about  1350.  They  must  be  dis- 
tinguished from  those  placed  in  the  building 
when  it  was  restored  by  Charles  V.  in  the  16th 
century.  They  belong  to  the  same  group  of 
manufactures  as  the  great  jars  which  were 
found  full  of  coin  under  the  building.  The 
well-known  one,  of  which  there  is  a copy  by 
Deck  at  South  Kensington,  is  still  in  the 
Alhambra,  and  there  is  a similar  one  in  the 
museum  at  Madrid.  These  and  one  or  two 
others  are  the  oldest  surviving  examples  of  the 
practice  of  lustre  in  Spain.  There  does  not 
seem  to  be  any  need  to  assume  that  they  were 
imported  from  Cairo  or  Persia,  and  we  may 
probably  ascribe  their  fabrication  to  Malaga. 
The  Alhambra  tiles  may  have  been  made  there 
too,  although  in  viewof  the  comparatively  simple 
operations  involved  in  the  making  and  firing 
of  the  latter,  and  the  vast  quantity  required,  it 
might  be  more  reasonable  to  suppose  they 
were  made  on  the  spot.  It  would  have  been 
far  easier  to  build  a kiln  on  the  works  at 
Granada  than  to  carry  all  that  weight  of  tiles 
over  the  Sierra  Tejada.  But  the  pots  were 
quite  another  thing.  They  were  made  for  ex- 
portation as  well  as  native  consumption,  and 
Ibn-Batoutah,  an  Arab  traveller,  found  the 
manufacture  in  full  work  at  Malaga  in  1350. 

Time,  or  rather  the  want  of  it,  prevents  my 
making  more  than  a passing  allusion  to  the 


* This  word  azulejos  is,  I believe,  considered  to  have  no 
connection  with  azul , blue,  and  is  said  to  be  derived  from 
an  Arabic  word  of  similar  sound.  Although  the  researches 
of  an  ignoramus  in  dictionaries  of  languages  he  is  un- 
acquainted with  have  no  value,  perhaps  I may  mention  one 
or  two  perplexing  points  in  this  derivation.  If  I understand 
Senor  Juan  Riano  (“Industrial  Arts  in  Spain,”  p.  167), 
the  first  mention  of  the  word  occurs  after  1400.  But  a differ- 
ent word  for  tiles  is  used  in  King  James  of  Arragon’s 
charter  to  the  potteries  of  Xativa,  namely,  rajolas.  Rajar  in 
Spanish  means  to  split  or  divide  into  chips,  and  no  one  who 
has  ever  sliced  tiles  out  of  slabs  of  clay  will  wonder  much  at 
their  being  called  slicings  or  splittings.  It  certainly  suggests 
that  the  word  azulejos , which  also  is  a distinctly  Spanish 
name  for  the  cornflower,  belongs  to  the  Spanish  period.  If 
the  Arabic  word  means  nothing  but  tiles,  why  should  it  not 
be  a derivative  of  the  Spanish  word  ? Of  course  I am  suppos- 
ing (from  the  uncertain  way  in  which  my  informants  write) 
that  it  is  not  a familiar  Arabic  word,  or  very  ancient.  It 
would  be  odd  if  historians  accepted  as  probable  the  theoiy 
that  the  Arabs  conquered  Persia  and  carried  Persian  art  half 
over  Europe,  and  rejected  the  possibility  of  their  having  car- 
ried a word  away  from  the  language  of  Spain  after  centuries 
of  occupation.  My  dictionary  calls  azulejos  blue  Dutch  tiles. 
It  is  a curious  fact  in  this  connection  that  in  the  East  the  im- 
portant tile  par  excellence  is  a piece  of  blue  placed  over  the 
door  of  a house  to  keep  away  the  A J; eels. 
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lustred  wares  of  Sicily.  There  are  some  ex- 
amples of  what  has  been  called  Siculo-Arabian 
ware  to  distinguish  it  from  the  dark  blue 
pottery  covered  with  small  diaper  ornament, 
which  is  ascribed  to  Saracenic  or  Moorish 
potteries  at  Calata-girone  (about  thirty  miles 
from  Syracuse),  probably  of  the  period  of  the 
maturity  of  the  Hispano-Moresque.  I be- 
lieve there  is  nothing  antedating  the  Norman 
Conquest  of  Sicily.  But  there  is  documentary 
proof  of  the  exportation  of  faience  to  Sicily 
from  Barcelona,  in  1528,  which  suggests 
that  the  manufacture  never  became  firmly 
rooted.  However,  we  must  remember  that 
Sicily  had  been  under  the  Spanish  rule, 
or  misrule,  from  1479,  and  hunting  Saracens 
was  a part  of  their  political  economy.  The 
desirability  of  extending  the  export  trade  may 
have  accelerated  the  suppression  of  the  Siculo- 
Arabs.*  I am  rather  surprised  that  the  near 
coincidence  of  this  date  of  the  Spanish  in 
Sicily  with  the  appearance  of  lustres  in  Italy 
should  not  have  caused  the  ascription  of  its 
Italian  origin  to  these  particular  potters  and 
no  others.  It  would  have  been  at  least  as 
plausible  as  the  other  theories. 

One  of  these  had  its  origin  from  the  existence 
of  bacini , or  bacili,  with  which  the  walls  of 
certain  churches  at  Pisa  and  elsewhere  are 
decorated.  Marryat,  the  historian  of  pottery, 
ascribed  a Saracenic  character  to  these,  and 
framed  a theory  to  account  for  them  which  is 
so  picturesque  that  I wish  it  were  true. 

In  1 1 15,  the  Pisans  made  a crusade  against 
Nazaredek,  the  Saracen  King  of  Majorca, 
whom  they  overcame  after  many  mishaps  by 
land  and  sea.  They  liberated  no  less  than 
30,000  Christian  captives  from  his  dungeons, 
and  returned  home  with  shiploads  of  Saracen 
prisoners,  gold  and  silver,  embroidered  gar- 


*  The  Saracen  foothold  in  Sicily  dates  from  830,  and  had  a 
certain  amount  of  life  in  it  till  about  1072.  The  period  of  the 
Spanish  viceroys  began  in  1479,  under  Ferdinand  of  Spain, 
but  was  preceded  by  the  house  of  Arragon  (1282).  It  is  true 
that  Jayme  I.  of  Arragon,  in  1239,  figures  as  a benefactor  to 
Saracen  potters  at  Xativa  San  Felipe,  near  Valencia.  He  ex- 
tended his  royal  protection  to  them  in  return  for  a small  tax. 
That  was  his  account  of  the  matter.  Probably  they  would  have 
said  that  he  charged  them  one  bezant  per  annum  per  furnace 
for  leaving  them  alone.  This  would  be  a Moorish  gold  bezant 
(called  marabotini,  or  maurobotini),  such  as  occurs  fre- 
quently (Py.  Cycl.  article,  Bezant)  in  Arragonese  charters. 
Ferdinand  was  called  the  Catholic,  having  shown  his 
catholicity  by  persecuting  the  Moors  before  their  final 
proscription,  and  founding  the  Inquisition  ; also  by  refusing 
to  allow  Papal  Bulls  to  become  valid  without  the  consent  of 
a secular  council.  The  remains  of  the  Siculo-Arabs  must 
have  found  existence  irksome  in  Sicily  from  1479  onwards, 
and  the  ruby  lustre  appears  just  after  this  time  on  the  class  of 
dishes  ascribed  by  some  to  Pesaro,  by  others  to  Gubbio. 


ments,  and  decorated  crockery,  to  say  nothing 
of  two  large  porphyry  columns,  which  they 
afterwards  gave  to  their  allies,  the  Florentines, 
and  which  stand  on  each  side  of  Benvenuto 
Cellini’s  Baptistry  gates  to  this  day  — an 
eternal  testimony  to  the  truth  of  the  story. 

1 The  decorated  bacini  in  the  walls  of  the 
churches  at  Pisa  were  supposed  to  have  been 
placed  there  as  trophies,  and,  indeed,  con- 
tinued to  be  thought  so  until  Mr.  Fortnum’s 
examination  of  them  in  1868  settled  the  matter. 
He  made  a close  inspection  of  those  on  six 
churches  at  Pisa,  and  found  only  one  fragment 
of  Saracenic  origin.  Marryat  had  the  tale 
of  the  crusade — which,  no  doubt,  is  good 
history — from  Sismondi,  but  Sismondi  says 
nothing  whatever  about  the  cargo  of  lustred 
pots.  His  chief  authority  is  Laurence  of 
Verona,  who  wrote  a poem  about  the  Crusade. 
It  does  not  seem  to  contain  any  allusion  to  the 
bacini  or  kindred  subjects,  but  then  my  failure 
to  find  it  in  3,000  Latin  hexameters  is  far  from 
conclusive.  However,  what  I rely  on  is  that  I 
have  seen  no  citation  from  them  in  Mr.  Fort- 
num’s writings.  Mr.  Fortnum  has  been  over 
the  ground,  and  had  there  been  a word  about 
the  bacini  in  the  poem,  he  would  certainly 
have  found  it  out.  The  passage  in  Marryat’ s 
history  conveys  the  impression  that  he  did  not 
look  behind  Sismondi,  and  indeed  that  his 
conjecture  was  a mere  passing  surmise,  chiefly 
based  on  the  bacini  in  the  church  walls  them- 
selves. 

Another  conjecture,  which  would  have  been 
just  as  good  as  the  foregoing  if  the  dishes  had 
been  Oriental  in  character,  ascribes  their 
origin  to  the  Saracen  merchant  ships  captured 
by  the  Pisans  at  Syracuse  or  Palermo,  at 
the  time  of  their  alliance  with  the  Nor- 
mans in  their  invasion  of  Sicily  in  the  10th 
century. 

Another,  the  latest  I have  met  with,  is  that 
of  M.  Mely,  who  tells  us  that  at  Tchakindji  in 
the  Caucasus,  the  armorial  bearings  of  Genoa 
and  Pisa  occur  on  mediaeval  buildings,  and 
that  the  mosque  of  Erivan  in  that  neighbour- 
hood is  richly  decorated  with  tiles.  He  suggests 
that  this  may  have  been  the  point  of  contact 
between  West  and  East  which  caused  Italian 
pottery.  But  there  is  no  difficulty  in  finding 
ways  in  which  the  Italians  might  have  learned 
technical  secrets  from  the  Saracens.  The 
difficulty  is  to  connect  the  actual  art,  as  it 
appeared  first  in  Italy,  with  any  one  of  the 
sources  to  which  it  has  been  ascribed. 

Majorca  has  certainly  had  the  preference 
hitherto.  But  we  have  no  actual  record  till 
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1442/  when  one  Giovanni  di  Bernardi,  of 
Uzzano,  in  a treatise  on  navigation,  speaks  of 
“the  ware  of  Majorca  and  Minorca,  which 
had  then  a very  large  sale  in  Italy.”  To  my 
own  thinking,  there  are  two  things  which 
account  for  the  prominence  given  to  Majorca. 
One  is  the  story  of  King  Nazaredek  and  the 
conjecture  Marryat  founded  on  it  about  the 
bacini.  The  other  is  the  name  majolica,  ap- 
plied to  lustred  ware  at  first,  and  afterwards 
to  all  Italian  faience.  But  when  we  come  to 
look  for  the  first  use  of  the  word  in  the  sense 
of  pottery,  we  are  referred  to  Julius  Caesar 
Scaliger  in  the  16th  century,  who  says  that 
the  recent  skill  of  the  Majorca  potters  has 
made  such  clever  imitations  of  Indian  (Chinese) 
pottery,  that  it  is  hard  to  tell  them  apart,  and 
that  these  are  called  after  Majorca,  all  but  a 
letter  or  so.  An  antiquity  which  this  record  is 
not  entitled  to  creeps  round  it  in  the  mind 
of  any  unobservant  reader  when,  in  close 
proximity,  he  reads  the  line  of  Dante,  in  which 
he  speaks  of  “l’isola  di  Cipri  e maiolica .” 

I feel  certain  that  many  who  have  seen  this 
connection  of  two  writers  born  over  200  years 
apart,  must  have  run  away  with  the  idea  that 
Dante  called  earthenware  majolica. 

There  is  also  the  testimony  to  the  importa- 
tion of  Spanish-Moorish  ware  from  Valencia 
to  Italy  of  Escolano,  a Spanish  writer,  who 
says  that  Pisa  was  the  port  to  which  the  Moors 
exported  their  faience , in  exchange  for  that  of 
Italy.  This  is  a very  odd  statement.  If  the 
merchants  of  that  date  (before  1600)  really  | 
brought  faience  back  from  Italy,  it  must  have 
been  something  of  great  value,  some  article  of 
luxury.  It  is  utterly  inconceivable  that  they 
should  bring  back  freights  of  cheap  service- 
able earthenware  to  a country  famous  for  its 
crockery  since  the  days  of  the  Romans,  when 


* I have  never  seen  any  notice  of  the  appearance  of 
this  ware  in  pictures  of  the  date.  Ugo  'Vander  Goes, 
the  Flemish  painter,  whom  Maso  Portinari  commissioned 
to  paint  the  great  “ Nativity  ” in  the  hospital  of  St. 
Maria  Nuova,  at  Florence,  has  placed  in  the  foreground 
of  that  picture,  an  unmistakeable  Hispano  - Moresque 
albarello,  or  drug  - pot,  with  a blue  and  silver  lustre 
pattern.  I do  not  know  if  the  date  of  the  painting  of  the  pot 
can  be  established,  but  the  picture  was  painted  in  Italy  about 
1480.  'Ihis  may  be  safely  inferred  (if  it  is  not  otherwise 
known,  which,  perhaps,  may  be  the  case)  from  the  date  on 
the  Ghirlandaio  Nativity  in  the  Academia.  In  this  the 
shepherds  are  clearly  painted  from  the  same  models,  and  the 
influence  of  the  Flemish  painter  is,  perhaps,  visible  else- 
where. Ghirlandaio  was  then  four  - and  - twenty,  and 
open  to  influences ; his  picture  is  dated  1485.  The  relative 
scarcity  of  Hispano-Moresque  ware  in  the  North  is  illus- 
trated by  the  absence,  generally,  of  such  pots  from  Flemish 
and  German  pictures.  I have  never,  myself,  seen  any  but 
this  one. 


Murviedro  was  Saguntum.  On  the  other 
hand,  if  rare  and  highly  decorated  work  came 
from  Italy,  where  is  it  now  ? It  is  well  known 
that  the  bulk  of  the  fine  samples  of  Hispano- 
Moresque  were  found  in  Italy,  having  been 
exported  to  the  Italians  as  a favourite  article. 
There  should  have  been  a few,  at  least,  of 
corresponding  samples  in  Spain  of  imported 
Italian  ware.*  However,  it  is  noticeable  that 
testimony  of  Spanish  exports  to  Italy  at  an 
early  date  should  also  bear  witness  to  the 
importation  to  Spain  of  Italian  ware  presumably 
of  equal  value.  It  is  also  a fact  of  much  import- 
ance that,  while  all  this  testimony  is  limited 
to  showing  that  there  was  a commercial  reci- 
procity between  the  Spanish  ports  and  Pisa, 
the  first  records  of  lustred  pottery  in  the  north 
of  Italy  begin,  not  at  Pisa,  but  at  Pcsaro. 

Pesaro  is  a clay  centre,  and  a seat  of  pottery 
manufacture  from  a remote  antiquity.  Passeri, 
the  earliest  historian  of  Majolica,  was  Vicar- 
general  of  Pesaro,  and  although  he  writes  with 
some  natural  partiality  for  the  town , I believe  his 
conclusions  are  generally  respected,  especially 
as  he  had  opportunities  for  inquiring  into  the 
earlier  manufacture  which  no  longer  exist. 
He  places  the  decoration  of  the  mezza-majolica 
(as  the  ware  came  to  be  called)  as  early  as  the 
end  of  the  trecento  period,  and  the  character- 
istic madreperla  lustre  towards  the  end  of  the 
quattrocento.  He  also  claims  for  Pesaro  the 
honour  of  having  produced  ruby  lustre  in 
1480.  If  some  of  the  mezza-majolica  at  the 
British  Museum  is  rightly  dated,  there  is  no 
reason  why  this  should  not  have  been  the  case. 
At  any  rate,  Pesaro  is  where  we  have  to  look 
for  the  Moors,  who  came  and  taught  the 
Italians  lustre. 

Now,  Pesaro  is  a long  way  from  Pisa,  and 
the  Apennines  are  between.  It  is  quite  as 
near  Venice,  and  is  a seaport.  For  every 
one  communication  between  Pesaro  and  Pisa 
in  the  Middle  Ages,  there  would  be  a hundred 
between  Pesaro  and  Venice.  And  between 
Venice  and  Syracuse  there  would  be  much 
more  frequent  communication  than  between 
Valencia  and  Pisa.  If  we  must  have  Arabs  to 
teach  the  Pesarese  lustres,  why  not  go  to 
Sicily  for  them.  The  fact  is,  that  a mistaken 
historical  clue  guided  the  inquirer  to  Pisa  first, 
in  the  case  of  the  12th  century  bacini,  and  it  is 
difficult  to  get  away  from  it.  If  another 
instance  of  bacini — that  of  the  church  of 

* A disk  in  the  Henderson  collection,  with  Marcus 
Regulus  painted  on  the  face,  has  a Spanish  inscription 
on  the  back.  Was  it  an  Italian  artist’s  in  Spain,  or  an  order 
sent  to  Italy  by  a Spaniard  ? 
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Lucera,  in  Apulia — had  attracted  attention  to 
the  same  extent,  we  probably  should  now  find 
it  equally  difficult  to  get  rid  of  the  Moors  or 
Arabs  of  Calata-girone.  For  my  own  part,  I 
do  not  believe  either  had  anything  to  do  with 
it,  beyond  the  impulse  the  circulation  of  their 
ware  gave  to  the  ingenuity  of  one  of  the 
cleverest  races  in  the  world  in  an  age  of 
increasing  artistic  activity. 

I have  lately  had  the  satisfaction  of  finding 
that  this  opinion  is  also  expressed  in  the  work 
of  M.  Theodore  Deck  on  “Ceramics.”  M. 
Deck’s  opinion  ought  to  have  great  weight,  as 
he  is  certainly  the  most  eminent  practical 
potter  who  has  written  on  the  history  of  the 
subject. 

I have  dwelt  upon  this  historical  evidence, 
because  it  is  just  one  of  the  points  at  which 
the  lines  of  history  and  technical  inquiry  inter- 
sect. I will  now  give  my  version  of  the  other 
side  of  the  matter. 

The  technical  distinctive  feature  of  Hispano- 
Moresque  ware  is  that  it  is  invariably  on  a 
white  ground  of  glaze  rendered  opaque  by 
oxide  of  tin.  All  the  mezza-majolica,  the 
early  Pesarese  ware,  is  on  the  white  ground 
described  by  Passeri,  which  had,  according  to 
him,  been  in  use  since  1300,  perhaps  earlier. 
It  is  not  a tin  enamel,  but  a white  slip  covered 
with  a mixed  glaze  of  lead  and  alkali,  marza- 
cotto.  Not  a single  dated  example  of  lustre 
appears  in  Italy  on  a tin  enamel  till  near 
the  end  of  the  15th  century,  either  at  Pesaro 
or  elsewhere.  Now  I can  testify,  and  so  can 
every  potter  who  has  ever  made  lustre,  to  the 
facility  and  certainty  with  which  it  can  be 
produced  when  tin  is  present  in  the  glaze  as 
compared  with  other  glazes. 

That  the  Italian  potters  should  learn  from 
a Moorish  source,  and  yet  get  so  little  clue 
to  the  superiority  of  this  white  ground 
that  no  experiment  in  its  use  should  sur- 
vive, and  no  tradition  be  handed  down,  is 
most  improbable.  But  it  becomes  more  im- 
probable still  at  the  next  step  in  the  history  of 
majolica  when,  about  1475,  or  perhaps  rather 
earlier,  the  tin  glaze  begins  to  supersede  the 
white  slip.  The  course  the  Italian  potters 
took  then  was  to  use  it  not  as  the  glaze  £ar 
excellence  susceptible  to  lustre,  but  as  a 
whiter  substitute  for  the  white  slip,  glazing  it 
over  with  marzacotto  precisely  as  they  had 
glazed  the  old  ground.  It  might  be  difficult 
to  pronounce  certainly  on  this  point  from  in- 
spection alone,  but  there  is  other  testimony. 
Piccolpasso,  in  his  very  explicit  description 
of  the  Gubbio  process  and  Italian  pottery 


generally,  in  1548,  leaves  no  room  for  doubt* 
He  notices  the  necessity  for  glazing  the  tin 
glaze  thinner  than  the  white  terra  di  Vicenza , 
or  slip.  But  there  is  not  the  slightest  hint 
that  the  old  marzacotto  glaze  was  ever 
discarded. 

It  may  be  objected  that  the  tin  glaze  was 
unknown,  or  unobtainable.  There  is  strong 
evidence  to  the  contrary  even  as  to  its  use  by 
Italian  potters,  and  the  tendency  of  recent 
research  is  to  place  the  date  of  its  adoption 
earlier  and  earlier.*  But  apart  from  this,  it 
was  in  use  in  Italy  for  another  purpose  long 
before.  Luca  della  Robbiaf  had  had  time  to 
mature  his  method  of  covering  terra-cotta 
with  it,  and  to  place  his  two  great  bas-reliefs 
above  the  doors  in  the  Duomo  at  Florence  by 
the  year  1438.  So  that,  however  much  we 
strain  dates,  there  is  a long  period  during 
which  the  tin  enamel  was  known  in  Italy,  and 
yet  the  makers  of  the  mezza-majolica  per- 
sisted in  the  use  of  a ground  of  their  own, 
while,  had  they  been  acting  under  Moorish 
instructions,  they  must  certainly  have  been 
looking  and  longing  for  the  more  manageable 
Moorish  ground.  If  Luca  got  his  knowledge 
(as  Jacquemart  supposed)  from  the  potteries  of 
Faenza  or  Caffaggiolo,  it  makes  the  combina- 
tion of  circumstances  still  more  puzzling. 
Faenza  is  a two  days’  journey  (about  70  miles) 
fora  horseman  from  Pesaro,  certainly  not  more 
— and  the  interchange  oiemftloyes  was  probably 
not  uncommon. 

I believe  what  I have  said  would  hold  good 
equally  whatever  view  is  taken  of  the  exact 
date  of  the  first  Pesarese  lustres.  The  question 
is  a little  complicated  by  the  fact  that  the  date 
of  the  lustre  is  not  of  necessity  that  of  the 
piece.  An  unlustred  piece  of  faience , 300 
years  old,  could  be  put  through  the  kiln  now, 
and  no  human  penetration  could  discover  the 
date  of  the  lustre.  Bacili  made  at  Pesaro  in 
1450  may  have  been  lustred  at  Gubbio  in  1550. 


* See  Forttium’s  reply  to  Prof.  Argnani,  Academy , Sept. 
6,  1890,  No.  957.  Dr.  Umberto  Rossi  and  Prof.  Milanesi  date 
the  use  of  tin  glaze  in  Tuscany  as  early  as  1300-1400. 

+ The  tiles  on  the  tomb  of  Benozzo  Federighi  (1456), 
which  appear  to  be  on  tin,  are  among  Luca’s  works.  In 
these,  the  technical  point  most  prominent  is  that  Luca  wanted 
something  golden,  or  something  akin  to  lustre,  and  could 
only  get  it  by  cutting  out  the  background  in  mosaics  of  a 
rough  sort  of  pottery  gilding.  But  if  he  had  had  his  white 
ground  from  a Saracen  potter,  he  would  probably  have 
lustred  the  background,  even  if  danger  to  his  other  pigments 
had  compelled  him  to  use  separate  pieces.  But  there  is  a 
disposition  to  refer  to  Faenza  and  Caffaggiolo  as  Luca’s 
sources  of  information  about  tin;  and  if  a small  oil- jug  in 
the  Henderson  collection  is  rightly  ascribable  to  either,  they 
could  make  lustre  there  also. 
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I leave  this  part  of  the  subject  with  many 
things  unsaid,  in  order  that  I may  not  be 
forced  to  omit  the  next  landmark  in  the  history. 
The  bottega  at  Gubbio,  and  its  connection 
with  Giorgio  Andreoli,  has  been  considered 
as  the  most  important  of  all  from  an  artist’s 
point  of  view.  Maestro  Giorgio  was  a sculptor, 
a pupil  of  Luca  Della  Robbia,  who  took  to 
pottery  and  worked  at  this  bottega,  which  had 
already  produced  some  fine  lustre  work,  per- 
haps as  fine  in  all  decorative  respects  as  any 
which  followed.  The  free  use  of  ruby  dis- 
tinguishes this  from  the  mezza-majolica,  and 
the  Maestro  Giorgio  productions  may  be  again 
distinguished  from  it  by  a varied  character  in 
the  ruby,  and  a finer  white  ground.  The  aim 
evidently  is  a transparent  ruby  to  be  used  as  a 
pigment.  To  my  own  thinking,  the  work 
throws  doubt  on  its  suitability  for  this  purpose. 
However,  there  can  be  none  that  in  his  time 
the  colour  attained  its  greatest  brilliancy. 
The  dates  range  from  1518  to  1537,  the  later 
examples  being  by  his  son  and  other  contempo- 
raries, who  carried  on  the  work  a little  longer. 
But  all  lustres  disappear  from  Italian  decora- 
tive work  about  1550,  so  that  a period  of  60 
years  covers  the  whole  production.  I have 
before  spoken  of  the  longer  lifetime  of  the 
Hispano-Moresque  process,  but,  in  both  cases, 
the  disappearance  was  only  that  it  ceased  to 
be  used  on  elaborate  work  ; as  certainly  in 
Spain,  and  possibly  in  Italy,  the  practice  has 
never  completely  died  out. 

It  is  more  difficult  to  account  for  its  disap- 
pearance so  long  before  the  collapse  of  the 
arts  in  the  18th  century  than  for  the  vigorous 
and  successful  attempts  to  out-do  the  Moorish 
pottery  in  the  age  of  Renaissance.  It  may 
satisfy  some  to  say  that  a change  of  fashion 
did  it ; but  this  is  only  substituting  one  phrase 
for  another,  and  very  nearly  means  nothing  at 
all.  A plausible  surmise  is  that  its  use  became 
incompatible  with  the  careful  and  dexterous 
brushwork  on  fresh-dipped  enamel,  which 
reached  to  such  perfection  at  Castel  Durante 
and  Urbino.  The  greater  an  artist’s  success 
in  manipulation,  the  less  is  he  disposed  to 
incur  the  risks  of  an  uncertain  firing.  A lustre- 
kiln  may  spoil  the  whole  outright,  or  even  if 
the  lustres  themselves  are  successful,  may  only 
come  into  existence  at  the  cost  of  elbowing 
their  neighbours  out  of  it.  So  long  as  the 
material  was  used  for  its  own  sake,  and  no 
attempt  was  made  to  go  beyond  its  natural 
limits,  all  went  well,  but  as  soon  as  the  artists 
began  to  be  discontented  with  the  restrictions 
its  use  put  upon  their  opportunities  of  showing 
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their  own  dexterity,  the  lustre  colour  had  to 
give  way.  It  may  have  been  this,  or  possibly 
the  demand  may  have  been  diminished  by  the 
disappointment  consequent  on  local  mishaps. 
The  death  of  a furnaceman  of  special  skill 
might  cause  a suspension  of  work,  or,  what  is 
more  likely,  a substitute  might  be  found  whose 
failures  might  lead  to  a belief  that  the  process 
depended  on  some  secret  which  his  prede- 
cessor had  kept  to  himself.  Whatever  the 
cause,  or  complication  of  causes,  they  vanish 
in  1550,  and  do  not  re-appear  for  300  years. 

The  process  is  not  described  by  Brongniart, 
who  was  the  great  technical  authority  on 
pottery  of  fifty  years  ago  ; and  Salvetat,  who 
was  his  successor,  makes  only  a very  specula- 
tive allusion  to  its  possible  character.  And  in 
the  catalogue  of  the  Great  Exhibition  of  1851, 
which  is  a sort  of  death  register  of  the  arts  of 
antiquity,  not  a hint  of  lustred  pottery  ap- 
pears. The  modern  revivals  begin  with  those 
at  the  Ginori  factory  at  Doccia,  near  Florence, 
and  those  of  Carocci  at  Gubbio,*  of  which  Mr. 
Fortnum  speaks  very  highly.  There  were  some 
of  these  in  the  1862  Exhibition  in  London.  I 
have  never  seen  any  myself.  The  best  I have 
seen  are  those  of  Cantagalli,  at  Florence. 

In  spite  of  the  Doccia  and  Gubbio  repro- 
ductions, an  impression  continued  to  prevail 
that  the  process  was  a secret.  I used  to  hear 
it  talked  about  among  artists,  about  twenty- 
five  years  ago,  as  a sort  of  potters’  philo- 
sopher’s stone.  At  that  date  the  attempts  to 
reproduce  it  in  England  had  met  with  only 
very  partial  success,  although  an  Italian  had 
gone  the  round  of  the  Staffordshire  potteries 
showing  how  to  do  it.  Even  now  it  is  some- 
times spoken  of  as  a secret  by  newspaper 
writers.  My  attention  was  attracted  to  some 
very  interesting  work  of  Massier,  of  Cannes, 
in  the  last  Paris  Exhibition,  by  a newspaper 
paragraph  headed  “ Re -discovery  of  a Lost 
Art.” 

In  fact,  re-discovery  appears  to  have  dogged 
the  footsteps  of  the  lustres  from  the  beginning. 
I re-discovered  them  myself  in  1874,  or  there- 
abouts, and  in  the  course  of  time  some  of  my 
e?nJloyes  left  me,  and  re-discovered  them  again 
somewhere  else.  I do  not  think  any  re- 
discoveries of  this  sort  contributed  in  any  way 
to  the  very  general  diffusion  of  the  process  in 

* A story  is  told  by  Marchcse  Rrancaleone  of  the  re- 
discover)' at  Gubbio,  that  an  old  painted  unfired  piece,  of  the 
Giorgio  time,  was  found  in  what  was  supposed  to  be  his  old 
kiln-house.  One  of  these  fell  into  a scaldino,  and  remained 
in  contact  with  the  fuel.  Next  day  it  was  found  that  a lustre 
had  developed  on  it.  (Brancaleone  Letter  to  Marchese 
Eroli,  1857,  p.  24.) 
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the  potteries  at  this  moment.  Very  likely 
some  of  them  have  an  earlier  record  than  mine, 
but  the  only  one  I chanced  upon  when  I was 
in  Staffordshire  was  that  of  the  late  Mr. 
Clement  Wedgwood,  who  showed  me  a number 
of  experiments  which  would  have  been  suc- 
cesses if  the  glaze  had  been  suitable,  and  a 
small  sample  shown  me  by  the  late  Mr.  Colin 
Campbell.  As  far  as  the  technical  difficulties 
of  simply  evolving  a copper  or  silver  lustre  go, 
I see  no  reason  why  (as  in  the  case  of  the 
Arabs  and  Italians)  every  discovery  should  not 
be  totally  unconnected  with  every  other.  But 
there  was  one  thing  the  Italians  found  out, 
when  they  reproduced  the  Moorish  firings, 
namely,  how  to  make  a strong,  and  beautiful, 
and  original  use  of  their  materials.  It  may 
be  that  the  less  we  say  about  the  modern 
parallels  of  their  case  the  better. 

Perhaps  we  may  now  make  a new  departure, 
and  consider  that  the  process  is  as  well  known 
as  any  other  process  in  the  arts  ; at  any  rate, 
I will  contribute  what  I can  to  make  it  so,  by 
telling  all  I know  of  it  myself.  I got  nothing 
from  Piccolpasso,  as  I did  not  see  the  wrork 
till  long  after,  nor  from  any  printed  informa- 
tion, except  the  chemical  manuals  I had  read 
in  youth.  The  clue  was  furnished  by  the 
yellow  stain  of  silver  on  glass.  When  over- 
fired this  shows  iridescence,  which  is  often 
visible  on  the  opaque  yellow  visible  from  the 
outside  on  stained  glass  windows.  I tried  the 
stain  on  Dutch  tiles,  and  found  them  unsus- 
ceptible in  the  glass  kiln,  but,  in  a small  gas 
muffle,  I found  that  both  copper  and  silver 
gave  a lustre  when  the  gas  was  damped  down 
so  as  to  penetrate  the  muffle.  I pursued  my 
investigation,  and,  after  an  interruption, 
occasioned  by  setting  the  house  on  fire  and 
burning  the  roof  off,  I developed  the  process 
in  Chelsea.  This  was  1873-74,  since  which 
time  it  has  not  varied  materially,  although  I 
have  tried  many  experiments,  with  a view  to 
improving  it. 

As  we  now  practise  it  at  Fulham,  it  is  as 
follows: — The  pigment  consists  simply  of  white 
clay,  mixed  with  copper  scale  or  oxide  of 
silver,  in  proportions  varying  according  to  the 
strength  of  colour  we  desire  to  get.  It  is 
painted  on  the  already  fused  glaze  with  water, 
and  enough  gum  arabic  to  harden  it  for  hand- 
ling and  make  it  work  easily — a little  lamp 
black,  or  other  colouring  matter,  makes  it 
pleasanter  to  work  with.  I have  tried  many 
additions  to  this  pigment,  of  infusible  white 
earths  such  as  lime,  baryta,  or  strontia,  and 
other  metallic  oxides,  but  without  superseding 


the  first  simple  mixture.  Any  infusible  clay 
will  answer  the  purpose,  though  we  have 
always  used  kaolin,  as  the  least  fusible.  In 
Deck’s  work  on  pottery  he  gives  several  receipts 
for  lustre  pigments,  only  one  of  which  seems  to 
me  to  belong  to  the  true  process  of  lustre.  The 
others  all  contain  sulphur,  which  is  not  neces- 
sary, though  it  may  work  very  well.  The 
sulphur  lustres  are  akin  to  the  old  Swansea 
lustre,  which  only  requires  to  be  burnt  at  a low 
heat  without  smoke.  The  sulphur  evaporates 
and  leaves  a metallic  deposit  which  is  not 
oxidated,  or  only  partly  so,  by  the  access  of  air 
after  the  sulphur  vapour  has  left  the  kiln.  I 
believe  all  the  lustres  included  in  the  colour- 
maker’s  lists  are  of  this  nature,  but  the  results 
produced  in  modern  ware  do  not  tempt  the  in- 
vestigator. The  prettiest  one  I have  seen  is 
Burgos  lustre,  which,  however,  contains  gold.* 
The  only  ingredient  containing  sulphur  men- 
tioned by  Piccolpasso  would  be  the  small 
quantity  of  vermilion  (that  is,  if  cinabrio  means 
vermilion),  which  he  adds  to  his  receipt  for  oro» 
Piccolpasso’ s recipes  are  for  the  diluent  clay 
only,  as  he  says  nothing  of  either  copper  or 
silver.  But  he  had  them  from  hearsay,  and  if 
he  really  tried  to  produce  lustre  with  them 
without  any  addition  of  metal,  it  quite  accounts 
for  no  lustres  ever  appearing  at  Castel  - Du- 
rante, where  he  was  master  potter.  Indeed,  it 
raises  the  question  whether  he  was  not  hoaxed 
by  Maestro  Cencio,  Giorgio’s  son,  who  is  sup- 
posed to  have  given  the  information.! 

The  ware,  when  painted,  is  packed  in  a 
close  muffle,  which  is  then  raised  to  a very 
low  red  heat,  so  low,  when  the  ordinary  tin 
enamels  are  employed,  as  to  be  only  just 
visible.  A charge  of  dry  wood,  sawdust, 
wood-chips,  or,  indeed,  any  combustible  free 
from  sulphur,  is  then  introduced  into  the 


* Sir  R.  M.  Smith  says  the  Persian  glazes  contain  gold, 
but  he  does  not  give  his  example  of  a chemical  analysis  show- 
ing gold. 

t Senor  Juan  De  Riano  gives  the  recipes  sent  to  Count 
Ulorida  Bianca  in  1785  from  Manises.  The  pigment  contains 
sulphur,  and  no  mention  is  made  of  the  reduction  process. 
This  rather  inclines  me  to  believe  that  the  potters  of  that 
date,  having  found  that  a quasi -lustre  could  be  obtained  with 
the  sulphur  material,  had  either  neglected  the  reduction  by 
smoke,  or  only  practised  it  in  a modified  form.  If  we  accept 
this  recipe  as  a true  account  of  the  Hispano-Moresque 
operation,  it  gives  an  additional  reason  for  supposing  that  of 
Piccolpasso  to  be  an  independent  re-discovery.  The  Italian 
process  would  consist  of  variations  throughout.  Signor 
Cantagalli  has  shown  me  the  whole  process  as  now  practised 
at  his  works,  and  1 have  no  doubt  it  is  in  all  respects  the  same 
as  the  old  Italian  one.  Certainly  his  results  are  more  like 
the  Pesaro  and  Gubbio  than  the  modern  Valencia  ware  is 
like  the  best  Hispano-Moresque. 
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muffle  through  an  opening  level  with  the  floor, 
a space  having  been  left  clear  under  the  ware 
for  its  reception.  As  soon  as  it  has  blazed 
well  up,  the  opening  is  closed.  The  flare  then 
chokes  down  and  the  combustion  of  the  charge 
is  retarded,  the  atmosphere  in  the  muffle 
consisting  entirely  of  reducing  smoke.  The 
test  pieces  will  soon  begin  to  show  a red 
or  yellow  stain,  the  pigment  itself  looking 
black,  until  it  is  wiped  off  to  show  the 
stain.  This  operation  must  be  repeated 
until  the  tests  look  right,  when  the  fires 
should  be  drawn  and  the  muffle  left  to 
cool. 

The  difference  between  this  operation  and 
Piccolpasso’s  is  chiefly  in  the  use  of  the  closed 
muffle,  which  is  rendered  necessary  by  the 
difference  in  fuel.  The  sulphur  from  coal  or 
coke  would  injure  the  glazes  where  there  was 
no  lustre,  and  would  interfere  with  the  process 
itself.  In  the  Italian  process,  where  wood  is 
the  fuel,  the  wood  is  packed  in  a perforated 
sagger,  into  which  the  smoke  from  the 
furnace  is  choked  back  by  closing  a damper, 
or  by  simply  increasing  the  volume  of  smoke 
from  the  furnace  by  heaping  on  brushwood. 
But  the  principle  of  the  operation  is  the  same 
in  both  cases,  and  the  dangers  are  the  same. 
The  firing  may  be  vitiated  in  either  by  any 
of  the  following  causes.  There  may  be  too 
great  heat,  or  too  prolonged  heat ; the  smoke 
may  be  too  dense,  or  too  attenuated,  or  not 
long  enough  maintained,  or  the  reverse.  If 
more  than  one  of  these  factors  is  wrong  at  the 
same  time,  the  harm  done  will  be  in  pro- 
portion. Even  when  the  conditions  are  most 
closely  observed,  the  results  will  show  un- 
expected variations.  It  is  impossible  to  secure 
uniformity  throughout  a muffle.  Consequently, 
the  size  of  the  ware  must  be  small  in  pro- 
portion to  that  of  the  muffle,  or  a vase  might 
be  overdone  at  the  top  and  underdone  at  the 
bottom,  while  a number  of  small  pots  in  the 
same  space  would  have  turned  out  very  well,  a 
few  of  the  top  ones  being  uniformly  overdone 
(and  perhaps  little  injured),  and  a few  of 
the  bottom  ones  underdone,  and  only  wanting 
a second  similar  firing.  This  also  makes  a 
longer  and  slower  firing  necessary  with  larger 
ware,  and  this  means  more  risk. 

The  different  sorts  of  copper  lustre  may 
be  classified  thus  : — 

1.  Opaque  metallic  copper  deposited  01  the 
surface  of  the  glaze.  The  oxide  is  in  this  case 
probably  reduced  at  the  moment  of  deposit. 
Nearly  the  same  result  takes  place  in  the 
common  lustre  of  the  potteries,  where  the 


sulphur  of  the  sulphide  of  copper  is  driven  off 
by  a low  heat. 

2.  Combination  of  copper  suboxide  with  the 
glaze  without  reduction  to  metal.  This  is  to 
all  intents  and  purposes  the  same  thing  as 
when  glass  containing  copper  is  flashed  and 
becomes  ruby.  The  harder  the  glaze  is,  and 
the  higher  the  temperature,  the  less  likely 
is  a deposit  of  metallic  copper. 

3.  The  result  of  prolonging  heat  without 
smoke  on  No.  1.  The  deposited  copper  is  thus 
slowly  absorbed  into  the  glaze,  becoming  ulti- 
mately red  without  lustre,  but  passing  through 
every  intermediate  stage. 

4.  The  result  of  increasing  the  reducing 
agent  on  No.  2.  In  this  case  the  oxide  already 
in  combination  is  brought  back  to  the  state  of 
metal.  I believe  that  all  the  best  lustre  should 
be  classed  with  this  or  No.  3. 

Silver  lustres  show  the  same  results,  but  at  a 
lower  temperature.  So  when  both  lustres 
are  fired  together,  we  may  expect  Nos.  3 
and  4 of  silver  lustre,  with  Nos.  1 and  2 of 
copper. 

The  ugliest  results  are  when  the  glazes  are 
overcharged  to  the  point  of  opacity.  But 
accidents  of  this  sort  may  be  taken  advantage 
of  when  the  designer  foresees  the  result.  For 
instance,  great  blotches  of  opaque  pale  yellow 
on  an  inky  black  background  may  ba  very  ugly, 
when  an  arabesque  of  fine  lines  of  the  same 
yellow  on  the  same  ground  might  be  rather 
pretty. 

I have  said  that  the  tin  glaze  is  the  most 
susceptible  to  lustre,  but  it  does  not  necessarily 
give  the  finest  results.  The  Gubbio  lustres 
are  really  on  superposed  marzacotto,  and 
possibly  the  exceptional  beauty  of  some 
Persian  lustre  may  be  due  to  what  is  often 
called  a siliceous  glaze,  which  is  what  I call 
an  alkaline  glaze,  as  all  glazes  are  siliceous. 
A film  of  such  a glaze  over  the  tin  would 
almost  elude  any  possible  means  of  detecting 
it,  and  yet  would  scarcely  be  penetrated  by  the 
lustre  colour,  so  thin  is  it. 

The  best  of  the  first  lustres  I made  on 
Staffordshire  ware  were  on  ironstone  or  granite. 
The  body  was  repellent  in  colour,  but  the  glaze 
particularly  good.  Latterly,  we  have  used  the 
common  opaque  white  made  with  tin.  It  has 
also  been  ugly  in  colour,  being,  I believe, 
made  so  by  the  addition  of  cobalt,  to  make  it 
whiter,  just  as  the  house-painter  spoils  his 
beautiful  white  chalk  with  French  blue.  I 
have  tried  many  experiments  with  glazes,  but 
I am  inclined  to  think  that  the  way  they  are 
fired  in  the  glost  oven  has  as  much  to  do  with 
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their  adaptability  for  lustre  as  their  chemical 
composition. 

I have  also  tried  in  this  past  20  years  a vast 
number  of  experiments,  with  the  idea  of  adding 
to  the  first  simple  process  of  the  Arabs.  To 
save  others  needless  work,  I will  enumerate  a 
few,  with  my  recollection  of  their  results. 

1.  Reduction  by  other  agents  than  carbon- 
aceous smoke  : by  ammonia,  by  steam  in  con- 
tact with  reducing  fuel,  by  coal-gas,  by  vapour 
of  water  and  glycerine  or  spirit.  N one  of  these 
gave  any  new  results. 

2.  The  use  of  copper  and  silver  colours  as 
enamels,  or  under  glaze,  and  their  subsequent 
reduction  by  any  of  these  agents.  Sometimes 
there  were  good  results,  but  the  colour  was 
always  patchy. 

3.  The  deposit  of  copper  or  silver  from 
vapour  of  the  chlorides,  ammonium  chlorides, 
or  iodides,  those  portions  of  the  glaze  being 
protected  which  were  to  remain  white.  These 
experiments  might  be  repeated  with  advantage. 
A similar  one  was  the  painting  of  the  pattern 
in  a susceptible  glaze  on  a refractory  one,  and 
its  exposure  to  vapour  containing  copper  or 
silver.  The  suboxide  of  copper  itself  vapor- 
ises under  certain  conditions,  which  is  the 
cause  of  the  flown  red  colour  occurring  on 
many  examples. 

I have,  of  course,  tried  endless  modifications 
of  the  ordinary  process,  such  as  using  special 
woods  for  smoking,  sawdust,  shavings,  paraffin, 
and  other  combustibles.  Any  of  these  answer 
the  purpose,  the  application  being  slightly 
varied.  But  nothing  material  has  come  of  any 
of  these  experiments,  and  the  process  remains 
substantially  the  same  as  at  first.  I believe  that 
if  there  had  been  any  new  opening  for  the 
application  of  chemistry,  although  I might  not 
have  followed  the  clue  successfully,  I could 
hardly  have  missed  it  altogether. 

In  conclusion,  I may  say  that  I believe  we 
have  learned  all  there  is  to  know  of  the 
chemical  and  mechanical  side  of  the  art,  as  it 
was  known  to  the  ancients.  What  remains 
to  be  discovered  in  order  to  produce  original 
work,  equal  to  that  of  the  Renaissance,  is  not 
a technical  mystery,  but  the  secret  of  the 
spirit  which  animated  the  15th  century  not* 
only  in  Italy,  but  all  through  Europe.  We 
have  got  the  materials  and  many  more,  but 
the  same  causes  that  forbid  the  attainment  of 
new  beauty  with  the  new  ones,  have  stood 
between  us  and  the  revival  of  old  beauty  with 
the  old.  In  saying  this,  I do  not  suppose 
myself  to  be  going  outside  a universally 
accepted  truth,  or,  at  any  rate,  one  that  is 


very  rarely  questioned.  Some  day  there  may 
be  a new  imagery  and  a new  art.  In  the 
meanwhile  I can  only  say  that  if  anyone  sees 
his  way  to  using  the  materials  to  good  pur- 
pose, my  experience,  which  I regard  as  an 
entirely  chemical  and  mechanical  one,  is  quite 
at  his  disposal. 


DISCUSSION". 

Mr.  H.  Longden  said  he  had  no  technical  know- 
ledge of  this  subject,  but  he  had  been  in  the  habit  of 
using  Mr.  De  Morgan’s  lustre  ware,  and  had  some- 
times told  people  that  some  day  they  would  be  very 
glad  to  buy  it  at  high  prices,  because  it  would  no 
longer  be  made,  though  it  was  now  not  rated  so 
highly.  It  was  principally  red  lustre,  and  he  under- 
stood from  Mr.  De  Morgan  that  there  were  diffi- 
culties with  other  colours  ; but  he  had  seen  some 
silver  lustre,  and  had  hoped  that  the  pale  green 
colour  seen  in  the  Italian  ware  might  have  been  pro- 
duced. There  were,  two  plates  shown,  about  which 
he  hoped  they  would  hear  something  more ; with  a 
deep  blue  ground  and  a red  lustre  on  a raised  ornament. 
He  once  asked  Mr.  De  Morgan  to  make  some  lustre 
tiles  with  a raised  ornament  on  them,  but  difficulties 
occurred  and  they  were  not  carried  out.  They  owed 
a great  debt  to  Mr.  De  Morgan  for  having  produced 
this  extremely  beautiful  work ; the  metallic  quality 
seemed  to  him  to  be  very  wonderful.  He  remem- 
bered when  a boy  going  to  the  Potteries  and  seeing 
work  done  very  much  like  the  Swansea  lustre,  which 
he  was  told  was  done  with  coal  tar,  but  it  soon 
rubbed  off.  This  lustre,  however,  did  not  wear  off, 
for  he  knew  instances  in  which  it  had  been  in  use  for 
twelve  years,  and  it  remained  as  fine  as  at  first.  If 
anyone  saw  a fireplace  lined  with  these  tiles  and  the 
fire  glowing  upon  them,  they  would  appreciate  the 
value  of  this  work. 

Mr.  Sparkes  said  all  would  agree  that  they  owed 
a great  debt  to  Mr.  De  Morgan  for  the  re-intro- 
duction of  this  beautiful  ware.  From  his  point  of 
view,  it  was  in  all  respects  original,  because  the  tint 
he  produced  was  not  similar  to  those  on  the  old 
Hispano- Moorish  ware.  He  should  like  to  know  if 
the  difference  between  these  strong  copper  colours 
and  those  of  more  delicate  Hispano-Moorish  tones 
was  due  to  the  copper,  or  to  the  smoke  treatment, 
or  whether  anything  was  due  to  the  tradition  that 
the  Eastern  potters  used  southernwood  as  their 
smoke  material.  The  subject  was  really  so  little 
known  amongst  potters,  that  criticism  was  not  likely 
to  produce  much  result.  The  trade  was  taking  up 
the  matter  to  some  extent,  and  he  had  seen  some 
fairly  beautiful  thiags  produced  by  Mr.  Maw,  but 
not,  in  his  opinion,  equal  in  artistic  beauty  to  those 
of  Mr.  De  Morgan. 

Mr.  De  Morgan  said  there  was  not  such  a very 
marked  difference  between  all  the  Hispano-Moorish 
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specimens  and  those  now  shown.  There  was  a great 
difference  between  the  Swansea  lustre,  which  was 
distinctly  brown,  and  the  Spanish,  a piece  of  which 
was  on  the  table  ; he  did  not  know  whether  it  was 
old,  but  the  art  there  was  so  traditional,  that  it 
would  fairly  represent  it ; it  looked  quite  a brilliant 
red  by  the  side  of  the  brown  Swansea,  but  it  also 
looked  comparatively  brown  against  one  of  his  own, 
which  had  a crimson  tinge.  That  was  due  to  the 
thickness  of  the  glaze,  which  had  absorbed  some 
oxide  of  copper.  He  believed  the  old  processes  were 
very  quick,  as  the  Italian  process  now  was  ; not  more 
than  half  the  length  of  his  own.  His  kilns  were  often 
fired  for  eight  or  ten  hours,  and  he  should  think 
six  hours  would  be  a long  firing  in  the  old  process. 
That  made  a difference  in  the  suboxide  of  copper, 
which  soaked  into  the  glaze  and  produced  the  red 
colour,  while  still  showing  a metallic  reflet,  lhat 
really  gave  the  most  beautiful  of  the  ruby  lustres, 
which  could  be  seen  particularly  in  the  Gubbio  work. 
The  Maestro  Giorgio  red  was  a deep  transparent 
crimson,  which  did  not  "interfere  with  the  painting 
under  the  glaze.  This  could  be  seen  in  some  of  the 
specimens  at  South  Kensington  ; it  was  like  running 
a transparent  crimson  glaze  over  a monochrome 
drawing.  He  believed  that  was  the  main  cause 
of  the  difference  in  colour.  With  respect  to  the  use 
of  southernwood,  or  rosemary,  or  any  special  fuel 
to  produce  the  smoke,  he  did  not  think  it  could 
make  any  great  difference.  It  depended  far  more  on 
the  speed  with  which  it  was  administered,  on  the 
density  of  the  smoke,  and  the  degree  of  heat.  All 
carbonaceous  smoke,  after  all,  consisted  of  the  same 
ingredients  chemically. 

Mr.  Hugh  Stannus  said  he  knew  nothing  prac- 
tically of  this  subject,  but  he  must  express  his 
gratitude  to  Mr.  De  Morgan  for  the  very  interesting 
paper  he  had  read.  He  had  always  thought  that 
the  reason  this  craft  had  died  out  was  that  the  recipes 
had  been  forgotten.  The  advocates  of  Patent-laws 
said  that,  when  an  invention  could  be  patented,  the 
world  got  the  benefit  of  it,  but  before  that  time,  the 
inventor  kept  it  as  a secret  for  his  own  benefit  and 
that  of  his  family,  and  thus  the  knowledge  of  it  might 
die  out.  But  Mr.  De  Morgan  had  given  another 
reason,  and  a very  pregnant  one,  to  all  handi- 
craftsmen. He  had  said  that  the  use  of  lustre  might 
have  died,  because  it  was  difficult  to  combine  it 
with  the  other  colours;  and  that  was  probably  the 
true  reason  why  it  was  abandoned.  He  noticed  that 
Mr.  De  Morgan  distinguished  between  the  old  lustre, 
which  was  transparent,  and  that  which  is  now  pro- 
duced, which  is  opaque,  and  would  like  to  know  it 
he  ever  made  any  which  was  transparent. 

Mr.  De  Morgan  said  he  could  find  one  or  two 
specimens  which  had  a certain  amount  of  transparency, 
and  would  probably  allow  a painting  to  show  through. 
The  most  opaque  were  those  on  the  top  of  an  opaque 


tin  enamel,  and  the  most  transparent  on  a thick 
transparent  glaze. 

Mr.  Stannus  asked  if  he  had  made  any  attempts 
to  paint  a subject  in  ordinary  colours,  and  then  put  a 
lustre  on  them  afterwards.  If  that  could  be  done, 
and  the  lustre  were  fairly  transparent,  it  would  lend 
additional  value  to  the  work.  In  conclusion,  he  felt 
that  Mr.  De  Morgan  was  a perfect  artist  in  this 
handicraft.  He  bad  made  sacrifices  of  money,  time, 
and  even  health,  in  its  pursuit.  He  had  told  them 
of  his  failures  as  well  of  his  successes ; and  often 
these  were  more  instructive.  This  paper,  when 
printed,  would  be  exceedingly  valuable,  and  would 
no  doubt  form  an  epoch  in  the  art,  like  the  treatises 
of  Theophilus  and  Piccolpassi,  from  which  new 
departures  might  be  made. 

Mr.  Forbes  Robertson  said  Mr.  De  Morgan 
was  an  example  such  as  one  rarely  met  with,  of  a 
combination  of  artistic  training  and  a scientific  habit 
of  mind  ; it  was  for  lack  of  artistic  training  that  our 
craftsmen  in  the  applied  arts  had  hitherto,  in  a great 
measure,  failed  to  produce  the  artistic  results  which 
were  so  much  to  be  desired.  He  did  not  think  there 
were  any  chemical  secrets  known  to  the  antique  world 
which  were  not  known,  or  on  the  point  of  being 
known,  though  we  were  not,  perhaps,  yet  educated 
up  to  the  same  high  sense  of  form  as  existed  at  the 
period  referred  to,  viz.,  the  half  century  in  which  the 
Renaissance  found  its  zenith.  He  could  not  go  into 
any  of  the  technicalities  of  the  subject,  but  desired  to 
thank  the  reader  of  the  paper  for  what  he  had  put 
before  them.  He  had  devoted  a lifetime  to  the 
subject ; he  was,  in  a measure,  a born,  as  well  as 
a trained,  artist,  and  he  inherited  that  scientific  habit 
of  mind  which  had  served  him  so  well.  He  could  have 
wished  that  the  paper  had  dealt  somewhat  with  the 
correlated  arts,  and  the  political  and  international  rela- 
tions of  the  various  States  of  Italy  at  that  time  with 
Spain,  the  Low  Countries,  and  Germany.  Mr.  Stannus 
had  touched  on  an  important  point  when  he  said  that 
perhaps  one  of  the  reasons  for  the  decay  in  the  manu- 
facture of  lustre  ware  was  that  certain  secrets  were  in 
the  keeping  of  certain  families.  They  knew  that  in 
many  of  the  arts  in  Italy  there  were  branches  w’hich 
did  die  out  with  certain  families,  but  in  most  cases, 
even  including  Venetian  glass,  they  had  been  restored 
in  our  own  time.  Another  reason  might  have  been 
the  political  changes  gradually  going  on  in  the 
Italian  States  of  that  day.  The  commerce  of  those 
great  cities  that  brought  about  the  revival  of  art, 
letters,  and  everything  else  was  on  the  decline ; the 
Portuguese  and  Spaniards  were  coming  to  the  front, 
and  it  was  in  vain  that  the  Venetians  offered  any 
money  if  the  Portuguese  discoverers  would  only  let 
them  act  as  their  factors  and  agents  for  the  sale  of 
eastern  commodities,  especially  spices,  which  up  to 
that  time  had  been  in  their  hands.  But  the  moment 
Vasco  di  Gama  doubled  the  Cape  the  prosperity  of 
Italy  declined,  and  with  it  the  arts  also.  However, 
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Mr.  De  Morgan  might  be  assured  that  he  had  de- 
voted himself  to  the  most  enduring  of  all  the  arts. 
Everything  done  by  the  hand  of  man  in  stone  or 
metal  would  one  day  disappear,  but  thousands  of  years 
hence  his  little  articles  of  pottery,  however  fragmen- 
tary, would  remain.  When  all  the  other  things  which 
marked  the  state  of  civilisation  at  any  particular 
period  had  gone,  and  when  the  names  of  all  our 
living  academicians  were  forgotten,  bits  of  Mr.  De 
Morgan’s  pottery  would  be  found,  and  his  name 
would  be  mentioned  with  respect. 

Mr.  Trice  Martin  said  he  had  had  the  pleasure 
of  knowing  Mr.  De  Morgan  from  boyhood,  and 
remembered  even  his  early  attempts  at  art  when 
at  school.  To  illustrate  the  connection  between  the 
arts  of  Italy  and  the  East,  he  might  mention  that  he 
recently  saw  a pair  of  heavy  Moorish  stirrups,  evi- 
dently made  in  the  East.  The  shape  was  Eastern, 
the  rough  outer  decoration  and  the  inlaid  work  were 
Eastern,  but  outside  they  were  covered  with  an 
excellent  Italian  enamel.  They  were  apparently  of 
14th  century  workmanship. 

Mr.  Phene  Spiers  said  he  had  had  the  pleasure 
of  knowing  Mr.  De  Morgan  a great  many  years,  and 
it  was  very  seldom  one  met  with  such  a combination 
of  qualities  — with  scientific  training,  artistic  per- 
ception, and  a vivid  imagination,  all  of  which  were 
apparent  in  his  productions.  It  was  interesting  to 
notice  how  the  scientific  side  of  his  character  gave 
him  such  a mastery  of  the  technical  part  of  the 
process  : whilst  his  artistic  powers  gave  beauty  to  the 
objects  produced.  It  was  very  fortunate  for  this 
branch  of  art  that  it  was  taken  up  by  a man  of 
so  manysided  a nature. 

The  Chairman,  in  proposing  a vote  of  thanks 
to  Mr.  De  Morgan,  said  he  was  not  competent  to 
deal  with  any  of  the  technical  questions  raised  in  the 
deeply  interesting  paper  they  had  just  heard  read, 
but,  from  his  knowledge  of  the  Indian  potters’ 
methods,  he  was  of  opinion  that  sufficient  importance 
was  not  attached  in  England  to  the  kind  of  fuel  used 
in  firing  glazed  ware,  and  that  it  was  too  severely 
scientific  a dictum  to  say,  as  Mr.  De  Morgan 
did: — “ Smoke  is  Smoke.”  In  India — that  is,  more 
particularly  in  Scinde  and  the  Punjaub — the  utmost 
importance  was  attached  to  the  influence  of  fuel 
in  determining  the  tone,  and  even  the  tint  of  the 
colours  to  be  developed  ; and  as  to  whether,  at  a 
certain  point,  the  flame  of  the  fire  should  predomi- 
nate or  its  smother  of  smoke.  Of  course,  in  India 
everything  done  was  of  religious  prescription,  and 
we  had  always  to  allow  for  that ; but,  at  the  same 
time,  one  generally  discovered,  even  in  the  obscurest 
industrial  processes  followed  by  the  Hindoos,  that 
the  religious  prescription  was  based  on  immemorial 
experience  of  the  technical  results  obtained.  In  a 
paper  read  by  him  many  years  ago  in  that  place  on 
“The  Indian  Potter,”  he  gave  a number  of  the 


recipes  employed  in  the  production  of  the  glazed 
wares  of  Scinde,  the  Punjaub,  and  Madras,  point- 
ing out  that  while  they  never  failed  in  develop- 
ing the  exact  tone  of  colour  required,  the  potters 
themselves  attributed  this  entirely  to  the  fuel  in 
the  furnace,  whether  of  this  or  that  wood,  or 
goats’  or  other  dung.  As  to  the  Spanish  word, 
azulejo , “a  lile,”  undoubtedly  it  originally  meant 
a “blue- tile”  [quasi  azul-teja  (compare Latin  tegula, 
tegmen,  tectum,  and  Tamil  tekka,  the  Tectona 
grandis)\  In  Minsheu  [1599],  the  entry  is 
“ Azulejo,  a fainted  tile,  or  paving  bricke , 
that  is,  of  divers  colours , blew  clour and 
azure  itself  is  derived  through  the  Low  Latin 
lazur , and  Low  Greek  lazourion , from  the 
Arabic  lajwardi , that  is  “lapis-lazuli,”  the  blue 
stone  from  the  Lajwurd  mines  in  Badakshan,  on  the 
north-west  frontier  of  India,  whence  comes  also  the 
Balas  ruby ; and  lajwurdee  is  the  name  still  some- 
times given  in  north-west  India  to  the  tuiquoise  blue 
tiles  of  Scinde  and  the  Punjaub,  and  it  is  the  origin  of 
the  frequent  Anglo-Indian  error  of  the  colour  of  these 
tiles  being  prepared  from  “ lapis  lazuli.”  With  re- 
gard to  the  question  of  the  historical  genesis  of  lustre 
ware,  he  believed  it  was  far  more  ancient  than  the 
Saracens.  The  Saracens  originated  nothing  in  art, 
and  it  was  time  that  people  gave  up  all  idea  of  there 
being  any  such  thing  as  Saracenic  or  Arab  art ; and 
then  many  difficulties  in  connection  with  the  history 
of  the  decorative  arts  would  at  once  disappear.  De- 
lighting as  they  all  did  in  sumptuary  splendour,  none 
of  the  Semitic  races  had  ever  shown  any  genius  for  the 
decorative  arts.  It  should  be  remembered  that  at  the 
time  when  Christianity  began  to  gather  force  in  Anterior 
Asia,  and  just  before  the  irruption  of  the  barbarians 
into  the  Western  Roman  Empire,  the  Greeks  were 
rapidly  discovering  all  the  scientific  secrets,  the 
possession  of  which  is  the  boast  of  modern  civilisa- 
tion. But  just  ere  it  reached  the  zenith  of  its  evolution, 
ancient  civilisation  was  overthrown  at  a blow  by  the 
Christianised  Caesars  of  Byzantium  closing  the  schools 
of  Greek  philosophy  at  Athens,  and  of  Greek  science 
at  Alexandria ; and  the  rise  of  the  Papal  power  at 
Rome  on  the  ruins  of  the  Western  Empire,  com- 
pleted the  catastrophe  which  involved  AVestem 
Europe  in  the  darkness  of  the  Middle  Ages  for  a 
thousand  years.  The  Eastern  Empire  preserved 
its  organisation  for  some  time  longer,  and  when 
at  last  despoiled  of  Syria  and  Egypt  by  the 
S.aracens,  Greek  culture  still  retained  sufficient 
vitality  in  Anterior,  and,  indeed,  through  the 
Nestorians,  in  Central  Asia,  to  influence  the  wild 
Arab  conquerors  of  those  countries,  not  only  in  their 
arts  and  sciences,  but  in  their  political  administration. 
The  Arabs  held  their  conquests  in  Africa  and  Syria, 
indeed  only  so  long  as  the  Greek  principles  of  Govern- 
ment were  followed  by  them.  It  was  in  a similar 
way  that  they  entered  into  the  inheritance  of  Greek 
science  and  Greek  (Byzantine  or  Orientalised  Greek) 
art,  and  thus  preserved  the  traditions  of  both  in 
Southern  Europe,  all  through  the  night  of  the  Dark 


June  24,  1892.] 


767 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


Ages.  But  they  were  nothing  more  than  the  diffusers  of 
the  science  and  art  received  by  them  from  the  Greeks, 
just  as  the  Phoenicians  had  been  the  intermediaries 
before  them  in  the  propagation  of  Egyptian  art  among 
the  natives  of  the  Eastern  basin,  and  of  Greek  art 
among  those  of  the  Western  basin  of  the  Mediterranean. 
There  is  no  Arab  art,  not  even  in  Arabia,  and,  to  this 
day,  all  the  arabesque  embroidery  of  Egypt  and  Syria 
is  done  by  Greek  tailors.  In  conclusion,  Sir  George 
observed  that  it  was  a matter  of  the  liveliest  gratifi- 
cation to  them  all  to  have  heard  from  the  re-discoveier 
in  this  country  of  the  lost  art  of  lustre  ware  so  full 
and  unreserved  an  account  of  it ; and,  in  reading  his 
interesting  paper  on  it,  Mr.  Do  Morgan  had  brought 
to  a brilliant  conclusion  the  Session  of  the  Applied 
Art  Section  of  the  Society,  so  successfully  opened 
last  January  by  Mr.  William  Morris  with  his  paper 
on  “The  Illustration  of  Gothic  Books.”  He  felt 
most  grateful  to  Mr.  De  Morgan,  and  he  begged  to 
thank  him  most  sincerely,  not  only  on  his  own  account, 
and  for  all  present,  but  on  behalf  also  of  the  Applied 
Art  Section  of  the  Society  of  Arts. 

The  vote  of  thanks  having  been  carried  unani- 
mously, 

Mr.  De  Morgan,  in  reply,  said  there  was  one 
point  in  which,  to  some  extent,  the  paper  might 
seem  to  be  at  variance  with  the  remarks  of  the  Chair- 
man ; but  he  wished  it  to  be  understood  that,  when 
he  identified  the  era  of  Arab  conquest  with  the 
extension  of  this  particular  secret,  he  was  not  com- 
mitting himself  to  an  opinion  as  to  whether  the  Arabs 
were  or  were  not  artists.  Only  this  particular  thing 
somehow  or  other  happened,  that  as  they  spread 
over  Europe — or,  rather,  a certain  length  of  time 
after  — curiously  enough  these  things  appeared. 
There  was  a good  deal  to  be  said  for  the  view 
that,  even  in  Spain,  the  work  was  done  by  Persians. 
Senor  Riafio  mentioned  that  there  was  a colony  of 
Persians  in  Andalusia,  that  Xeres  was  really  Shiraz, 
and  other  things  of  the  same  sort,  all  pointing  to  the 
fact  that  the  great  promoters  of  the  art  were  Aryans, 
and  not  Semites.  Nevertheless,  it  was  a curious 
coincidence  that  this  particular  form  of  art  was 
always  associated — at  least,  as  to  locality — with  the 
Arab  conquests.  He  concluded  by  describing  the 
characteristics  of  several  of  the  specimens  exhibited. 


Miscellaneous. 

♦ 

THE  INDUSTRIES  OF  FINLAND. 

M.  Maurice  Harbulot,  writing  in  the  Monde 
Economique , says  that  the  most  important  industry 
of  Finland— from  the  point  of  view  of  the  value  of 
the  production — is  that  of  wood-sawing  by  machinery. 
There  are  253  important  saw  mills,  employing  8,024 


workpeople,  and  with  a production  valued  at  about 
,£1,100,000.  Eighteen  of  these  establishments  are 
situated  in  the  towns,  and  the  remainder  in  the  rural 
districts.  The  cotton  industry  occupies  the  second 
place.  This  produces  annually  nearly  £ 500,000,  and 
is  centralised  in  the  hands  of  six  proprietors.  In  the 
towns  there  are  four  cotton  manufactories,  employing 
2,535  hands,  and  in  the  rural  districts  two  establish- 
ments only,  employing  1,174  workpeople.  The 
following,  in  the  order  of  their  importance,  come 
after  the  two  chief  industries.  Wood  polishing, 
manufacture  of  wood  pulp,  cellulox,  and  paper.  Of 
these  there  are  28  establishments,  employing  2,615 
workpeople ; value  of  the  production,  ,£420,000. 
Tanneries  and  leather  factories  number  602,  and 
employ  1,903  workpeople.  There  are  35  foundries 
and  establishments  for  making  machinery ; 84 

breweries,  31  tobacco  factories,  2 sugar  refineries, 
199  dairies,  1,350  mills,  1 linen  factory,  32  brandy 
distilleries,  &c.  The  total  value  of  the  industrial 
production  of  Finland  was,  in  the  latest  year  for 
which  particulars  are  available,  ^4,933,000.  At  this 
period  there  were  6,018  industrial  establishments, 
of  which  3,005  were  in  the  towns  and  3,013  in  the 
country  districts.  The  number  of  workpeople 
engaged  in  the  various  industries  was  45,335,  of 
which  23,867  were  employed  in  the  towns  and 
21,468  in  the  country.  On  the  31st  December, 
1888,  the  population  of  the  Grand  Duchy  amounted 
to  2,305,916,  and  there  were,  therefore,  19  persons 
engaged  in  the  various  industries  of  the  country  to 
every  1,000  inhabitants. 


Correspondence. 

♦ 

THE  EXTENSION  OF  COLONIAL  TRADE. 

The  contribution  of  Mr.  J.  R.  Carter,  F.S.S., 
to  the  discussion  on  the  paper  read  by  Colonel 
Howard  Vincent,  is  misleading  in  the  following 
particular.  He  gives  the  value  per  head  of  exports 
of  British  produce  from  the  United  Kingdom  in 
1890  at  £7  os.  8d.,  and  says  that  this  amount  per 
head  is  greater  than  at  any  previous  time.  This 
is  true,  if  the  term  “ any  previous  time  ” include 
only  1876  and  the  subsequent  years,  but  it  is  in- 
correct if  applied  to  the  years  1872,  1873,  and  1874. 
Taking  the  average  of  the  five  years,  1870-4,  the 
value  per  head  of  exports  of  British  produce  is  given 
in  the  Comparative  Trade  Statistics  for  1854-90  as 
£7  7s.  3d.  Again,  in  the  Table  at  the  end  of  his 
statement,  Mr.  Carter  commences  his  statistics  at 
the  year  1876.  If  he  had  included  the  statistics  for 
years  1870-74,  they  would  have  told  a very  different 
tale.  The  value  of  our  average  export  of  British 
produce  to  the  United  States  in  these  five  years  was 
,£33,000,000  sterling,  whereas  in  1890  the  value  was 
only  ,£32,000,000  sterling.  In  1872  our  export  of 
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British  produce  to  the  United  States  was  valued 
at  ^41,000,000  sterling,  the  highest  point  it  has  yet 
reached.  In  the  same  year  the  value  of  our  export 
of  British  produce  to  British  North  America  was 
^10,000,000  sterling,  and  to  Australia  and  New 
Zealand  ^14,000,000  sterling. 

Holt  S.  Hallett. 


It  may  be  useful  to  offer  some  explanations  of  the 
important  subject  introduced  to  the  Colonial  Section 
by  Colonel  Howard  Vincent. 

One  cause  of  conflict  among  tbe  speakers  was 
what  is  called  ‘‘free  trade,”  and  the  assumption 
that  the  great  expansion  of  the  industry  and  com- 
merce of  this  country  within  the  last  forty  years  is 
due  solely  to  “free  trade.” 

Undoubtedly,  as  a doctrine  of  economic  science, 
there  can  be  no  doubt  that  free  trade,  where  there  is 
free  trade,  must  tend  to  promote  commerce.  Even 
the  limited  free  trade  or  relaxation  of  fiscal  regula- 
tions, which  we  have  enjoyed  for  some  years,  must 
have  been  beneficial  so  far  as  it  goes.  This,  however, 
is  a very  different  thing  from  the  assertion  that  the 
vast  expansion  of  our  industry  and  the  increase  in 
totals  of  values  is  to  be  assigned  to  “ free  trade.” 

This  expansion  is  to  be  recognised,  more  or  less, 
not  only  in  this  country,  but  in  all  the  countries  of 
tbe  world,  and  that  whether  they  have  been  under 
“ free  trade  ” or  protection. 

If  an  economist,  like  Mr.  Bourne,  sits  down  to 
write  the  history  of  the  last  half  century,  he  must 
account  not  only  for  “free  trade,”  but  for  the  coinci- 
dent circumstances.  He  must  enumerate  amongst 
others — 

The  gold  discoveries. 

The  opening  of  the  Pacific  world  to  trade. 

The  advance  in  prices  in  India,  China,  Japan,  &c. 

The  inventions  of  English  speaking  men  on  both 
sides  of  the  Atlantic,  of  Bessemer,  Siemens,  &c., 
affecting  productions  and  affecting  prices. 

The  extension  of  railway  and  steamboat  systems  in 
all  the  countries  of  Europe  and  America. 

The  volume  of  produce  has  been  increased  and 
puces  have  been  reduced,  and  by  the  energy  of 
our  people  chiefly,  these  results  have  been  produced 
in  every  region. 

Sir  Robert  Peel  and'  Mr.  Cobden  did  not  forete'l 
the  discoveries  of  gold  in  California,  Australia,  and 
South  Afiica  (nor,  it  may  be  said,  of  silver),  and  to 
these  rather  than  to  the  effect  of  “ free  trade  ” are 
large  results  to  be  attributed. 

The  trade  to  the  Pacific  countries  alone  now 
constitutes  a great  volume,  and  in  this  France 
Germany,  the  United  States,  Holland,  See.,  largely 
share;  and  this,  of  course,  is  independent  of  “free 
trade”  to  them. 

It  is  to  those  inventors  who  have  been  rewarded 
by  our  Society  with  the  Albert  Medal  that  the 
greatest  economical  operations  are  to  be  assigned 


and  it  is  almost  needless  to  point  out  that  Sir  H. 
Bessemer  and  the  others  were  in  no  degree  associ- 
ated with  the  initiation  of  “free  trade,”  though  to 
them  we  owe  the  development  of  industry  and  com- 
merce here,  and  in  the  United  States,  and  on  the 
Continent  of  Europe. 

From  the  discussion  now  set  on  foot,  we  may 
eliminate  “free  trade”  as  a main  cause,  while 
recognising  to  the  full,  as  a matter  of  economical 
doctrine,  that  free  trade,  if  applied,  is  a valuable 
auxiliary  of  commerce. 

There  will  also  have  to  be  considered  how  far  the 
doctrines  of  economical  science  are  to  predominate, 
and  how  far  the  doctrines  of  another  important 
science — that  of  political  science— are  to  be  applied. 
It  may  happen,  after  careful  disenssion,  that  there 
can  be  no  demur  to  the  theoretical  acknowledgment 
of  free  trade,  on  one  side,  and  no  political  or 
practical  objection  to  the  application  of  the  measures 
advocated  by  Colonel  Vincent,  and  those  who  gave 
him  more  or  less  support. 

Hyde  Clarke. 

32,  St,  George’s-square,  S.W., 

20th  June,  1892. 


General  Notes. 


Native  Passenger  Ships  in  India. — According 
to  a return  recently  issued  by  the  Indian  Government, 
the  total  number  of  people  who  sailed  from  Indian 
ports  in  native  passenger  ships,  that  is,  sai'ed  as 
passengers,  being  neither  emigrants  to  the  colonies 
nor  pilgrims  to  the  holy  places  in  Arabia,  was 
1,001,892  in  1888-89,  1,081,403  in  1889-90,  and 
1,170,565  in  1890-91.  The  great  bulk  of  these 
voyaged  only  within  Indian  limits,  not  more  than 
71,782  leaving  India  in  the  past  year.  Of  those  who 
left  India,  about  three-fourths  went  from  Madras 
Presidency  to  the  Straits  Settlements  (18,804)  and  to 
Ceylon  (36,586),  most  of  the  remainder  going  from 
Bombay  and  Karachi  to  the  Persian  Gulf  (10,343', 
Mauritius,  Zanzibar,  Aden,  and  Trieste.  The  large 
number  (1,098,783)  who  voyaged  within  Indian  limits 
confined  their  migrations  in  the  main  to  ports  within 
their  own  Presidency,  only  206,560  out  of  the  whole 
number  leaving  their  own  Presidency  or  province  to 
seek  for  work  in  other  provinces.  These  migrations 
from  province  to  province  are  practically  limited  to 
voyages  undertaken  by  coolies  from  Madras  and 
Bengal  to  Burma,  and  to  the  return  voyages  of  coolies 
from  Burma  to  their  own  provinces. — Board  of  Trade 
Journal. 
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the  Secretary,  John-street,  Adelphi,  London,  W.C. 


Notices. 

* 

NEW  VICE-PRESIDENTS. 

At  a meeting  held  on  Wednesday,  June  29, 
after  the  Annual  General  Meeting,  the  Council 
elected  (in  accordance  with  the  Bye-law  passed 
at  a General  Meeting  held  on  Wednesday, 
1 8th  May)  the  following  gentlemen  as  Vice- 
Presidents  of  the  Society  : — The  Attorney- 
General,  Q C.,  M.P.,  for  the  years  1892  93 
1893-94;  Sir  Philip  Cunliffe-Owen,  K.C.B., 
K.C.M.G,  R.  Brudenell  Carter,  F.R.C.S., 
Sir  Edward  James  Harland,  Bart.,  M.P.,  and 
John  O’Connor,  M.P.,  for  the  year  1892-93. 

The  terms  of  the  Bye-law  passed  at  the 
General  Meeting  held  on  Wednesday,  18th, 
are  as  follows  : — “ That  in  accordance 
with  the  proposal  from  the  Council,  the  Bye- 
laws be  altered  and  varied  in  such  manner 
that  the  Council  shall  be  empowered,  during 
the  years  1892  and  1893,  to  appoint  not  more 
than  six  members  to  be  Vice-Presidents  or 
other  Members  of  the  Council,  in  addition  to 
those  appointed  under  Bye-laws  79  and  84, 
and  that  the  Council  be  empowered  to  deter- 
mine the  period  or  respective  periods  that 
members  so  appointed  shall  continue  in  office, 
not  being  later  than  the  end  of  the  Session 
commencing  1893,  and  that  all  Bye-laws  which 
are  inconsistent  with  such  appointment  and 
determination  be  suspended  or  varied.” 


CHAIRMANSHIP  OF  COUNCIL. 

On  Wednesday,  29th  June,  at  their  meeting 
held  after  the  annual  election,  the  Council 
elected  Sir  Richard  Webster,  Attorney- 
General,  Q.C.,  as  Chairman,  and  Sir  Frederick 
Bramwell,  Bart.,  D.C.L  , F.R.S.,  as  Deputy- 
Chairman,  for  the  ensuing  year. 

The  various  Committees  were  also  re- 
appointed. 


CON  VERSA  ZIONE. 

The  Society’s  annual  Conversazione  was 
held  at  the  South  Kensington  Museum  (by 
permission  of  the  Lords  of  the  Committee  of 
Council  on  Education),  on  Wednesday  evening, 
29th  June.  The  courts  and  galleries  of  the 
ground  floors,  and  the  galleries  containing  the 
Raphael  cartoons,  the  Sheepshanks  collection, 
the  William  Smith  collection  of  water-colour 
drawings,  the  Dyce  and  Forster  pictures,  and 
the  Chantrey  bequest  were  open. 

The  company  were  received  in  the  South 
Court  by  Sir  Philip  Cunliffe-Owen,  K.C.B., 
K.C.M.G.,  C I.E.,  and  the  following  Vice- 
Presidents  and  Members  of  Council  : — Major- 
General  Sir  Owen  Tudor  Burne,  K.C.S.I.* 
C.I.E. ; Alfred  Carpmael ; Michael  Carteighe  ; 
Sir  George  Hayter  Chubb ; Major-General 

J.  F.  D.  Donnelly,  C.B.  ; Sir  Henry 
Doulton ; Professor  Francis  Elgar,  LL.D.  ; 
C.  Malcolm  Kennedy,  C.B.  ; Alexander  B. 
W.  Kennedy,  F.R.S.  ; Sir  Villiers  Lister* 

K. C.M.G. ; J.  Biddulph  Martin ; Sir  Owen 
Roberts,  M.A.,  D.C.L.,  F.S.A. 

Promenade  Concerts  were  given  by  the 
Band  of  the  Royal  Engineers  (conductor,  Mr. 
Joseph  Sommer),  in  the  North  Court,  and  by 
the  Band  of  the  Scots  Guards  (conductor,  Mr. 
Edward  Holland),  in  the  Quadrangle  of  the 
Museum. 

A Vocal  and  Instrumental  Concert,  by  the 
Meister  Glee  Singers  and  the  Meistersingers’ 
Orchestra,  was  given  in  the  Lecture  Theatre 
under  the  direction  of  Mr.  Norfolk  Megone. 

The  number  of  visitors  attending  the  Coti- 
versazione  was  1,750. 


Chicago  Exhibition,  1893. 

♦ 

MEETING  OF  THE  ROYAL 
COMMISSION. 

A meeting  of  the  Royal  Commission  was 
held  on  Wednesday,  29th  June.  Present: 
Sir  Frederick  Bramwell,  Bart.,  D.C.L. , F.R  S., 
in  the  chair;  Sir  Frederick  Abel,  K.C.B., 
D.C.L.,  D.Sc.,  F.R.S. , the  Duke  of  Abercorn, 
C.B.,  Sir  George  Birdwood,  K.C.I.E.,  C.S.I., 
LL.D.,  M.D.,  Major-General  Sir  Owen  Tudor 
Burne,  K.C.S.I.,  C.I.E.,  Michael  Carteighe, 
Sir  Philip  Cunliffe-Ow'en,  K.C.B.,  K.C.M.G., 
C.I.E.,  Sir  Henry  Doulton,  James  Dredge, 
Francis  Elgar,  LL.D,,  Sir  Douglas  Galtc-n, 
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K.C.B.,  D.C.L.,  F.R.S.,  Thomas  Hawksley, 
F.R.S.,  Charles  Malcolm  Kennedy,  C.B., 
John  Biddulph  Martin,  George  Matthey, 
F.R.S.,and  Sir  Owen  Roberts,  M.A.,  F.S.A. 


EXECUTIVE  COMMITTEE. 

A meeting  of  the  Executive  Committee  was 
held  on  Wednesday,  29th  June.  Present : Sir 
Frederick  Bramwell,  Bart.,  D.C.L.,  F.R.S., 
in  the  chair  ; Sir  Frederick  Abel,  K.C.B., 
F.R.S.,  Sir  Philip  Cunliffe-Owen,  K.C.B  , 
K.C.M.G.,  James  Dredge,  Sir  Douglas  Galton, 
K.C.B.,  F.R.S.,  George  Matthey,  F.R.S. 


TRANSPORTATION  COMMITTEE. 

A meeting  of  the  Transportation  Committee 
was  held  on  Thursday,  23rd  June.  Present: 
Francis  Elgar,  LL.D.,  in  the  chair ; B.  Francis 
Cobb,  James  Dredge,  William  Forbes,  J.  F. 
S.  Gooday,  Walter  H.  Harris,  Charles  Holmes, 
Pres.  Inst.  Brit.  Carriage  Manufacturers, 
George  Norgate  Hooper,  Colonel  Sir  Nigel 
Kingscote,  K.C.B. , M.P. 


DEPARTMENT  OF  ELECTRICITY. 
The  following  circular  to  Exhibitors,  from 
Mr.  J.  P.  Barrett,  Chief  of  the  Electricity 
Department,  has  been  received  : — 

It  is  the  purpose  of  the  Exposition  management  to 
allow  exhibitors  to  completely  equip  the  Electrical 
Building  for  lighting  and  power.  With  a view  to 
determine  just  what  may  be  done  in  this  direction, 
the  Department  of  Electricity  chooses  to  place  its 
plans  before  those  who  are  interested  in  its  success, 
and  advise  with  them  as  nearly  as  may  be,  with  a 
view  to  give  them  an  opportunity  to  participate  in 
this  equipment. 

Under  the  rules  of  the  Exposition  it  will  be  neces- 
sary to  plant  all  operating  machinery  in  what  is  to  be 
known  as  the  general  power  plant  in  Machinery  Hall, 
700  feet  from  the  Electrical  Building.  All  genera- 
tors will  be  established  at  that  point  immediately 
adjacent  to  steam  power  of  competent  capacity.  Be- 
tween this  power  plant  and  the  Electrical  Building 
there  is  a subway  six  feet  deep  and  six  feet  wide,  for 
the  accommodation  of  conductors.  Fire-proof  vaults 
will  be  built  at  the  point  of  entrance  to  the  Electrical 
Building  in  which  to  instal  transformers,  to  comply 
with  the  National  Underwriters’  requirements. 
Headway  averaging  7 feet  under  the  flooring,  and 
foundation  posts  at  intervals  of  12  feet,  will  give  ample 
wiring  facilities. 

It  is  the  purpose  to  divide  the  building  into 
equitable  sections,  and  to  assign  these  sections  to 


the  various  exhibiting  interests.  Those  to  whom 
assignments  are  made  will  be  expected  to  instal 
their  own  generators,  furnish  cables  between  the  plant 
and  the  building,  and  do  all  wiring,  including  the 
furnishing  of  wire.  Those  who  are  given  arc  lighting 
to  do  will  be  expected  to  furnish  carbons,  and  attend 
to  renewing  same.  Those  undertaking  to  operate 
incandescent  lamps  will  be  expected  to  furnish  all 
renewals  and  attendance.  In  addition  to  these  items 
of  expenditure,  all  exhibitors  whose  generators  are 
operated  from  steam  in  the  power-station  will  be 
asked  to  pay,  pro  rata , the  costs  incident  to  the 
erection  of  the  machinery.  Belting,  from  shafting  to 
generators,  must  also  be  furnished  by  exhibitors ; 
and  exhibitors  of  alternating  systems  will  be  asked  to 
contribute  to  the  expense  of  constructing  the  trans- 
former vault. 

The  building  will  be  equipped  for  500  horse- power 
for  the  operation  of  motors,  500  horse-power  for  arc 
lights,  500  horse-power  for  incandescents,  and  a 
reserve  of  500  horse-power  for  extra  incandescents, 
applications  for  most  of  which  are  already  in. 

In  order  that  the  plant  for  this  building  may  not 
be  a source  of  expense  to  the  Exposition  manage- 
ment, a charge  will  be  made  for  any  special  arc 
lighting  desired  by  exhibitors  who  do  not  participate 
in  the  equipment  and  electrical  supply  of  the  build- 
ing, also  against  the  same  class  of  exhibitors  who 
desire  power  for  motors  or  who  require  incandescent 
lamps.  These  charges  do  not  concern  any  who  con- 
tribute to  the  expenses  cited  above. 

In  order  that  the  above  proposed  system  may  be 
reduced  to  a definable  quantity,  I beg  leave  to  sub- 
mit the  enclosed  blank,  which  please  fill  out  com- 
pletely, and  return  to  me  at  once. — Very  respectfully, 
J.  P.  Barrett, 

Chief  of  Department. 

Copies  of  the  form  can  be  obtained  on  appli- 
cation to  the  Secretary  to  the  Royal  Commis- 
sion. 


Proceedings  of  the  Society. 


ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting,  for  receiving 
the  report  from  the  Council,  and  the  Treasurers’ 
Statements  of  Receipts,  Payments,  and  Expen- 
diture during  the  past  year,  and  also  for  the 
Election  of  Officers,  was  held,  in  accordance 
with  the  Bye-laws,  on  Wednesday  last,  the 
29th  June,  at  four  p.m.,  Sir  Frederick 
Bramwell,  Bart.,  D.C.L.,  F.R.S. , Deputy- 
Chairman  of  the  Council,  in  the  chair. 

The  Assistant-Secretary  read  the  notice 
convening  the  meeting,  and  the  minutes. 
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The  Chairman  read  the  following  letter, 
written  by  the  Secretary  to  the  Chairman  of  the 
Council,  Sir  Richard  Webster,  who  was  un- 
avoidably prevented  from  presiding  at  the 
meeting  : — 

June  14,  1892. 

Dear  Sir  Richard, — May  I ask  you  to  express 
to  the  meeting  my  extreme  regret  at  my  enforced 
absence.  I am  sure  the  meeting  will  understand 
that  I am  doing  more  useful  work  for  the  Society  in 
America  than  I could  do  by  remaining  in  England, 
and  they  will  therefore  excuse  my  absence  from  so 
important  a part  of  my  duty  as  attendance  at  the 
Annual  General  Meeting. 

Yours  faithfully, 

H.  T.  Wood,  Secretary. 
The  Attorney-General,  M.P. 

The  following  candidates  were  proposed, 
ballotted  for,  and  duly  elected  members  of  the 
Society : — 

Benson,  George  Henry,  Holly-lodge,  St.  Saviour’s, 
Jersey. 

Blott,  Walter,  Manningdale,  South  Norwood,  S.E. 
Brooke,  Wilton,  Ashville,  Stairfoot,  near  Barnsley. 
Broomhead-Colton-Fox,  Barnard  Platts,  Wales, 
Kiveton-park,  Yorks. 

Cassavetti,  John,  The  Cedars,  Torquay,  and  Exeter 
College,  Oxford. 

Chaney,  Henry  James,  7,  Old-palace-yard,  West- 
minster, S.W. 

Corsan,  John  Richard,  58A,  Gray’s-inn-road,  W.C. 
Elliot,  John,  Derwent -house,  Upper  Villiers-slreetj 
Wolverhampton. 

Ellwood,  Thomas  Ashcroft,  13,  Cavendish  - road, 
Harringay,  N. 

Farquharson,  Lieut. -Colonel  J.,  R.E.,  Ordnance 
Survey-office,  Southampton. 

Foster,  Charles  Rolls,  54,  Pall-mall,  S.W. 

Fry,  Joseph,  48,  Royal  Exchange,  Manchester. 

Gaze,  Harry  E.,  Oakhurst,  Ravenscourt-square, 
Hammersmith,  W. 

Harland,  Sir  Edward  James,  Bart.,  Baroda-house, 
Kensington-palace- gardens,  W.,  and  Glenfarne- 
hall,  Enniskillen,  Ireland. 

Jones,  John,  40,  Sydney-street,  S.W. 

Ketchley,  Rev.  H.  E.,  B.A.,  Devon-lodge,  Malvern. 
Little,  Thomas  David,  Public  Works  Department, 
Bombay,  India. 

Logan,  David,  care  of  Henry  S.  King  and  Co.,  65, 
Cornhill,  E.C. 

Loyd,  William  Graham,  122,  Cannon-street,  E.C. 
Lyon,  John  George,  Knottingley,  Yorks. 

Marshall,  William  Bayley,  Richmond-hill,  Birming- 
ham. 

Mason,  Francis  Herbert,  9,  Pall-mall,  S.W. 

Minty  Samuel,  The  Triangle,  Bournemouth,  Hants. 
Munro,  Hon.  James,  Grand  Hotel,  Charing- 
cross,  S.W. 

Shackleford,  Arthur  Lewis,  223,  Bristol-road,  Bir- 
mingham. 


Shaw,  William  Thomas,  no,  Bunhill-row,  E.C. 
Skinner,  Arthur  B.,  B.A.,  2,  The  Reddenccs,  South 
Kensington  Museum,  S.W. 

Tattersall,  William,  90,  Arden- terrace,  Accrington, 
Lancashire. 

Taylor,  John,  15,  Lucius-street,  Torquay. 
Wansbrough,  Cecil  Shartman,  Arlington  - villa, 
Barrow-in-Furness. 

White,  Henry,  80,  London-road,  Carlisle. 
Wurtzburg,  John  Henry,  care  of  Greenwood  and 
Batley,  Albion  Works,  Leeds,  and  2,  De  Grey- 
road,  Leeds. 

The  Chairman  nominated  Mr.  Wyatt  Pap- 
worth  and  Mr.  John  Jewell  Vezey  scrutineers, 
and  declared  the  ballot  open. 

The  Assistant-Secretary  then  read  the 

following 

REPORT  OF  THE  COUNCIL. 

I. — Ordinary  Meetings. 

The  Session  commenced,  as  usual,  with  an 
address  by  the  Chairman  of  the  Council.  The 
principal  subject  dealt  with  in  his  address  by 
the  Attorney-General  was  the  connection  of 
the  Society  of  Arts  with  Exhibitions  in  the 
past,  and  its  special  association  in  the  future 
with  the  Exhibition  at  Chicago,  and  he  con- 
cluded by  impressing  on  his  audience  the  im- 
portance of  this  country  taking  an  adequate 
part  in  the  Columbian  Exposition  of  1893. 

The  same  subject  was  treated  in  a paper 
a few  weeks  later  by  Mr.  James  Dredge ; 
this  paper  contains  the  fullest  account 
which  has  yet  appeared  on  the  scope  and 
organisation  of  the  Exhibition.  The  same 
subject  lent  a special  interest  to  a paper 
read  in  the  latter  part  of  the  Session  by  Mr. 
Robert  S.  McCormick,  the  resident  Commis- 
sioner for  Great  Britain  of  the  World’s  Colum- 
bian Exposition,  on  “ The  Future  Trade  Re- 
lations between  this  Country  and  America.” 
Mr.  McCormick  pointed  out  that  the  United 
States  were  now  pressing  Great  Britain  hard 
in  many  markets  of  the  world,  and  that  they 
were  likely  to  urge  their  claims  still  more 
vigorously  in  the  future.  He  also  showed  that 
the  growth  of  manufactures  in  the  States  was 
working  a revolution  in  the  trade  between 
this  country  and  America,  and  pointed 
out  the  advantages  to  be  gained  for  our  in- 
dustries by  a good  representation  in  the  British 
Section  at  Chicago.  The  subject  of  our  trade 
relations  with  foreign  countries  was  also  dealt 
with  by  Mr.  Ewing  Matheson  in  a popular 
manner  in  his  paper  on  “ Foreign  Exchanges.” 
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At  the  first  meeting  after  the  opening 
address,  Professor  Silvanus  P.  Thompson,  to 
whom  the  Society  is  indebted  for  many  import- 
ant contributions  in  the  form  of  lectures  and 
other  communications,  read  an  interesting  and 
important  paper  on  the  measurement  of  lenses, 
and  described  the  apparatus  he  has  devised 
for  the  purpose.  Other  papers  dealing  with 
optical  subjects  were  those  by  Dr.  Edridge  - 
Green,  on  “ Lovibond’s  Tintometer,”  and  by 
Capt.  Abney,  on  “ Colour  Blindness.”  A 
domestic  bereavement  rendered  it  impossible 
for  Capt.  Abney  himself  to  read  his  paper,  but 
the  Society  is  much  indebted  to  his  colleague 
at  South  Kensington,  General  Festing,  for  not 
only  reading  the  paper,  but  also  for  supervising 
the  conduct  of  the  very  beautiful  experiments 
illustrating  the  results  of  Capt.  Abney’s  recent 
work  with  which  General  Festing  had  been 
intimately  associated.  With  these  papers 
should  be  mentioned  the  one  contributed  by 
Mr.  Ives,  the  distinguished  American  student 
of  photographic  chemistry.  In  it  was  de- 
scribed the  very  beautiful  device  by  which 
the  author  has  succeeded  in  reproducing  to 
the  eye  the  actual  colours  of  the  object 
photographed,  either  on  a screen  or  in  an 
apparatus  as  portable  as  an  ordinary  spectro- 
scope. It  is  to  be  remembered  that  Mr.  Ives’s 
invention  has  nothing  in  common  with  the 
many  attempts  to  produce  photographs  in 
colour  by  chemical  means. 

Electricity  has  not  taken  so  prominent  a 
place  among  the  subjects  dealt  with  before  the 
Society  at  the  ordinary  meetings  as  in  some 
recent  years,  but  there  were  two  papers  coming 
under  this  head,  one  by  Mr.  G.  H.  Robertson, 
on  “Secondary  Batteries,”  givingthe results  of 
much  valuable  and  original  work,  and  one  by 
Mr.  J.  N.  Shoolbred,  describing  the  success- 
ful arrangements  which  have  been  made  by 
the  Bradford  Corporation  for  the  supply  of 
electricity  to  that  town. 

Mr.  A.  P.  Laurie,  whose  lectures  on  the 
“ Pigments  and  Vehicles  of  the  old  Masters,” 
referred  to  in  a later  part  of  this  report, 
gave  in  his  paper  on  the  “ Durability  of 
Modern  Pigments,”  the  results  of  some 
further  experiments  he  has  been  carrying  on 
since  the  date  of  his  paper  read  before  the 
Society  on  the  8th  April,  1891.  Another  paper 
dealing  with  matters  of  an  artistic  nature  was 
that  of  Mr.  Ernest  Hart,  on  “Ancient  and 
Modern  Art  Pottery  of  Japan,”  a subject  on 
which  he  is  one  of  our  leading  authorities. 

Two  papers  may  be  classed  as  dealing  with 
geographical  topics;  in  one  Capt.  Young- 


husband  gave  an  account  of  his  recent  enter- 
prising and  important  explorations  in  the 
Pamirs  ; in  the  other,  Dr.  Tempest  Anderson 
described  the  less  distant  and  more  familiar 
districts  of  Iceland  which  he  had  lately  visited. 

Egyptian  agriculture  formed  the  subject  of 
an  important  paper  by  Professor  Wallace, 
which  had  to  be  read  in  the  absence  of  the 
author  on  account  of  his  sudden  illness. 
Prof.  Vivian  B.  Lewes,  in  his  paper  on  the 
“Spontaneous  Ignition  of  Coal,”  carried  on 
further  the  subject  which  he  brought  be- 
fore the  British  Association,  at  its  meeting 
last  autumn,  and  made  numerous  prac- 
tical suggestions  with  reference  to  the 
sea  carriage  of  coal.  Mr.  Price-Edwards, 
whose  paper  on  “ Experiments  with  Light- 
house Illuminants  at  the  South  Foreland  ” 
(read  before  the  Society  on  the  10th  March, 
1886)  will  be  in  the  memory  of  those  interested 
in  lighthouse  matters,  supplemented  it  this 
Session  with  a paper  on  “ Burning  Oils  for 
Lighthouses  and  Lightships.” 

General  Pitt  Rivers  gave  an  account  of  the 
system  he  has  elaborated  for  the  arrangement 
of  Museums,  a subject  with  which  the  Society 
has  long  been  associated,  and  in  w’hich  its 
members  take  great  interest.  Mr.  T.  Pridgin 
Teale’s  paper  on  “Dust”  was  of  practical 
value,  and  was  the  only  one  treating  of 
a sanitary  question  read  during  the  Ses- 
sion. Mr.  Addenbrooke,  in  his  communica- 
tion on  the  “ Uses  and  Applications  of 
Aluminium,”  showed  how  rapidly  the  reduc- 
tion in  price  of  this  remarkable  metal  is 
extending  its  useful  applications.  Mr.  Gilbert 
R.  Redgrave,  in  his  paper  on  the  “Manu- 
facture and  Industrial  Application  of  Flexible 
Tubing,”  gave  an  account  of  the  very  ingeni- 
ous method  by  which  a coiled  metal  tube  is 
made  at  once  quite  flexible  and  perfectly 
water-tight. 

II.— Indian  Section. 

Seven  meetings  in  all  have  been  held.  The 
Session  opened  on  January  21st,  when  Mr. 
Herbert  Jones,  a young  traveller  of  ability  and 
promise,  described  to  a large  audience  an  in- 
teresting journey  made  by  him  on  the  Russo- 
Chinese  frontier,  from  Tien-Shan  to  the  Pamirs. 
A feature  of  the  discussion  was  the  manner  in 
w7hich  Mr.  Jones’s  sympathetic  references  to 
Russia’s  colonising  work  were  endorsed  by 
most  of  the  speakers,  including  the  well-known 
Asiatic  traveller,  the  Rev.  Dr.  Lansdell,  and 
the  distinguished  Anglo  - Indian  Chairman, 
Sir  W,  W.  Hunter.  To  geographers  this 
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paper  was  of  special  interest,  Mr.  Jones 
having  been  the  first  Englishman,  as  Dr. 
Lansdell  pointed  out,  to  cross  the  Tien- 
Shan  mountains  from  Viernay  to  Kashgar. 
The  second  meeting  took  place  on  February 
nth,  when  Lord  Lamington  delivered  to  a 
crowded  assembly  a graphic  account  of  his 
not  unadventurous  wanderings  in  the  North- 
ern Shan  States,  a part  of  the  world  that 
has  come  more  prominently  into  public 
notice  since  our  annexation  of  Upper 
Burma.  Amongst  those  who  took  part  in  the 
discussion  were  Sir  Steuart  Colvin  Bayley,  and 
Sir  Charles  Crosth waite,  whose  remarks  on 
the  opening  up  of  the  country  by  railways 
were  of  value,  as  proceeding  from  an  official 
of  his  experience.  On  March  3,  Surgeon 
Major-General  Sir  William  Moore,  honorary 
physician  to  Her  Majesty,  contributed  a 
useful  paper  on  “ Indian  Sanitation  and  the 
International  Congress  of  Hygiene.”  His 
paper  may  be  commended  to  the  notice  of 
those  foreign  hygienists  who  are  constantly 
heaping  abuse  on  India  as  the  “ origin  and 
home  of  cholera.”  “What  has  been  done,” 
said  Sir  W.  Moore,  “ is  not  brought  out 
sufficiently  prominently,  and  I look  forward  to 
its  being  demonstrated  at  future  Congresses 
that  India  is  not  so  much  behind  in 
sanitation  as  is  generally  believed.”  In 
the  meantime  it  may  be  hoped  that  Sir 
W.  Moore’s  own  paper  will  help  to  dispel 
some  of  the  erroneous  notions  to  which  he 
referred.  Major-General  Sir  Owen  Burne  pre- 
sided, and,  together  with  Sir  Douglas  Galton 
(chairman  of  the  Organising  Committee  of  the 
Seventh  International  Congress  of  Hygiene 
and  Demography),  Surgeon  Lieut. -Colonel 
Hendley,  and  others,  took  part  in  an  instruc- 
tive discussion.  On  March  24,  a spirited 
defence  of  the  opium  trade  was  made  by  Mr. 
G.  H.  M.  Batten,  formerly  of  the  Indian  Civil 
Service,  and  the  discussion  which  followed  the 
reading  of  a very  instructive  paper  is  generally 
admitted  to  have  been  the  most  important 
that  has  ever  taken  place  on  this  much-debated 
question.  Sir  Thomas  Wade,  Mr.  Horatio 
Nelson  Lay,  and  Sir  Lepel  Griffin,  supported  Mr. 
Batten’s  arguments,  while  Mr.  Samuel  Smith, 
M.P.,  and  Mr.  J.  G.  Alexander  spoke  from 
the  point  of  view  of  the  Society  for  the  Sup- 
pression of  the  Opium  Trade.  As  there  was  not 
time  to  finish  the  discussion,  those  who  had 
sent  up  their  names  were  invited  to  write  out 
their  remarks  for  publication  in  the  Society’s 
Journal.  The  desire  of  the  Society  to  give 
a fair  hearing  to  both  sides  in  the  con- 


troversy seems  to  have  afforded  much  satis- 
faction. On  April  7th,  Dr.  J.  Augustus 
Voelcker,  in  an  excellent  paper  on  “ The  Agri- 
cultural Needs  of  India,”  summed  up  the 
results  of  his  recent  official  visit  to  the  East. 
Sir  John  Strachey  presided,  and  practical 
speeches  were  delivered  by  General  J.  Michael, 
the  pioneer  of  forestry  in  India,  Sir  Charles 
Bernard  (Secretary  of  the  Revenue  Department, 
India-office),  Lord  Reay,  and  several  other 
gentlemen  of  eminence,  who  explained  what  is 
being  done  in  the  Western  Presidency  to  intro- 
duce improved  agricultural  methods.  On  April 
2nd,  Sir  William  Wedderburn,  Bart.,  in  a paper 
on  “ The  Reorganisation  of  Credit  in  India,” 
pleaded  for  the  establishment  of  land  banks. 
The  final  meeting  was  held  on  May  19,  when 
a most  valuable  paper,  by  Mr.  J.  A.  Baines, 
on  “ The  Administration  of  the  Imperial 
Census  of  1891  in  India,”  was  read,  and 
amongst  the  speakers  was  Sir  W.  C.  Plowden, 
K.C.S.I.,  M.P.,  Mr.  Baines’s  predecessor  in 
the  office  of  Chief  Census  Commissioner  for 
India. 

III. — Foreign  and  Colonial  Section. 

At  the  opening  meeting  of  the  Session,  Mr. 
Ernest  Satow,  C.M.G.,  read  portions  of  a 
journal  which  he  kept  while  on  an  official  tour 
through  the  Laos  States  of  Upper  Siam,  and 
gave  an  interesting  account  of  the  people, 
trade,  and  geographical  features  of  that  little 
known  region.  Mr.  Satow  having  kindly  left 
his  journal  with  the  Society,  it  is  intended  to 
publish  a further  extract  therefrom  in  the 
autumn. 

On  February  1 6th , Mr.  Lewis  Atkinson,  the 
manager  of  the  forthcoming  Exhibition  at 
Kimberley,  South  Africa,  read  a paper  de- 
scriptive of  the  objects  for  which  that  Exhibition 
is  being  promoted,  and  the  inducements  held 
out  to  British  manufacturers  to  be  represented. 
The  paper  was  supplemented  by  an  interesting 
collection  of  photographic  views. 

The  paper  read  at  the  meeting  held  on  the 
15th  March  had  as  its  subject,  “ Peru  : its 
commerce  and  resources.”  The  author,  Mr. 
F.  A.  Pezet,  Consul-General  for  Peru  in  this 
country,  described  with  much  completeness 
the  natural  wealth  of  Peru  and  the  growing 
importance  of  its  manufactures.  He  urged 
the  need  of  capital  in  promoting  sound  native 
industries,  and  the  suitability  of  certain  por- 
tions of  the  country  for  immigration. 

On  April  5th,  the  Rev.  John  McLean 
delivered  an  interesting  address  upon  the 
“ Red  and  White  Races  of  Manitoba  and  the 
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North-West. ” He  testified  to  the  success 
which  had  attended  the  policy  of  the  Govern- 
ment of  the  Dominion  in  its  dealings  with  the 
Indians. 

At  the  meeting  on  April  26th,  Sir  Edward 
Braddon,  K.C.M.G.,  read  a paper  on  “Aus- 
tralasia : its  progress  and  resources.”  He 
gave  a most  striking  account  of  the  struggles 
and  privations  of  the  early  settlers,  and 
sketched  the  development  of  all  the  Austral- 
asian Colonies.  In  the  discussion  which 
followed,  the  financial  policy  of  these  colonies 
was  justified  by  the  Agents -General  present. 

The  concluding  paper  of  the  Session  was 
entitled  “ The  Extension  of  Colonial  Trade,” 
and  was  an  appeal  by  its  author,  Colonel 
Howard  Vincent,  C.B.,  M.P.,  for  a preferential 
tariff  in  favour  of  colonial  and  Indian  goods. 

IV.— Applied  Art  Section. 

Mr.  William  Morris  opened  the  Session  of 
this  Section  on  January  26,  with  a paper  on 
“ The  Woodcuts  of  Gothic  Books,”  in  which 
he  pointed  out  the  distinctive  characteristics 
of  the  various  classes  of  illustrated  books  pro- 
duced during  the  15th  and  early  years  of  the 
1 6th  centuries.  Mr.  Morris  showed  a fine 
series  of  lantern  slides  of  the  woodcuts  of  the 
different  schools,  and  drew  especial  attention 
to  the  fact  that,  in  these  old  illustrated  books, 
the  illustrations  did  not  bear  a mere  accidental 
connection  with  the  other  ornament  and  'the 
type,  but  that  the  whole  book  formed  one 
harmonious  work  of  art.  He  further  urged 
that  this  same  principle  should  guide  the 
production  of  the  illustrated  books  of  to-day. 

At  the  meeting  of  February  23,  Mr.  J. 
William  Tonks  read  a paper  on  “ The  Artistic 
Treatment  of  Jewel  and  Address  Caskets,”  in 
which  he  traced  the  history  of  these  artistic 
objects  from  the  earliest  times,  showing  the 
great  variety  of  forms  in  which  they  were 
produced.  He  also  described  some  of  the 
most  important  specimens  of  modern  caskets. 
The  paper  was  illustrated  by  some  fine  ex- 
amples of  old  caskets,  selected  from  the  South 
Kensington  Museum,  which  were  kindly  lent 
by  the  Science  and  Art  Department. 

At  the  third  meeting,  on  March  29,  Mr.  E. 
Roscoe  Mullins  drew  attention  to  “The  De- 
corative Uses  of  Sculpture,”  and  showed  in 
his  paper  how  sculpture  was  at  its  best  when 
treated  in  connection  with  architecture,  and 
how  unsatisfactory  in  treatment  and  position 
the  isolated  statue  really  is.  Mr.  Mullins 
advocated  the  filling-up  of  the  niches  of  our 
public  buildings,  such  as  St.  Paul’s  Cathedral, 


with  statues  of  great  men.  The  paper  was 
illustrated  by  lantern  slides  of  fine  examples 
of  decorative  sculpture,  from  Assyrian  to 
modern  times. 

Mr.  C.  Purdon  Clarke  read  a paper  on 
“ English  Brocades  and  Figured  Silks,”  on 
April  12,  in  which  it  was  shown  that  English 
silk  manufactures  were  slowly  emerging  from 
a long  period  of  depression,  and  that  fine 
ornamental  silks  could  now  be  produced  in 
England  at  a lower  price  than  would  be 
charged  either  in  France  or  Germany.  Mr. 
Purdon  Clarke  collected,  for  exhibition  at  the 
meeting,  a magnificent  series  of  silks  manu- 
factured in  England,  which  were  exquisite  in 
colour,  elegant  in  design,  and  superb  in 
texture. 

It  was  announced  that  Mr.  George  T. 
Robinson  would  read  a paper  on  “ Decorative 
Plaster  Work,”  on  May  17,  in  continuation  of 
his  valuable  paper  last  Session  on  “ Modelled 
Stucco  Work,”  but,  unfortunately,  he  was 
prevented  by  illness  from  carrying  out  his 
intention,  and  Mr.  William  Simpson  kindly 
undertook  to  take  his  place  with  a paper  on 
“Mud,  a Material  in  Persian  and  Eastern 
Architecture.”  Mr.  Simpson  showed  in  this 
paper,  from  his  own  large  experience,  how 
extensively  mud  has  been  used  as  an  archi- 
tectural material,  and  how  much  light  the 
investigation  of  the  various  examples  throws 
upon  the  history  of  architecture. 

The  last  meeting,  on  May  31,  was  devoted 
to  a paper  on  “ Lustre  Ware,”  by  Mr.  William 
De  Morgan,  in  which  he  traced  the  history 
and  explained  the  technique  of  this  beautiful 
art  product.  In  illustration  of  the  subject  of 
his  paper,  Mr.  De  Morgan  exhibited  a small 
collection  of  specimens  of  modern  lustre  ware, 
which  were  remarkable  for  the  vigour  of  their 
decoration  and  the  beauty  of  their  colour. 

V.— Cantor  Lectures. 

The  first  of  the  series  of  Cantor  Lectures  for 
the  present  Session  was  by  Mr.  A.  P.  Laurie, 
the  subject  being,  “The  Pigments  and 
Vehicles  of  the  Old  Masters.”  The  lectures 
contained  the  results  of  Mr.  Laurie’s  own 
investigations,  and  may  be  commended  to 
the  notice  of  artists,  as  also  the  lectures 
and  papers  on  the  same  subject  by  Mr. 
Laurie  himself,  Mr.  Holman  Hunt,  and  Pro- 
fessor J.  M.  Thomson.  Professor  George 
Forbes,  in  his  lectures  in  1888,  elaborated 
the  principles  on  which,  so  far  as  is  at  present 
known,  electrical  distribution  may  be  based. 
In  the  course  which  he  delivered  after  Christ- 
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mas,  he  showed  how  electrical  science  had 
been  developed  since  the  date  of  his  previous 
course.  He  was  followed  by  Professor  William 
Robinson,  who  gave  an  account  of  the  in- 
creasing uses  of  petroleum  engines,  and  pointed 
out  the  advantages  belonging  to  this  type  of 
motor.  The  next  series  was  by  Mr.  Bennett  II. 
Brough,  on  “ Mine  Surveying,”  an  important 
subject  which  has  not  hitherto  been  treated  in 
any  series  of  Cantor  Lectures.  The  con- 
cluding course  of  lectures  for  the  session  was 
by  Dr.  Percy  Frankland,  on  “ Recent  Bacteri- 
ological and  Chemical  Research  in  connection 
with  the  Fermentation  Industries.”  Professor 
Frankland  gave  a very  lucid  exposition  of  the 
recent  advances  which  had  been  made  on  the 
study  of  micro-organisms,  and  the  industrial 
applications  of  that  study. 

VI.  — Juvenile  Lectures. 

The  usual  short  course  of  lectures,  adapted 
for  a juvenile  audience,  were  given  during  the 
Christmas  holidays,  the  lecturer  being  Prof. 
J.  M.  Thomson,  and  the  subject,  “ The  Three 
States  of  Matter:  solid,  liquid,  and  gaseous.” 
The  lectures,  which  were  well  received  and  gave 
great  satisfaction  to  the  audience,  were  illu- 
strated by  a brilliant  series  of  experiments, 
arranged  by  Prof.  Thomson  and  his  assistant, 
Mr.  Jackson. 

VII.  — Howard  Lectures. 

It  was  announced,  in  the  last  report  of  the 
Council,  that  Professor  Unwin  had  undertaken 
to  deliver  a course  of  lectures  on  “ The 
Development  and  Transmission  of  Power  from 
Central  Stations.”  Unfortunately,  after  all 
the  arrangements  had  been  made,  Professor 
Unwin  was  prevented  by  illness  from  carrying 
them  out.  He  has,  however,  promised  to 
give  the  course  during  the  next  Session. 

VIII. — Albert  Medal. 

The  Albert  Medal  for  the  present  year  has 
been  awarded  by  the  Council,  with  the 
approval  and  sanction  of  the  President, 
H.R.H.  the  Prince  of  Wales,  to  Thomas 
Alva  Edison,  “ in  recognition  of  the  merits  of 
his  numerous  and  valuable  inventions,  especi- 
ally his  improvements  in  telegraphy,  in  tele- 
phony, and  in  electric  lighting,  and  for  his 
discovery  of  a means  of  reproducing  vocal 
sounds  by  the  phonograph.” 

IX.— Medals  for  Papers. 

The  Council  have  awarded  the  Society’s 
Silver  Medal  to  the  following  readers  of  Papers 
during  the  Session  1891-2 


At  the  Ordinary  Meetings  : — 

To  Prof.  Silvanus  P.  Thompson,  F.R.S.,  for 
his  paper  on  “ Measurement  of  Lenses.” 

To  G.  H.  Robertson,  F.C.S.,  for  his  paper  on 
“ Secondary  Batteries.” 

To  Captain  F.  E.  Youngiiusband,  for  his  paper 
on  “ The  Pamirs.” 

To  Prof.  V ivfan  B.  Lewes,  for  his  paper  on 
“Spontaneous  Ingnition  of  Coal,  and  its  Pre- 
vention.” 

To  Robert  S.  McCormick,  for  his  paper  on 
“ The  Trade  Relations  of  Great  Britain  and  the 
United  States.” 

To  Captain  W.  de  W.  Abney,  C.B.,  F.R.S.,  for 
his  paper  on  “ Colour  Blindness.” 

To  F.  E.  Ives,  for  his  paper  on  “ Composite 
Heliochromy.” 

In  the  Foreign  and  Colonial  Section: — 

To  F.  A.  Pezet,  for  his  paper  on  “Peru  : its 
Commerce  and  Resources.” 

To  Sir  Edward  Braddon,  K.C.M.G.,  for  his 
paper  on  “ Australia  : its  Progress  and  Resources.” 

In  the  Indian  Section  : — 

To  G.  H.  M.  Batten,  for  his  paper  on  “The 
Opium  Question.” 

To  Dr.  J.  Augustus  Voelcker,  for  his  paper  on 
“ The  Agricultural  Needs  of  India.” 

To  Jervoise  Athelstane  Baines,  for  his 
paper  on  “The  Administration  of  the  Imperial 
Census  of  1891  in  India.” 

In  the  Applied  Art  Section  : — 

To  William  Morris,  M.A.,  for  his  paper  on 
“ The  Woodcuts  of  Gothic  Books.” 

To  C.  Purdon  Clarke,  C.I.E.,  for  his  paper  on 
“English  Brocades  and  Figured  Silks.” 

To  William  De  Morgan,  for  his  paper  on 
“ Lustre  Ware.” 

Mr.  Dredge,  being  a member  of  Council,  and, 
therefore,  under  the  usual  practice  of  the  Council  in 
such  cases,  not  eligible  for  the  award  of  a medal, 
thanks  were  voted  to  him  for  his  paper  on  “The 
Columbian  Exposition  at  Chicago,  1893.” 

X. — Mulready  Prizes. 

As  announced  in  last  year’s  report,  the 
Council  are  offering,  under  the  Mulready  Trust, 
two  Gold  Medals,  or  two  prizes  of  ^20  each, 
for  competition  among  the  students  of  Schools 
of  Art  in  the  United  Kingdom  in  1892  and  1893, 
one  in  each  year,  for  drawings  from  the  nude. 
The  Science  and  Art  Department  have  con- 
sented to  assist  the  Society  by  allowing  the 
adjudication  to  be  made  by  their  Examiners. 

XI.— Stock  Prize. 

The  Council  have  also  offered  under  the 
John  Stock  Trust  a Gold  Medal,  or  a prize  of 
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.£20,  to  the  student  of  a School  of  Art  who 
shall  send  in  at  the  competition  of  1892  the 
best  original  design  for  architectural  decora- 
tion, by  means  of  wall-painting,  stucco,  carv- 
ing, mosaic,  or  any  other  method.  As  in  the 
case  of  the  Mulready  Prize,  the  adjudication 
will  be  made  by  the  examiners  of  the  Science 
and  Art  Department. 

XII—  Owen  Jones  Prizes. 

The  prizes  have  been  awarded  annually, 
since  1879,  on  the  results  of  the  annual  com- 
petition of  the  Science  and  Art  Department,  to 
students  of  the  Schools  of  Art  who  produce 
the  best  designs  for  household  furniture,  &c., 
on  the  principles  laid  down  by  Owen  Jones. 
As  usual,  six  prizes  were  offered  last  year, 
each  prize  consisting  of  a bound  copy  of  Owen 
Jones’s  “ Principles  of  Design  ” and  a Bronze 
Medal.  A list  of  the  successful  candidates 
has  appeared  in  the  Journal  * An  equal 
number  of  prizes  has  been  offered  for  the 
present  year  (1892),  and  the  result  of  the 
competition  will  be  published  in  the  Journal 
as  soon  as  it  is  received  from  the  Science  and 
Art  Department. 

XIII—  Foihergill  Prize. 

In  answer  to  the  offer  made,  as  stated  in 
the  last  report  of  the  Council,  under  the  terms 
of  the  Fothergill  Trust,  of  a Society  of  Arts 
Gold  Medal  or  £ 20 , for  “the  best  Invention, 
having  for  its  object  the  Prevention  or  Extinc- 
tion of  Fires  in  Theatres  or  other  places  of 
amusement,”  eighteen  competitors  submitted 
designs,  models,  essays,  samples,  or  sugges- 
tions. The  Committee  appointed  to  consider 
the  award  reported  that,  after  a careful  ex- 
amination of  the  various  proposals,  they  could 
not  find  any  one  which  was,  in  their  opinion,  of 
sufficient  merit,  and  coming  sufficiently  within 
the  terms  of  the  offer,  to  justify  them  in  re- 
commending it  for  the  distinction  of  a Society 
of  Arts  Medal. 

The  Council  regret  that  the  offer  should  not 
have  produced  more  satisfactory  results,  but 
they  agree  with  the  Committee,  that  no  good 
purpose  would  be  served  by  making  an 
award  to  any  invention  which  was  not  of 
decided  novelty,  importance,  and  value,  and 
the  competition  was  not  successful  in  bringing 
out  any  such  invention.  The  Council  have, 
however,  decided  to  publish  in  the  Journal 
an  essay  sent  in  by  Mr.  E.  A.  Woodrow, 
which,  although  useful,  did  not,  in  their 
opinion,  come  within  the  terms  of  the  offer. 

* See  Journal  for  September  18,  1891,  p.  823. 


XIV.— Benjamin  Shaw  Prize. 

It  was  announced  in  the  last  report  of  the 
Council  that  they  had  asked  the  Committee 
of  the  International  Congress  of  Hygiene 
to  assist  them  in  awarding  the  prizes  founded 
by  Mr.  Benjamin  Shaw  for  Industrial  Hygiene. 
Unfortunately,  but  little  response  was  made 
to  the  offer,  and  of  the  few  competitors  who 
entered  none  were  recommended  by  the  Com- 
mittee of  the  Congress  as  suitable  for  the 
award. 

XV. — Prizes  for  Drawing. 

For  the  past  three  years  the  Council  have 
offered  twelve  Bronze  Medals  for  drawings 
sent  in  by  students  to  the  annual  exhibi- 
tion held  by  the  Drawing  Society,  which, 
during  its  four  years  of  existence,  has  greatly 
stimulated  the  teaching  of  drawing  in  the 
upper  schools.  The  annual  exhibition  of  1892 
showed  how  many  different  kinds  of  drawing 
are  useful  in  developing  the  society’s  plan  of 
making  drawing  a means  of  general  education. 
The  exhibition  consisted  of  529  drawings  by 
about  500  boys  and  girls  selected  from  nearly 
15,000  in  78  public  schools,  high  schools,  and 
grammar  schools.  In  addition  to  carrying 
out  the  work  of  the  exhibition,  the  society 
holds  annual  examinations  for  schools,  and 
awards  certificates  to  competent  teachers. 
The  Council  feel  assured  that  useful  work  is 
done  by  this  society  in  encouraging  the  study 
of  drawing  in  middle-grade  schools,  and  have, 
therefore,  acceded  to  the  application  of  the 
Drawing  Society  to  renew  the  offer  for  next 
year. 

XVI. — Memorial  Tablets. 

No  tablet  has  been  erected  since  the  last 
year’s  report,  but  one  is  now  in  hand,  and  will 
shortly  be  placed  on  Bertram-house,  Hamp- 
stead, where  Sir  Rowland  Hill,  the  founder  of 
the  penny  post,  resided,  from  1849  until  his 
death,  on  27th  August,  1879.  The  house  is 
now  in  the  possession  of  the  Metropolitan 
Asylum  Board,  who  have  given  permission 
for  the  erection  of  the  tablet. 

XV 1 1 . — Examinations  . 

The  number  which  entered  for  the  Society’s 
Examinations  shows  a gratifying  increase, 
2,928  having  been  examined,  which  is  the 
largest  number  of  candidates  who  have  ever 
presented  themselves  to  the  Society  of  Arts 
Examinations  since  their  institution  in  1856, 
being  an  increase  of  261  upon  last  year,  when 
the  numbers  were  2,667.  The  numbers  of  papers 
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worked  was  also  nearly  equal  to  the  largest 
number  produced  under  the  original  system  of 
examinations  when  the  subjects  had  a far 
wider  range  than  at  present.  In  1869,  2,160 
candidates  were  examined  ; at  that  time  the 
Examinations  were  free,  and  there  was  a choice 
of  36  subjects.  The  number  of  papers  worked 
in  that  year  was  3,193  ; this  year,  with  only 
17  subjects,  3,143  papers  were  sent  in. 

The  standard  may  also  be  taken  to  be  im- 
proving, for  the  number  of  First-class  certifi- 
cates which  will  be  issued  is  379.  Last  year 
there  were  295,  when  2,460  candidates  were 
examined  ; 939  Second-class  certificates,  and 
1,180  Third-class  will  be  issued  this  year. 
The  actual  number  of  failures  (645)  is  less 
than  last  year,  when  the  failures  to  pass 
amounted  to  651. 

The  largest  number  of  candidates  was  as 
usual  attracted  by  Book-keeping,  for  which 
1,375  entered.  The  next  largest  was  in  the 
subject  of  Shorthand,  616.  In  English  there 
were  156,  French  155,  Arithmetic  123,  Ger- 
man 122,  Spanish  90,  Italian  9,  Portuguese 5, 
and  98  for  Typewriting. 

Neither  Russian,  Danish,  Chinese,  nor 
Japanese  attracted  any  candidates. 

Domestic  Economy,  for  which  the  number 
in  recent  years  has  not  been  very  large,  shows 
a considerable  increase,  123  candidates  having 
been  examined.  Last  year  there  were  only  43. 
In  Theory  of  Music  there  has  been  consider- 
able increase  this  year,  239  candidates  having 
entered  as  against  13 1 last  year.  In  previous 
years  this  subject  has  shown  a decline. 

The  offer  of  medals,  and  of  the  prizes  for 
which  the  Society  is  indebted  to  the  liberality 
of  various  of  the  City  Companies,  has  certainly 
been,  during  the  past  two  or  three  years,  of 
considerable  value  in  raising  the  standard  of 
the  Examinations,  and  it  is  probable  that  the 
increased  proportion  of  First-class  certificates 
may,  to  a very  large  extent,  be  attributed  to 
these  offers.  The  Council  hope  that  the 
Companies — viz.,  the  Goldsmiths,  Mercers, 
Skinners,  Salters,  and  Clothworkers  — who 
have  assisted  in  the  past,  will  continue  their 
liberal  aid  in  the  future. 

It  should  be  added  that  the  Special  Exam- 
ination for  School  Board  teachers,  to  which 
reference  was  made  in  the  last  Report,  was 
duly  held,  as  announced,  in  September.  For 
this  examination  423  candidates  were  exam- 
ined, and  there  were  awarded  12  First-class, 

1 1 7 Second-class,  and  196  Third-class  certifi- 
cate;. These  numbers  should  be  added  to 
the  totals  of  the  regular  examinations,  which 


were  held  in  March  last.  A total  number  is 
thus  reached  of  3,351  persons  examined  by  the 
Society  during  the  Session  just  completed. 

XVIII.  — Practical  Examinations  in 
Music. 

The  number  of  candidates  examined  this 
year  is  245,  showing  a decrease  on  that  for 
1891,  when  276  were  examined.  The  increase 
last  year  was  no  doubt  due  to  the  offer  of 
medals,  which  induced  many  candidates  of 
former  years  to  present  themselves  again  with 
the  view  of  obtaining  a medal.  This  year 
eight  candidates  obtained  full  mirks,  and 
will,  in  consequence,  receive  Bronze  Medals. 
As  several  candidates  took  more  than  one 
subject,  there  were  262  examinations,  resulting 
in  the  award  of  102  First-class  and  132  Second- 
class  Certificates,  only  28  being  failures.  Two 
candidates  entered  for  the  Honours  Certifi- 
cates, but  neither  was  successful. 

XIX. — Standard  of  Colour. 

The  Committee  which,  as  stated  in  the  last 
report  of  the  Council,  was  appointed  last 
Session  to  consider  the  practicability  of  formu- 
lating a standard  of  colour  for  practical  pur- 
poses, has  held  several  meetings.  They  have 
decided  on  a list  of  names  for  standard 
colours,  and  have  selected  tints  which  they 
consider  represented  by  those  names.  Captain 
Abney  has  very  kindly  undertaken  to  examine 
all  these  colours  and  to  prepare,  by  means 
of  his  colour-patch  system,  a formula  for  each 
of  them,  by  means  of  which  a patch  of  light 
accurately  representing  the  standard  colour 
can  be  produced  at  any  time  and  place.  The 
Committee  hope  that,  when  their  work  is  com- 
plete, the  list  of  standard  colours  thus  pro- 
duced may  be  of  practical  value  for  many 
industrial  applications. 

XX— Chicago  Exhibition,  1893. 

Among  the  most  important  departments  of 
the  Society  of  Arts’  work  during  the  past  year 
has,  as  the  members  are  well  aware,  been  in  con- 
nection with  the  great  International  Exhibition 
which  is  to  be  held  at  Chicago  next  year. 

In  March,  1891,  Mr.  Robert  Lincoln,  the 
American  Minister  to  Great  Britain,  made 
on  behalf  of  his  Government  a formal  appli- 
cation to  Lord  Salisbury,  asking  that  this 
country  should  take  part  in  the  proposed  Exhi- 
bition, and  received  the  reply  that  a Royal  Com- 
mission should  be  appointed  for  the  purpose. 

No  immediate  action  was  taken,  but  as  the 
result  of  some  informal  negotiations,  the 
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Under  Secretary  of  State  for  Foreign  Affairs, 
in  June  of  last  year,  applied  to  the  Attorney- 
General,  the  Chairman  of  the  Council  of  the 
Society,  to  know  whether  the  Society  would 
undertake  the  duties  connected  with  the  organ- 
isation of  the  British  section  of  the  Chicago 
Exhibition  if  a grant  of  £25,000  were  appro- 
priated by  the  Treasury  for  the  purpose. 

The  proposal  was,  in  the  first  instance,  sub- 
mitted to  the  President  of  the 

Society,  and  was  approved  by  him.  The 
Council  then  went  very  carefully  into  the  ques- 
tion, and  came  to  the  conclusion  that  if  the 
exhibitors  were  willing,  as  in  the  case  of  the 
Paris  Exhibition  of  1889,  to  bear  a share  of  the 
expenditure,  the  grant  proposed  might  be  made 
to  suffice.  They  accordingly  requested  their 
Chairman  to  submit  a memorandum  stating 
the  conditions  on  which  they  would  be  willing, 
on  behalf  of  the  Society,  ^undertake  the  pro- 
posed duties. 

On  the  9th  July,  Sir  James  Fergusson,  as 
Under  Secretary  of  State  for  Foreign  Affairs, 
addressed  a letter  to  the  Attorney-General 
stating  that  the  Lords  of  the  Treasury  would 
accept  the  offer  of  the  Society  to  undertake 
the  organisation  of  the  British  section  in 
Chicago  in  1893,  and  that  they  had  requested 
tho  Home  Office  to  take  the  necessary  steps 
for  constituting  the  Council  of  the  Society  for 
the  time  being,  a Royal  Commission  for  this 
purpose. 

This  Commission  was  actually  issued  on  the 
26th  August,  but  in  the  meantime  the  Council 
of  the  Society  had  anticipated  their  appoint- 
ment by  communicating  with  the  India  Office 
and  the  Colonial  Office,  and  requested  that 
steps  might  might  be  taken  to  inform  the 
British  colonies  and  the  Indian  Government  of 
the  action  which  Her  Majesty’s  Government 
proposed  to  take  with  regard  to  the  Chicago 
Exhibition. 

They  had  also  the  pleasure  of  receiving  the 
Special  Commission  sent  over  by  the  Board  of 
Managers  of  the  Exhibition  with  the  view  of 
securing  the  co-operation  of  the  various  Euro- 
pean Governments.  This  Commission,  which 
consisted  of  the  Hon.  Benjamin  Butterworth, 
Judge  Lindsay,  Mr.  Ferdinand  Peck,  Major 
Handy  and  Mr.  W.  H.  Bullock,  arrived  in 
England  in  July,  1891.  Their  visit  was  of 
great  value  in  providing  information  as  to  the 
general  scope  and  character  of  the  Exhibition, 
and  of  the  organisation  which  was  provided 
for  carrying  it  out.  In  the  report  which  they 
made  on  their  return,  they  expressed  in  warm 
terms  their  appreciation  of  their  reception 


here,  and  their  belief  that  it  largely  contributed 
to  the  ultimate  success  of  their  mission. 

The  first  meeting  of  the  Royal  Commission 
was  held  on  the  3rd  September,  when  instruc- 
tions were  given  to  Sir  Henry  Trueman  Wood, 
who  had  been  appointed  Secretary  to  the  Com- 
mission, to  proceed  to  Chicago  for  the  purpose 
of  makingallthe  necessary  preliminary  arrange- 
ments. Mr.  Dredge,  one  of  the  members  of 
the  Commission,  kindly  volunteered  to  accom- 
pany Sir  Henry  Wood,  and  these  two  gentle- 
men were  authorised  to  visit  Chicago  on 
behalf  of  the  Commission.  On  their  re- 
turn they  made  a joint  report,  which  was 
submitted  to  the  Commission  on  the  21st 
October,  and  appeared  in  the  Journal 
of  the  Society  on  the  23rd  October.  The 
Royal  Commission  are  also  much  indebted 
to  Mr.  Dredge  for  the  admirable  paper  which 
he  read  before  the  Society  on  the  9th 
December,*  giving  a very  full  description 
of  the  Exhibition  buildings,  and  of  the  pre- 
parations which  had  been  made  for  the 
Exhibition. 

As  soon  as  the  necessary  information  had 
been  obtained,  a circular  was  issued  to  those 
firms  who  had  taken  part  in  recent  Inter- 
national Exhibitions,  and  to  a large  number 
of  firms  who  might  be  likely  to  exhibit  at 
Chicago,  inviting  them  to  take  part  in  the 
Exhibition.  Advertisements  were  also  in- 
serted in  the  principal  English,  Scotch,  and 
Irish  newspapers.  The  limited  amount  of 
the  grant  made  by  the  Government  rendered 
it  necessary  that  the  amount  should  be 
supplemented  by  charges  for  the  space 
occupied  by  exhibitors,  and,  indeed,  the 
grant  was  made  on  that  understanding.  A 
sliding  scale  was  arranged,  under  which 
the  highest  charge  was  5s.  per  square  foot  of 
superficial  area,  the  lowest  2s.  6d.  per  square 
foot ; the  amount  varying  according  to  the 
size  of  the  space  proposed  to  be  occupied  by 
the  exhibitor. 

The  date  by  which  all  applications  were  to 
be  received  was  fixed  for  the  29th  February, 
1892.  In  answer  to  the  circular,  a large 
number  of  applications  were  received,  though 
it  was  found  that  the  high  Customs’  duties  now 
levied  in  the  United  States  deterred  manu- 
facturers in  many  important  departments  of 
industry  from  taking  part  in  the  Exhibition. 
Some,  but  not  many,  objections  were  also 
taken  to  the  charge  for  space. 

When  the  vote  on  account  came  before  the 

* The  paper  appeared  in  the  Society’s  Journal  on  the 
nth  December. 
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House  of  Commons  in  Committee  of  Supply, 
great  exception  was  taken  to  the  smallness  of 
the  amount  granted,  and  there  was  a strong 
expression  of  opinion  from  all  sides  of  the 
House  that  the  amount  should  be  largely 
increased.  The  Commission  fe  Themselves 
justified  by  this  expression  of  feeling  in  urg- 
ing upon  the  Chancellor  of  the  Exchequer  the 
desirability  of  placing  a larger  sum  at  their 
disposal,  especially  in  view  of  the  fact  that 
the  contributions  of  all  the  other  great  coun- 
tries which  proposed  to  take  part  in  the 
Exhibition  were  on  a much  more  liberal  scale. 
As  a result  of  this  application,  which  was 
strenuously  supported  by  the  Chairman  of 
the  Commission,  Sir  Richard  Webster,  the 
Chancellor  of  the  Exchequer,  on  the  14th  April, 
1892,  intimated  that  Her  Majesty’s  Government 
were  willing  to  increase  the  grant  to  the 
Royal  Commission  from  ^25,000  to  ^60,000, 
on  the  understanding  that  space  should  be 
provided  free  to  British  exhibitors. 

The  natural  result  of  this  liberality  on 
the  part  of  the  Government  has  been  a 
considerable  increase  in  the  number  of 
applications,  and  although  these  received 
since  April  last  include  a considerable  pro- 
portion of  a less  important  class  than  re- 
ceived under  the  earlier  arrangement,  there 
are  yet  a number  of  very  important  firms  who 
have  decided  to  exhibit  now  that  space  is 
free,  but  who  would  not  have  done  so  had 
payment  for  space  occupied  been  added  to 
the  very  heavy  charges  which  are  of  necessity 
incurred  by  exhibitors  at  a foreign  Exhi- 
bition. 

The  Council  have  much  pleasure  in  in- 
forming the  members  that  they  have  no 
fear  as  to  the  adequate  representation  of  the 
industries  of  Great  Britain  and  Ireland  as  a 
whole,  although  there  are,  of  course,  important 
branches  of  industry  v/hich  are  so  affected  by 
the  present  high  Customs  tariffs  of  the  States, 
that  they  will  not  be  sufficiently  represented 
at  Chicago. 

The  buildings  in  which  the  exhibits  will  be 
placed  will  be  provided  in  a completely  finished 
condition  by  the  American  Executive,  but  the 
Royal  Commission  have  thought  it  desirable 
that  they  should  contribute  one  building  to  the 
Exhibition,  and  they  have  decided  therefore  to 
erect,  on  an  admirable  site  on  the  shore  of 
Lake  Michigan,  which  was  placed  at  their  dis- 
posal by  the  Directors  of  the  Exhibition,  a 
building  which  might  serve  for  offices  and 
headquarters  of  the  section.  Colonel  Edis, 
who  has  kindly  accepted  the  office  of  hon. 


architect  to  the  Commission,  has  furnished 
them  with  a design. 

The  building  will  be  generally  characteristic 
of  the  best  type  of  English  half  timber  houses 
of  the  1 6th  century,  of  which  there  are  so  many 
good  examples  still  extant.  It  is  proposed  to 
use  terra-cotta  somewhat  largely  in  the  lower 
storey,  with  red  brick  facing  and  mullioned 
windows,  so  that  the  building  may  be  a typical 
example  of  an  old  English  house.  The  upper 
portion  will  be  of  half  timber  construction, 
with  overhanging  and  projecting  gables.  As 
the  building  will  be  seen  from  all  points,  each 
fagade  has  had  to  be  treated  architecturally. 
The  plan  forms  three  sides  of  a quadrangle 
with  the  open  side  next  the  lake,  enclosed  by 
a raised  terrace  with  balustrade.  The  centre 
on  the  front  or  inland  side  will  be  recessed, 
with  steps  leading  from  both  sides  up  the 
covered  portico,  which  will  open  into  a large 
central  hall ; off  this  will  be,  on  one  side,  large 
library  and  reception  rooms,  and  on  the  other, 
the  secretary’s  office  and  the  other  rooms  re- 
quired for  the  work  of  the  Commission.  On 
the  first  floor  will  be  a large  suite  of  rooms 
and  offices.  It  is  intended  to  fit  up  all  the 
principal  rooms  with  wall  panelling  and  elabo- 
rate ceilings,  after  the  manner  of  some  of  the 
best  English  country  houses.  The  whole  of 
the  internal  fittings  and  furniture  will  be  exe- 
cuted from  Colonel  Edis’s  designs  by  Messrs. 
Johnstone,  Norman  and  Co.,  of  New  Bond- 
street.  The  foundations  of  the  building  have 
already  been  commenced,  and  the  super- 
structure will  be  pushed  forward  with  all 
speed,  so  as  to  be  finished  complete  for  the 
opening  in  May  next. 

Besides  the  necessary  offices,  the  house  will 
contain  some  large  rooms,  suitable  for  meetings 
of  juries,  receptions,  &c.,  and  the  Commission 
hope  that  the  accommodation  thus  provided 
may  be  found  useful,  not  only  for  their  own 
purposes,  but  for  those  of  the  various  Colonial 
Commissions. 

To  assist  them  in  their  work,  the  Royal  Com- 
mission have  invited  a number  of  gentlemen  to 
act  on  various  committees.  A list  of  these 
will  be  found  in  the  hand-book  of  regulations, 
published  under  the  authority  of  the  Com- 
mission. The  most  important  of  these  com- 
mittees is  the  one  for  the  Fine  Art  Section,  pre- 
sided over  by  Sir  Frederick  Leighton,  and  in 
their  hands  have  been  left  all  the  arrange- 
ments for  securing  what  the  Commission  hope 
will  be  a representative  gallery  of  British  Art. 

In  accordance  with  the  special  request  of  the 
Chicago  Executive,  the  Commission  have  also 
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appointed  a Ladies’  Committee  to  look  after 
British  contributions  to  the  collection  of 
women’s  work  which  is  to  form  a prominent 
feature  of  the  Exhibition. 

At  the  outset  of  their  proceedings  an  invita- 
tion was  addressed  by  the  Commission  to  all 
the  Chambers  of  Commerce  in  the  United 
Kingdom,  asking  whether  they  would  act  as 
Local  Committees  for  the  Exhibition.  From 
many  of  these  a favourable  response  was 
received;  a list  of  them  will  also  be  found 
in  the  handbook  above  referred  to.  The 
local  committee  for  Dublin  consists  of  re- 
presentatives of  the  Corporation  of  Dublin, 
the  Royal  Dublin  Society,  and  the  Chamber 
of  Commerce.  It  is  hoped  that  the  exertions 
of  this  committee,  supplementing  those  which 
were  made  before  its  formation  by  the  Com- 
mission themselves  in  Ireland,  will  ensure  a 
good  representation  of  the  principal  Irish 
industries,  and  of  this  it  is  satisfactory  to  say 
there  is  every  prospect. 

In  reply  to  the  request  addressed  to  the 
colonies  through  the  Colonial  Office,  informa- 
tion has  been  received  that  the  following 
colonies  intend  to  be  represented  at  Chicago  : 
— Canada,  New  South  Wales,  Victoria, 
Tasmania,  Cape  Colony,  Ceylon,  Mauritius, 
British  Guiana,  Jamaica,  Trinidad,  Bermuda. 
Many  of  these  have  made  large  contribu- 
tions, and  have  applied  for  a considerable 
amount  of  space. 

The  Commission  regret  that  it  still  appears 
uncertain  what  part  will  be  taken  in  the  Exhi- 
bition by  India.  The  India  Office,  after  con- 
sultation with  the  Indian  Government,  declined 
to  make  any  special  grant,  and  in  the  absence 
of  official  encouragement,  it  appears  improb- 
able that  any  large  or  important  contribution 
may  be  expected  from  India.  A number  of 
Indian  manufacturers  have,  however,  individu- 
ally applied  for  space  to  exhibit  their  goods, 
and  applications  have  also  been  received  from 
several  importers  of  Indian  tea  in  this  country, 
and  from  some  Indian  tea-growers  on  the  spot. 

As  it  is  probable  that  a number  of  members 
of  the  Society  of  Arts  may  desire  to  visit 
Chicago  during  the  time  of  the  Exhibition,  the 
Council  have  in  view  the  making  of  special 
arrangements  for  their  accommodation.  They 
have  already  been  informed  that  special  facili- 
ties will  be  afforded  to  members  of  the  Society 
of  Arts  visiting  the  Exhibition,  and  they  hope 
later  on  to  be  able  to  announce  that  arrange- 
ments may  be  made  for  facilitating  their 
journey  to  that  city. 

In  addition  to  the  contributions  made  by 


the  exhibitors,  the  Commission  have  been 
promised  various  important  exhibits,  includ- 
ing a collection  of  educational  apparatus 
from  the  London  School  Board ; a collec- 
tion illustrating  the  work  of  the  Science  and 
Art  Department ; a series  of  illustrations  of 
the  work  produced  by  the  Ordnance  Survey  ; 
a similar  series  of  the  work  of  the  Geological 
Survey ; a collection  of  photographs  showing 
the  best  work  produced  by  English  photo- 
graphers, a collection  of  British  minerals,  a 
collection  of  metallurgical  products,  specially 
prepared  for  the  section ; a map  illustrating 
the  discoveries  of  Englishmen  in  North 
America,  which  is  being  kindly  prepared  by 
the  Royal  Geographical  Society. 

The  Commission  have  issued,  for  the  benefit 
of  exhibitors  and  others,  a “ Handbook  of 
Regulations  and  General  Information.”  The 
handbook  contains  lists  of  the  Commission,  of 
the  various  Committees,  and  of  the  Colonial 
Commissioners,  Synopsis  of  the  Classification, 
General  Regulations,  Regulations  of  the 
British  Section,  Traffic  Arrangements  and 
Customs  Regulations,  description  of  the  vari- 
ous Departments,  Abstract  of  the  McKinley 
Tariff  Rates,  Description  of  Chicago  and  the 
Exhibition,  and  account  of  the  routes  to  the 
city.  The  information,  which  is  presented  in 
a concise  form,  will  be  valuable  to  all  who 
contemplate  a visit  to  Chicago.  Copies  of 
the  handbook  can  be  obtained  on  application 
to  the  Secretary. 

XXf. — H.R.H.  The  Duke  of  Clarence 
and  Avondale,  K.G. 

The  late  Duke  of  Clarence  was  elected  a 
Vice-President  of  the  Society  of  Arts  in  1885, 
on  the  nomination  of  H.R.H.  the  Prince  of 
Wales,  President  of  the  Society.  The  Council, 
feeling  that  a special  loss  had  been  suffered 
by  the  Society  in  consequence  of  his  sudden 
death,  felt  it  their  duty  to  express  to  the 
President  of  the  Society  their  sense  of  this 
feeling,  and  accordingly  a memorial  was 
addressed  to  His  Royal  Highness  on  the  18th 
January’  by  the  Council.* 

XXII.-— New  Council. 

The  following  are  the  Vice-Presidents  who 
retire  from  the  Council  at  the  end  of  the 
Session  : — The  Attorney-General,  M.P.,  Sir 
Francis  Dillon  Bell,  C.B.,  K.C.M.G.,  Sir 
Philip  Cunliffe- Owen,  K.C.B.,  K.C.M.G., 
C.I.E.,  James  Staats  Forbes,  Thomas  Hawks- 
ley,  F.R.S.  To  fill  their  places  the  Council 

* See  Journal,  Jan.  22,  1892, 
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propose  the  following  : — Sir  Frederick  Leigh- 
ton, Bart.,  President  of  the  Royal  Academy, 
who  has  served  before  as  a Vice-President 
of  the  Society,  and  who  has  for  some  time 
back  taken  an  active  part  in  the  work  of  the 
Chicago  Exhibition,  in  his  capacity  as  Presi- 
dent of  the  Fine  Art  Committee  ; Sir  Villiers 
Lister,  K.C.M.G  , who  retired  by  seniority  a 
year  ago,  having  served  for  a considerable 
period  on  the  Council  ; Sir  Albert  Kaye 
Rollit,  M.P.,  LL.D.,  Chairman  of  the 
London  Chamber  of  Commerce ; Mr.  Michaej 
Carteighe,  President  of  the  Pharmaceutical 
Society,  Mr.  C.  M.  Kennedy,  C.B.,  and  Mr.  J# 
Biddulph  Martin,  who  have  occupied  seats  on 
the  Council  for  some  years  past.  Sir  James 
Douglass  and  Mr.  George  Matthey  retire  from 
the  Council  by  seniority. 

To  fill  the  five  vacancies  among  the  ordi- 
nary members  of  the  Council,  the  following 
names  are  proposed  : — Sir  Edward  Braddon, 
K.C.M.G.,  the  Agent-General  for  Tasmania; 
Mr.  Alfred  Carpmael,  who  after  serving  since 
1882,  on  the  Council,  retired  by  seniority  last 
year ; Sir  George  Hayter  Chubb,  whose  ex- 
periences in  exhibition  work  the  Council  think 
cannot  fail  to  be  of  service  to  them  ; Mr. 
Walter  Harris,  who  was  sheriff  of  London  in 
1890  ; and  Professor  Le  Neve  Foster,  the  son 
of  Mr.  P.  Le  Neve  Foster,  for  many  years  the 
well-known  and  much  respected  Secretaiy  of 
the  Society. 

It  will  be  noticed  that  amongst  the  names 
of  the  retiring  members  are  those  of  The 
Attorney-General  and  Sir  PhilipCunliffe-Owen- 
The  Council  felt  it  would  be  a serious  loss 
to  the  Royal  Commission  for  the  Chicago  Ex- 
hibition if  they  wrere  deprived  of  the  services  of 
the  Chairman,  who  had  devoted  so  much  of  his 
time  to  the  work  since  the  Commission  was 
appointed,  and  they  were  of  course  also 
anxious  that  they  should  not  lose  the  benefit 
of  Sir  Philip  Cunliffe-Owen’s  great  experience 
in  connection  with  Exhibitions,  they  therefore 
proposed  to  the  general  body  of  members  at 
the  special  meeting  summoned  for  the  purpose 
on  May  18,  that  a modification  should  be 
made  in  the  bye-laws  which  would  authorise 
them  to  add  during  the  next  two  years  six 
names  to  Council,  either  in  the  capacity  of 
vice-presidents  or  ordinary  members  of  the 
Council,  WFherresolution  proposed  for  the  pur- 
pose was  unanimously  adopted,  and  the 
Council  are  therefore  authorised  to  make  the 
suggested  additions  to  their  number  after  the 
Annual  Election  is  completed.  They  propose 
to  add  the  names  of  the  Attorney-General  and 


Sir  Philip  Cunliffe-Owen,  and  also  of  some 
other  gentlemen  whose  adhesion  they  think 
would  strengthen  the  Council  in  its  capacity 
as  a Royal  Commission  for  the  Chicago  Ex- 
hibition. 

XXIII.— List  of  Members. 

The  total  number  of  life  members,  subscrib- 
ing members,  and  institutions  in  union  which 
subscribe  to  the  Society  from  their  own  funds 
is  3,310.  During  the  year  1891-92,  324 
members  have  been  removed  from  the  list  by 
death  or  resignation.  During  the  same  period 
282  have  been  elected. 

XXIV.— Conversazione. 

The  Council  have,  by  the  permission  of  the 
Lords  of  the  Committee  of  Council  on  Educa- 
tion, again  arranged  for  the  holding  of  the 
Conversazione  at  the  South  Kensington 
Museum.  The  meeting  will  take  place  this 
evening,  and  the  arrangements  to  be  made 
for  the  entertainment  of  the  company  have 
already  been  announced  in  the  Journal . 

XXV. — Obituary. 

The  Society  has  to  deplore  the  loss  by  death 
during  the  past  year  of  several  eminent  and 
active  members.  Two  recipients  of  the  Albert 
Medal  — Sir  George  Airy,  for  many  years 
Astronomer  Royal,  and  Dr.  A.  W.  Hofmann, 
the  distinguished  chemist — have  also  passed 
away  during  the  year  just  ended.  Dr.  Alfred 
Carpenter  and  Dr.  Tidy  both  read  important 
papers  on  sanitary  subjects  before  the  Society, 
and  the  latter  received  in  1889  the  Swiney 
Prize  for  his  work  on  Legal  Medicine.  The 
Earl  of  Lichfield  held  the  office  of  vice- 
president  in  1871,  and  Sir  James  Brunlees 
was  a member  of  Council  in  1876.  Mr. 
Mark  Henry  Blanchard,  who  was  one  of 
the  earliest  revivers  of  the  use  of  terra-cotta, 
had  been,  at  the  time  of  his  death,  a member 
of  the  Society  for  nearly  thirty  years.  Sir 
Francis  Knowles,  Bart.,  F.R.S.,  who  died 
in  March  last  at  the  great  age  of  ninety, 
read  a paper  before  the  Society  in  1873,  on 
a “ Method  of  Refining  or  Converting  Cast 
Iron  or  Steel.”  Mr.  Willoughby  Smith,  the 
eminent  electrician,  was  a member  for  over 
twenty  years,  and  Mr.  Leonard  Wyon,  a 
member  since  1852,  had  for  many  years^truck 
all  the  Society’s  medals.  The  sudden  death 
of  Mr.  P.  W.  Willans  in  the  midst  of  his 
valuable  labours,  and  at  the  early  age  of  forty, 
gives  cause  for  special  regret.  The  Society  has 
also  lost  the  valuable  services  of  Mr.  William 
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great  notice  of  me,  then  an  apprentice,  and,  after  his 
day’s  run  in  London,  frequently  took  me  down  on 
the  coach  to  his  factory  at  Stratford.  I became  very 
much  interested  in  this  subject,  and  took  occasion  to 
see  all  that  there  was  to  be  seen,  and  to  hear  all  that 
there  was  to  be  heard. 

Another  coach  that  did  good  service  was  that  of 
Summers  and  Ogle.  Summers  was  son-in-law  to  the 
engineer,  Hague,  to  whom  I was  apprenticed.  I was 
thus,  as  it  were,  in  a steam-locomotion-on-common- 
roads-atmosphere. 

In  1830,  as  you  all  know,  the  Manchester  and 
Liverpool  Railway,  which  I think  I may  fairly  call 
the  first  real  passenger  railway,  was  put  to  work. 
Nevertheless,  in  1831,  a Parliamentary  Committee  of 
the  House  of  Commons  was  constituted,  which  Com- 
mittee reported  in  1832,  and  I think  it  only  fair  to 
the  enterprise  of  steam  carriages  on  common  roads, 
to  give  the  summary  of  their  report.  It  is  as 
follows : — 

“1.  That  carriages  can  be  propelled  by  steam  on 
common  roads  at  an  average  rate  of  10  miles  per 
hour. 

“2.  That  at  this  rate  they  have  conveyed  upwards 
of  14  passengers. 

“ 3.  That  their  weight,  including  engine,  fuel, 
water,  and  attendants  may  be  under  three  tons. 

“ 4,  That  they  can  ascend  and  descend  hills  of  con- 
siderable inclination  with  facility  and  safety. 

“5.  That  they  are  perfectly  safe  for  passengers. 

“ 6.  That  they  are  not  (or  need  not  be  if  properly 
constructed)  nuisances  to  the  public. 

“7.  That  they  will  become  aspeedier  and  cheaper 
mode  of  conveyance  than  carriages  drawn  by  horses. 

“ 8.  That,  as  they  admit  of  greater  breadth  of  tire 
than  other  carriages,  and  as  the  roads  are  not  acted 
on  so  injuriously  as  by  the  feet  of  horses  in  common 
draught,  such  carriages  will  cause  less  wear  of  roads 
than  coaches  drawn  by  horses. 

“ 9.  That  rates  of  toll  have  been  imposed  on  steam 
carriages  which  would  prohibit  their  being  used  on 
several  lines  of  road,  were  such  charges  permitted  to 
remain  unaltered.” 

But  not  only  did  the  opponents  of  steam  carriages 
on  common  roads  oppose  them  by  obtaining  heavy 
tolls  to  be  laid  on,  but  they  used  actual  physical 
obstruction,  as  appears  by  the  following  : — 

In  a letter  of  the  3rd  February,  1832,  from  Sir 
Charles  Dance  to  Mr.  Gurney,  it  is  stated  that  on 
the  22nd  June,  1831,  “ It  was  reported  to  me  by  my 
engineer”  (Mr.  Stone),  “that  large  heaps  of  stones 
were  laid  across  the  road  about  four  miles  from 
Gloucester,  18  inches  deep  ! ! ! which  the  engine  had 
passed  over  twice  (in  going  to  and  returning  from 
Cheltenham),  with  considerable  difficulty,  and  that  it 
was  so  unusual  a mode  of  repairing  a road  (which 
was  in  excellent  order  and  required  no  repairs),  that 
it  must  be  a serious  obstruction  to  all  descriptions  of 
carriages.” 

Mr.  Stone’s  letter  of  the  22nd  June,  1831,  accom- 
panies Sir  Charles  Dance’s  letter.  It  is  as  follows  : — 


“Yesterday  morning  we  found  the  road  filled  upj 
with  loose  stones  for  a considerable  way  near  the 
4-mile  stone.  The  carriage  with  difficulty  went 
through  them,  and  also  returned  through  them 
again,  without  any  mischief,  but  the  third  time  the' 
strain  broke  the  axle  between  the  throws.  The  horse 
coaches  have  been  stopped  in  the  stones.  The  clerk 
at  the  Branch  Bank  of  England  says  that  he  camei 
across  by  the  mail  this  morning,  and  that  it  was  alscl 
stopped.  Mr.  Todd,  of  Cheltenham,  says  he  was 
obliged  to  get  down  from  the  coach  he  came  to  town 
by,  and  that  the  horses  could  not  get  it  through, 

‘ The  Champion,’  from  London,  a fine  4-horse| 
coach,  was  brought  up,  and,  in  whipping  to  get 
through,  broke  the  harness  to  pieces.  Waggons  are 
obliged  to  get  extra  horses,  in  fact,  the  proceedings1 
are  most  unaccountable.  It  is  some  relief,  however, 
to  know  that  the  steamer  has  gone  through,  where j 
the  horses  have  been  brought  up,  and  I hope  soon  to' 
get  the  axle  mended.” 

But  I do  not  think  that  either  excessive  tolls  or' 
road  obstructions  were  the  real  cause  of  the  cessation, 
of  the  steam  carriage  enterprise  upon  common  roads. 
Year  by  year  railways  were  increasing,  and  the 
public  lost  interest  in  the  common  road  steam  car- 
riage, which  was  merely  to  develop  a speed  of  some; 
15  miles  an  hour,  which  required  a large  expenditure  1 
of  power  for  the  weight  moved  ; and  they  turned, 
and  wisely  turned,  towards  the  iron  way. 

Among  the  six  or  seven  names  with  which  I am 
most  familiar  it  is  difficult  to  assign  any  definite  order 
of  sequence  of  invention,  inasmuch  as,  in  some  cases, ] 
the  same  inventor  took  out  patents  at  varying  dates. 
Hancock  had  a patent  in  1827;  so  had  Gurney; 
Summers  and  Ogle  in  1830;  Church,  in  1832; 
Macerone,  1833  ; Dance,  1833;  and  Hancock  another! 
patent  as  late  as  1839. 

Hancock,  and  most  of  those  who  worked  on  the! 
subject,  dealt  very  wisely  in  one  most  important 
respect  with  their  carriages  to  be  used  on  the  common 
roads;  that  is  to  say,  the  vehicles  themselves  were] 
very  commonly  like  a large  stage  coach,  or  (as  I 
shall  have  to  say  with  respect  to  Hancock)  were  of 
the  omnibus  form,  or  deviated  from  this  by  the 
adoption  of  the  char-a-banc  construction. 

With  the  exception  of  the  driving  wheels,  there, 
was  no  moving  part  of  the  machinery  visible.  There! 
was  no  noise  from  the  exhaust  (in  the  best  of  them), 
nor  any  visible  indication  of  fire  or  steam  ; that  is  to] 
say,  neither  smoke,  nor  a white  cloud.  Their  appear- 
ance, therefore,  was  not  such  as  to  be,  of  necessity, 
alarming  to  horses.  No  doubt  it  was  true  that,; 
during,  say,  the  first  week  of  the  running  of  a steamer 
upon  a regular  journey,  such  as  the  Bank  to  Padding- 
ton, horses  would  pay  some  attention  to  it,  but  at  the 
end  of  a week  the  horses  habitually  using  the  road 
were  absolutely  indifferent,  and,  in  fact,  horses  gene- 
rally were  very  little  disquieted. 

But  for  years  after  Hancock,  steam  locomotion  on 
common  roads  remained  in  abeyance,  and  when  it 
was  taken  up  again  it  was  with  the  totally  different 
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>bject  of  traction  engines,  travelling  ploughing 
ngines,  and  road  rollers.  These  were  carried  out  by 
ome  of  the  best  of  our  mechanical  engineers,  and, 
is  machines,  were  excellent,  but  with  respect  to  the 
lorse  difficulty,  were  about  as  bad  as  they  well  could 
>e.  All  the  moving  machinery  was  visible  ; there 
vas  the  “ barking  ” noise  due  to  the  steam  blast ; 
hey  occasionally  emitted  fire;  and  their  general 
orms  must  have  been  an  abhorrence  to  any  horse 
possessed  of  the  slightest  particle  of  good  taste.  The 
esult,  as  we  know,  has  been  legislation,  confining  the 
lse  of  these  vehicles  to  night,  or  if  worked  in  the 
lay,  to  be  preceded  by  a man  with  a red  flag  and  the 
various  paraphernalia. 

I will  now  give  a few  particulars  of  the  steam 
carriages  to  which  I have  already  alluded,  and  I will 
commence  with  that  of  Hancock. 

In  all  cases,  the  passengers  and  the  engine  and 
boiler  were  carried  on  one  and  the  same  structure, 
except  when,  to  show  the  power  of  the  engine,  an 
ordinary  omnibus  body  was  towed  behind  the  steam 
carriage. 

Whatever  may  have  been  the  nature  of  Hancock’s 
earlier  experiments,  he  settled  down  into  a con- 
struction of  boiler  consisting  of  a number  of  flat 
chambers  placed  side  by  side,  with  spaces  for  the 
ascent  of  the  products  of  combustion  in  between 
the  chambers  containing  the  water. 

The  boiler  was  an  equivalent  for  a water-tube 
boiler,  in  that  (as  in  water-tube  boilers)  the  fire  was 
outside  the  water,  and  not  inside.  This  boiler  com- 
bined lightness,  strength,  and  large  heating  surface. 

Hancock’s  collection  of  chambers  was  placed  a 
short  distance  above  the  fire,  or  in  the  last  patent  was 
placed  not  directly  over  the  fire,  but  at  the  side. 
There  was  an  external  casing,  which  contained  the 
boiler,  the  fire-chamber,  and  the  ash-pan.  This  pan 
was  closed,  and  the  draught  was  excited  by  a fan 
driven  off  the  main  engine.  The  waste  steam  was 
blown  into  the  ashpit,  and  passed  up  through  the 
fire,  with  the  result  that,  except  upon  a very  damp 
morning,  at  first  starting,  there  was  not,  as  I have 
already  said,  any  visibility  of  the  waste  steam,  neither 
was  there  any  sound.  The  safety-valve,  also,  when 
it  blew  off,  delivered  the  escaping  steam  into  a 
silencing  box.  The  engines  were  of  the  inverted 
vertical  type,  working  on  to  a crank  shaft,  carrying  a 
pitched  pulley  for  a chain.  This  pulley  could  be 
uncoupled  from  the  shaft  by  a clutch,  and  then  the 
engines  could  be  worked  to  drive  the  fan  to  get  up 
steam,  or  to  feed  the  boiler. 

I need  hardly  say  this  was  long  before  the  days  of 
injectors,  and  was  also  long  before  any  common  use 
of  donkey  engines. 

On  the  axle  of  the  hind  wheels  was  a correspond- 
ing pitched  pulley,  either  of  equal  diameter  with  that 
on  the  crank-shaft,  or,  I am  inclined  to  think,  of 
somewhat  greater  diameter.  The  wheels  were  of 
wood,  having  very  strong  spokes,  enclosed  in  a cast- 
iron  rave,  with  covering  plate.  They  were  loose  upon 
the  cr.ds  of  their  shaft,  and  had,  on  the  outsides  of 


the  nave,  two  driving  projectors.  On  the  ends  of  the 
shaft  were  two  drivers,  which  could  be  draw  n out  of 
gear  with  the  wheels  by  screws.  In  ordinary  running, 
both  drivers  were  in  gear,  but  it  will  be  seen  there 
was  left  a very  large  amount,  probably  100  degrees 
or  more,  of  that  which  may  be  called  “ back-lash.” 
Supposing  that,  in  steering  through  the  streets,  it 
became  necessary  to  make  a slight  curve.  The  result 
was  that  the  wheel  on  the  inner  side  of  the  curve  did 
the  driving,  while  the  wheel  on  the  outer  side  over- 
ran the  driver.  It  was  thus  possible  to  follow  a 
sinuous  track  with  great  ease,  so  long  as  the  curves 
were  inconsiderable  in  length.  When  it  became 
necessary  to  make  a very  sharp  curve,  as,  for  ex- 
ample, to  turn  the  coach  completely  round  in  a very 
small  yard,  in  Wenlock- place,  City-road,  provided 
with  only  a single  entrance,  the  clutch  of  the  inner 
wheel  of  the  intended  circle  was  drawn  completely 
out  of  gear,  leaving  the  turning  to  be  done  by  the 
outer  wheel.  In  this  way,  the  coach  was  got  round 
practically  in  its  own  length,  the  fore-carriage  being 
competent  to  “ lock  ” to  such  an  extent  as  to  put  the 
centre  of  the  circle  but  a small  distance  away  from 
the  inner  wheel. 

This  elaborate  preparation  to  accommodate  the 
driving  wheels  to  the  conditions  needed  when 
making  a curved  track,  would,  in  these  days,  be,  of 
course,  wholly  unnecessary,  on  account  of  the  em- 
ployment of  the  “ Jack-in-the-box  ” arrangement, 
to  attain  the  desired  end,  and  to  do  so  in  a much 
batter  way.  “Jack-in-the-box”  has  long  been 
employed  in  traction  engines,  and,  indeed,  in  the 
exhibition  of  1862,  a passenger  carriage,  built  by 
Messrs.  Garrett  and  Mai'shall,  of  Leeds,  for  Mr. 
George  Salt,  of  Saltaire,  was  fitted  with  this  appa- 
ratus. 

In  the  latest  of  Hancock’s  coaches,  “ the  Auto- 
maton,” provision  was  made  for  partially  condensing 
the  exhaust  steam  by  passing  it  through  condensers 
of  somewhat  the  same  construction  as  that  of  the 
boilers,  and  placed  in  the  water  tanks  which  were 
under  the  floor  of  the  char-a-banc.  I am  under  the 
impression,  however,  that  these  were  never  a success- 
In  fact,  Hancock  thought  of  every  detail  tending 
to  the  efficient  working  of  his  coaches.  For  example, 
he  met  a considerable  difficulty  that  arose  from  the 
clinkering  of  the  fire-bars  by  two  methods. 

The  first  was  to  put  the  bars  into  a sliding  frame 
so  arranged  that  while  the  clean  bars  were  at  work 
supporting  the  fire,  the  dirty  bars  were  altogether 
outside  the  fire- casing,  so  that  they  could  be  cooled 
down,  and  then  the  clinker  could  be  readily  removed. 
When  this  had  been  accomplished,  the  outside  set  of 
bars  were  fit  to  be  slidden  under  the  fire,  while  the 
bars  which  had  been  in  use  were,  in  their  turn, 
brought  to  the  outside. 

An  alternative  plan  was  to  make  the  fire-bars 
circular,  lying  in  supports  and  having  projecting  ends, 
made  to  take  a winch  handle.  In  this  way  the  bars 
could  be  turned  in  succession,  breaking  them  away 
from  the  clinker,  which  was  then  readily  rt movable. 
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Another,  and  a great  precaution  to  prevent 
“ priming,”  since  then,  no  doubt,  very  largely  used, 
was,  I believe,  Hancock’s  idea,  namely,  the  taking 
away  the  steam  from  the  boiler  through  a very  re- 
stricted orifice.  My  recollection  is,  but  I do  not 
speak  with  perfect  certainty,  that  the  pair  of  10-inch 
cylinders  (or  they  might  have  been  12 -inch)  in  the 
“Automaton”  were  supplied  by  an  inch  and  a- 
quarter  steam  pipe.  This  pipe  had  a coil  bend  in  its 
passage  from  the  boiler  to  the  engine  to  admit  of  any 
variation,  owing  to  the  straining  of  the  framing  be- 
tween the  boiler  and  the  engines,  and  thus  to  obviate 
the  chance  of  fracture  of  the  pipe. 

In  these  days,  as  I have  said,  injectors  were  not, 
and  considerable  difficulty  had  from  time  to  time  been 
experienced  by  the  sticking  up  of  the  valves  of  the 
feed  pumps.  To  guard  against  this,  Hancock  used 
two  suction  valves  in  succession,  and  two  delivery 
valves  in  succession. 

The  steering  was  done  by  means  of  an  ordinary 
fore -carriage  fixed  upon  a central  vertical  pin,  carry- 
ing a pitched  chain  wheel  geared  up  to  a wheel  of  the 
same  kind,  keyed  on  to  a vertical  steering  spindle,  on 
which  was  a hand  wheel.  It  was  found  in  the  outset, 
especially  when  going  over  pavement,  that  the  blows 
inflicted  by  the  pavement  on  the  fore-wheels  were 
communicated  to  the  arms  of  the  steersman  with  a 
very  distressing  effect.  This  was  entirely  got  over  by 
the  simple  expedient  of  a foot-brake. 

These  coaches  worked  for  a period  extending  over 
12  years.  They,  or  some  of  them,  made  long  journeys 
with  great  success  ,*  but  their  most  interesting  use,  as 
showing  the  ability  of  steam-driven  coaches  to  cope 
with  the  needs  of  the  traffic  of  a great  city,  of  many 
road  materials,  and  of  gradients  exceeding  that  of 
any  hill  on  the  road  from  London  to  Holyhead,  was 
their  lengthened  employment  for  ordinary  omnibus 
traffic  between  the  Bank  and  Paddington,  and,  morn- 
ing and  evening,  between  the  Bank  and  Stratford. 

The  journeys  were  made  regularly  from  Paddington 
to  the  Bank,  backwards  and  forwards,  involving,  on 
the  homeward  journey,  the  ascent  of  Pentonville-hill. 
Not  only  did  his  various  carriages  surmount  this 
ascent,  without  difficulty,  but,  on  more  than  one 
occasion  did  they  accomplish  it  even  when  towing  an 
ordinary  omnibus  full  of  passengers  behind  them. 

The  New-road  and  Pentonville-road  were  “ mac- 
adam"; ” the  City  streets  were  then  of  granite 
pitching,  and  the  Stratford-road  was  of  gravel. 
Over  the  whole  of  these  different  formations  the 
coaches  worked  perfectly.  The  weights  of  these 
coaches  varied  in  working  order  from  3J  tons  to 
4!  tons. 

I am  aware  that  I have  spent  much  time  over 
Hancock,  more  than  I can  afford  to  any  other  of  the 
steam  coaches,  but  I think  Hancock  is  entitled  to 
this  extent  of  notice,  because  he  persevered  more 
than  any  other  person  who  devoted  himself  to  the 
subject,  because  I believe  he  understood  its  practical 
working  better,  and  because  he  attained  a far  greater 
measure  of  success. 


The  next  carriage  with  which  I will  deal  is  that  c 
Goldsworth  Gurney.  His  was  essentially  a watei 
tube  boiler,  and  consisted  of  two  main  tubes  (ca<| 
iron,  I believe  they  were)  placed  horizontally  paralle  I 
the  one  above  the  other.  From  the  lower  of  thes1 
main  tubes  there  issued  a series  of  wrought  iro 
tubes,  slanting  upwards  for  some  distance,  and  the  1 
bending,  continuing  on,  over  and  to  the  top  marl 
tube. 

The  carriage  (or,  rather,  these  carriages)  mad) 
various  experimental  runs,  with  more  or  less  success! 
notably  one  from  London  to  Bath,  and  worked  for  . 
considerable  time  between  Cheltenham  and  Gloucestei  1 
but  was  eventually  abandoned.  I never  saw  it  running 
nor  did  I ever  see  it  together  as  a whole  ; my  persona 
knowledge  was  confined  to  the  boiler,  and  was  of  th. 
character  of  that  of  the  converted  cannibal,  who1 
being  asked  what  he  thought  of  the  late  bishop,  said 
he  knew  he  was  a very  nice  man,  for  he  had  eaten  ; 
bit  of  him.  The  very  first  day  of  my  apprenticeship 
was  occupied  in  holding  the  chisel-rod  for  a labourer! 
who  was  cutting  up  the  boiler  into  scrap. 

The  next  carriage  I will  mention  was  that  of  Sii 
Charles  Dance.  This  was  a steam  traction  engine 
and  had  no  seats  for  passengers,  but  towed  an  omni 
bus  behind  it.  The  engine  was  built  by  Messrs] 
Maudslay  and  Field. 

This  boiler  was  a strictly  water-tube  boiler,  and,  ir 
cross  section,  somewhat  like  a capital  letter  X. 
Smaller  tubes  started  from  horizontal  tubes,  at  an 
angle  of  45  degrees  or  thereabouts,  interspaced  so  as 
to  pass  each  other  at  the  centre  of  the  X,  and  going 
upwards  until  they  reached  the  special  arrangements! 
by  which  the  steam  was  separated  from  the  water.' 
The  pipes  continued  upwards,  and  were  united  by 
cross  tubes  from  which  the  steam  was  taken. 

This  carriage  worked  extremely  well,  and  went  at  a 
very  considerable  pace ; for  instance,  I remember! 
travelling  by  it,  from  London  to  Reading — a distance1 
of  about  45  miles — which,  on  the  down  journey,  was! 
performed,  from  Hyde-parlc-corner,  in  3^  hours,  tow-i 
ing  a full  omnibus  behind  it.  I remember  we  put  up 
in  the  inn-yard  of  a coaching-house— the  name  of1 
which  I have  forgotten — but  we  had  to  select  this 
yard  because  it  had  gates  at  each  end,  and,  therefore,' 
we  could  get  out  without  having  to  turn  round  in  the 
yard. 

I presume  Messrs.  Maudslay  simply  followed  dircc- ; 
tions ; but  however  this  may  be,  the  driving  wheels 1 
of  the  traction  engine  were  both  of  them  keyed  on 
the  shaft  hard  and  fast,  as  though  they  had  been 
the  paddle-wheels  of  a steamer,  with  the  result  that 
it  was  impossible  to  make  a curve  of  a small  radius,  I 
and  I remember  the  right  angle  turn  from  the  street 
into  the  inn  yard  was  only  made  by  a succession  of 
backings  and  fillings,  and  my  impression  is  that,  even 
with  these,  we  did  not  accomplish  the  right  angle  ' 
bend  without  sacrificing  one  of  the  gate-posts. 

We  left  Reading,  I think,  about  three  o’clock  in 
the  afternoon ; but  the  return  journey  was  not  done 
nearly  so  quickly. 
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The  stoker,  although  he  had  dined,  was  fatigued, 
land  he  allowed  the  fire-bars  to  become  clinkered. 
[Most  of  the  passengers,  I being  of  the  number,  tired 
of  sitting  inside  an  omnibus  (remember  there  were  no 
j garden  seats  in  those  days,  nor  even  “knife-boards”) 
j came  outside,  and  sat  along  the  edge  of  the  roof  all 
1 round,  like  undertakers’  men  on  a hearse.  How  we 
; held  on  I don’t  remember,  but  we  arrived  at  Hyde- 
paik-comer  in  the  height  of  the  season,  covered  with 
I soot  and  blacks  that  we  had  received  from  the  funnel. 
I doubt  whether  this  traction  engine  (for  such  it  was) 
worked  more  than  experimentally  for  one  or  two 
1 seasons. 

Summers  and  Ogle’s  boiler  was  strictly  a water- 
. tube  boiler.  The  tubes  are  vertical,  and  have  each 
an  internal  tube,  giving  therefore  an  annular  water 
I space.  The  external  vertical  tubes  are  connected  at 
j their  top  and  bottom  in  transverse  tubes  which,  I 
believe,  were  of  a section,  the  lower  ones  to 
1 make  the  water  connection,  the  upper  ones  to  make 
the  steam  connection,  while  the  internal  tubes  served 
as  stays  to  join  the  vertical  and  horizontal  tubes 
j together. 

This  boiler  was  made  of  charcoal  iron,  was  proved 
to  364  lbs.  on  the  square  inch,  and  ran  at  240.  The 
boiler  weighed  8^  cwt.,  and  had  245  feet  of  heating 
surface,  including  the  portion  which  was  occupied  by 
the  steam.  The  iron  was  T^th  of  an  inch  thick. 

This  coach  worked  very  successfully  in  a variety  of 
long  and  short  journeys,  but,  like  all  the  rest,  was 
I eventually  abandoned. 

Macerone  and  Squire’s  boiler  was,  practically, 
Summers  and  Ogle’s  boiler;  that  is  to  say,  vertical 
water-tubes,  but  with  the  internal  tubes  omitted,  and 
with  the  side  tubes  longer  than  the  tubes  in  the 
I middle,  so  as  to  form  a partial  external  wall  to  the 
fire-place. 

Colonel  Macerone  was  a powerful  man  with  his 
pen,  and  those  who  are  interested  in  the  subject  of 
steam  locomotion,  and  are  willing  to  take  it  from 
Colonel  Macerone’s  point  of  view,  are  referred  to  a 
pamphlet,  published  by  Effingham  Wilson,  Royal 
Exchange,  and  George  Herbert,  Cheapside,  in  1835. 

There  is  another  pamphlet  by  Macerone,  I believe, 
in  the  following  year,  called  “ Macerone,  versus  The 
Mechanics’  Magazine,”  which  may  interest  students 
of  the  subject. 

This  carriage  ran  very  successfully,  but  I am 
obliged  to  close  the  account  of  it,  as  usual,  by  saying 
that  it  was  eventually  abandoned. 

In  the  boiler  of  Church’s  coach  the  fire  was  made 
in  a water-jacketed  portion  of  the  boiler,  which  at 
its  higher  end  carried  a vertical  cylinder  having  a 
bottom  tube  plate  through  which  rose  a number  of 
vertical  tubes,  which,  at  their  top  ends,  as  I remem- 
ber was  said  at  the  time,  turned  over  and  outwards 
like  the  supports  of  the  ribs  of  an  umbrella,  and  thus 
were  enabled  to  pierce  the  sides  of  the  vertical  boiler, 
and  to  obtain  access  for  the  products  of  combustion 
which  had  passed  through  them  to  a circular  flue 
space  surrounding  the  vertical  part  of  the  boiler. 


My  recollection  is  that  this  boiler,  or  modification 
of  it,  was  put  into  a coach  (or  coaches)  which 
actually  ran,  but  I cannot  find  any  particulars  of 
the  journeys. 

There  is  a drawing  of  Griffith’s  carriage,  which 
was  constructed  by  Messrs.  Bramah  (for  Mr. 
Griffith),  on  p.  241  of  the  1st  volume  of  Limberd’s 
“Mirror,”  15th  February,  1823. 

The  carriage  is  stated  to  weigh  3^  tons,  and  was 
destined  to  carry  3 tons  of  merchandise,  but  I have 
no  account  of  its  running. 

The  boiler  consisted  of  two  flat  vertical  water 
chambers,  placed  one  on  each  side  of  the  fire,  and 
connected  together  by  horizontal  water  tubes — 2 feet 
long  and  1^  inches  in  diameter — of  which  there  were 
1 14.  The  boiler  never  could  be  kept  tight,  and  the 
whole  thing  was  a failure. 

Scott  Russell’s  is  the  last  steam  coach  of  which  I 
intend  to  give  any  description. 

As  many  as  seven  or  eight  were  built,  to  run  be- 
tween Glasgow  and  Paisley.  These  coaches  had 
been  running  some  time  when,  on  the  29th  July, 
1834,  one  of  them  exploded,  as  it  was  starting  from 
the  “ Half-way  House.”  Three  persons  were  killed 
practically  on  the  spot,  and,  I believe,  two  or  three 
of  the  wounded  died  afterwards. 

Mr.  Scott  Russell  did  not  take  out  any  patent  for 
his  boiler  except  in  this  sense,  that  he  patented  a 
cubical  vessel,  made  of  extremely  thin  flat  sides,  but 
strengthened  by  innumerable  tie-rods,  going  from 
side  to  side.  I believe  he  suggested  one  for  each 
square  inch.  He  shows  no  other  drawing  than  this 
typical  vessel,  but  says,  in  effect,  it  would  be  easy  to 
apply  his  principle,  when  flues,  &c.,  are  introduced 
I for  the  purpose  of  employing  the  vessel  as  a boiler. 

I believe  this  construction  was  adopted  in  the 
coaches  before  mentioned. 

After  this  explosion,  two  of  the  coaches  were  sent 
to  London.  I saw  one  of  them  under  way.  I be- 
lieve I rode  by  it. 

According  to  my  recollection  the  steam  pressure 
was  much  reduced,  and  the  speed,  I believe,  hardly 
exceeded  a walking  pace.  It  is  said  that  one  of 
these  boilers  burst  in  Oxford-street,  but  I did  not  see 
it,  nor  did  I know  much  about  it.  No  one  appears 
to  have  been  injured. 

The  terrible  accident  at  Glasgow  had  a very 
damaging  effect  upon  the  progress  of  steam  carriages 
on  common  roads. 

My  last  reminiscence  of  a passenger  steam  carriage 
on  a common  road  is  a comparatively  recent  one  ; I 
refer  to  the  carriage  constructed  by  that  most  able 
mechanician,  the  late  Mr.  Loftus  Perkins.  This  was 
purely  experimental ; it  carried  only  two  or  three 
persons.  The  boiler  was  the  well-known  “ Perkins  ” 
water-tube  boiler ; the  engines  were  compound,  and 
with  the  boiler,  were  carried  on  the  framing  of  the 
single  steering  wheel  (it  was  a three-wheeled  vehicle), 
which  was  also  the  driving  wheel,  so  that  the  crank- 
shaft was  always  normal  to  the  direction  in  which  the 
carriage  was  going. 
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"When  speaking  of  Hancock,  I gave  him  the  credit 


for  being  the  introducer  of  diminishing  “ priming, ’’ 
by  the  use  of  very  small  steam  pipes.  Perkins,  with 
this  high-pressure  steam  of  some  600  lbs.,  carried 
this  principle  to  a still  greater  extent,  and  he  was  in 
the  habit  of  wearing  on  his  watch-chain  a piece  of 
pipe  having  a bore  of  only  ^ inch,  through  which  he 
had  taken  the  steam  for  40  horse-power. 

I am  informed,  by  a letter  from  Mr.  Perkins’  son, 
that  this  engine  is  still  in  use  at  Gypsum  Works,  near 
Battle. 

I do  not  make  any  reference  to  Nairn’s  carriage, 
which  ran  for  a long  while  between  Edinburgh  and 
Leith.  I do  not  refer  to  this,  because,  although  no 
doubt  it  is  one  of  my  reminiscences,  it  is  one  of  so 
recent  a date  that  it  must  be  included  among  your 
reminiscences.  Neither  do  I propose  to  enter  into 
the  description  of  the  competition  among  the  self- 
moving  road  vehicles  in  France  which  is  now  taking 
place,  but  I am  glad  to  see— from  the  illustrations  in 
the  technical  papers— that  the  French  have  appreci- 
ated the  desirability,  indeed,  the  need,  of  construct- 
ing the  vehicles  in  a manner  that  should  not  shock 
the  susceptibility  of  horses  ; and,  as  one  who  is,  and 
always  has  been,  much  interested  in  this  subject  of 
steam  locomotion  on  common  roads,  I am  very  glad 
to  find  that  it  has  been  taken  up  by  our  neighbours, 
who,  having  regard  to  their  great  engineering  ability, 
and  their  consummate  taste,  should,  of  all  people,  be 
likely  to  obtain  a successful  result. 


ACTION  OF  LIGHT  ON  DYES. 

The  following  is  a summary  of  the  report  of  the 
committee  on  the  action  of  light  upon  dyed  colours, 
presented  to  the  Chemical  Section  of  the  British 
Association  : — 

During  the  year  a large  number  of  wool  and  silk 
patterns,  dyed  with  various  natural  and  artificial 
orange  and  yellow  colouring  matters,  had  been  ex- 
amined with  respect  to  their  power  of  resisting  the 
fading  action  of  light.  The  patterns  were  exposed  at 
Adel,  near  Leeds,  in  the  grounds  of  Mr.  James  A. 
Hirst.  Each  dyed  pattern  was  divided  into  six  pieces, 
one  of  which  was  protected  from  the  action  of  light, 
while  the  others  were  exposed  for  different  periods  of 
time.  On  silk,  the  relative  fastness  of  the  various 
colours  was,  for  the  most  part,  the  same  as  on  wool, 
the  differences  being  unimportant.  Orange  and 
yellow  patterns  give  a comparatively  large  number  of 
satisfactorily  permanent  colours.  In  the  more  or  less 
fugitive  class  were  to  be  found  all  the  basic  colours, 
all  the  nitro-phenols,  with  the  exception  of  palatine 
orange,  and  all  the  bright  yellows  derived  from  the 
natural  colouring  matters  by  means  of  aluminium  and 
tin  mordants,  with  the  exception  of  those  obtained 
from  weld.  Comparatively  few  azo  colours  were  met 
with  in  this  group.  By  far  the  largest  number  of 
yellows,  ranging  from  “mcderately  fast”  to  “ veiy 


fast,”  were  to  be  found  among  the  azo  colours! 
Specially  important  were  those  in  which  salicyli, 
acid  was  a constituent  element,  since  not  only  die 
this  impart  to  the  colour  the  power  of  forming  morti 
or  less  stable  lakes  with  chromium  and  aluminium! 
mordants,  but  it  appeared  frequently  to  give  the 
colours  the  quality  of  fastness  to  light,  even  when  nc| 
mordant  was  applied.  The  colours  obtained  with 
aluminium  were  practically  as  fast  as  those  fixed! 
with  chromium,  since  the  first-named  mordant  gave 
much  brighter  and  purer  yellows.  The  tin  mordant, 
so  useful  in  the  production  of  the  most  brilliant! 
orange  and  yellow  colours  obtainable  from  the! 
natural  colouring  matters,  seemed,  however,  to  be: 
of  little  or  no  advantage  in  connection  with  most* 
of  these  azo-mordant  colours,  no  doubt  because  they 
were  susceptible  to  the  reducing  action  of  the  mor- 
dant usually  employed  for  wool,  viz.,  stannous; 
chloride.  Very  interesting  in  point  of  fastness  to! 
light  were  the  azoxy  colours,  and  although,  unfor- 
tunately, apt  to  dye  wool  somewhat  irregularly, 
giving  speckled-looking  colours,  they  were  admirably  j 
adapted  for  silk  and  cotton.  Another  interesting 
little  group  was  that  which  includes  tartrazin,  a 
colour,  not  only  noteworthy  for  its  fastness  to  light, 
but  also  because  of  its  brilliancy  and  puiity.  The 
fastness  of  alizarin  orange  was  worthy  of  special 
mention,  for  it  was  probably  greater  even  than  that 
exhibited  by  most  other  colours  of  the  alizarin  group, 
and  it  showed  the  peculiar  darkening  action  exerted 
by  the  light,  probably  in  consequence  of  the  presence 
of  the  nitro  group.  It  was  remarkable  how  few  really 
fast  yellows  were  derived  from  the  natural  colouring 
matters,  and  these  were  chiefly  the  olive  yellows 
obtained  with  chromium  mordant.  The  only  fast, 
and,  at  the  same  time,  bright,  natural  yellows,  were 
those  derived  from  weld,  and  since  the  dye-stuff  was 
now  of  little  general  importance  to  the  dyer,  its  culti- 
vation had  become  extremely  limited,  and  was  gradu- 
ally being  given  up.  It  was  fortunate,  therefore,  that 
science  had  been  able  to  replace.it  by  efficient  sub- 
stitutes, so  far,  at  least,  as  permanency  towards  light 
was  concerned.  The  experiments  had  already  abund- 
antly proved  that  the  popular  opinion  that  the  coal- 
tar  dye-stuffs  included  only  such  as  yielded  more  or 
less  fugitive  colours,  was  entirely  false;  indeed,  it 
was  perfectly  safe  to  assume  that  coal-tar  was  the 
source  from  which  the  greatest  number  of  colours  fast 
to  light  were  derived  at  the  present  time,  and  this 
seemed  to  be  specially  true  of  the  red  and  yellow 
colours. 


FARM  MANURE  IN  SOUTH  INDIA. 

The  Department  of  Land  Records  and  Agriculture 
of  Madras  have  issued  the  following  information  on 
the  care  and  management  of  farm  manure  in  South 
India,  by  Mr.  C.  Benson,  Deputy  Director : — - 

Unfortunately  the  amount  of  manure  wbi-h  the 
ryot  finds  at  his  disposal  is  usually  but  small.  It  is 
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: also  of  but  poor  quality.  Owing  to  want  of  proper 
care  of  the  supplies  available,  and  to  bad  manage- 
I ment,  the  stores  of  manure  are  generally  small. 
Similar  reasons  explain  the  low  quality  of  the 

manure. 

In  some  places  where  wood  fuel  is  scarce,  and  near 
| large  towns,  a very  large  proportion  of  the  cattle 
dung  is  made  into  cakes,  and  used  for  fuel,  only  a 
; little  ashes  remaining  for  use  as  manure,  and  even 
I these,  in  cases  where  the  cakes  are  sold  into  the 
towns,  being  lost  to  the  ryot.  When  his  cattle  dung 
is  burnt  by  the  ryot  himself,  the  ashes  are  generally 
thrown  into  a heap  into  the  open,  where  they  become 
leached  of  much  of  their  valuable  matters.  That 
1 the  practice  of  burning  cattle  dung  is  a cause  of 
j great  loss  is  known  to  every  one.  By  using  the  dung 
i of  his  cattle  for  fuel,  the  ryot  makes  only  a very 
j petty  saving  in  expenditure,  whilst  he  could,  by 
growing  fences  round  his  fields,  as  is  done  in  parts  of 
Coimbatore  and  Salem,  or  by  setting  apart  a small 
portion  of  his  fields  on  which  to  grow  trees  for  fuel, 

1 easily  provide  himself  with  fuel  sufficient  for  bis 
I wants.  By  such  means  the  very  wasteful  practice  of 
I burning  cattle  dung  may  be  avoided.  Near  large 
I towns  the  price  of  fuel  is  so  high  as  to  render  the 
j growth  of  fuel  trees  generally  a profitable  under- 
taking. 

The  more  general  practice  of  the  ryot  is,  however, 
to  accumulate  the  dung  of  his  cattle  in  a loose  heap 
| in  the  open  air.  The  dung  there  dries  into  hard 
lumps,  and  is  thoroughly  washed  by  any  rain  that 
falls.  It  suffers  loss  in  every  possible  way,  and  the 
ultimate  result  is  a small  heap  of  very  poor,  almost 
valueless  stuff  left,  to  be  carted  to  the  fields. 
With  the  dung  is  to  be  seen  a certain  amount  of  straw 
and  leaves.  Each  material  is  left  to  itself,  the  dung 
to  lose  its  value,  the  stalks  to  become  hard  and  desic- 
cated. Because  in  India  no  litter  is  supplied  to  the 
I cattle,  not  once  in  a thousand  times  is  any  attempt 
made  to  save  the  urine  of  the  cattle  when  they  are 
I kept  in  the  houses  or  sheds  of  their  owners.  Wasteful 
this  process  is,  because  the  solid  manure  is  exposed 
as  described.  Still  more  wasteful  and  injurious  is  it, 

! because  the  manure  is  not  only  not  preserved,  but  is 
allowed  to  sink  into  the  ground,  and  especially  into 
the  hollows  made  by  the  feet  of  the  cattle.  The  soil 
I on  which  the  cattle  stand  is  saturated  below  by  the 
I urine,  and  the  air  of  the  house  or  shed  becomes  foul 
and  contaminated.  Every  one  has  noticed  the  strong 
I and  peculiar  odour  found  in  these  sheds  in  the  morn- 
ing. This  is  due  mainly  to  the  evaporation  of  valuable 
matters  contained  in  the  urine  which  drops  on  the 
floor  and  is  lost. 

The  value  of  the  urine  of  his  cattle  as  manure  is 
not,  it  is  to  be  feared,  appreciated  fully  by  the  ryot, 
even  if  the  value  thereof  is  not  totally  unknown. 
The  urine,  as  a matter  of  fact,  is  richer  in  fertilising 
matters  than  the  solid  excreta  of  cattle,  and  the  loss 
involved  in  letting  the  urine  go  to  waste  is  very  large, 
j This  loss  may  be  avoided  by  the  use  of  litter  to 
absorb  the  urine,  or  even  by  sprinkling  the  floors  of 


the  cattle-sheds  with  dry  earth,  if  litter  be  unpro- 
curable. By  the  latter  process,  much  of  the  urine 
could  be  saved,  the  earth  being  allowed  to  accumulate 
in  the  sheds  till  required  for  use  as  manure,  or  being 
removed  as  it  becomes  saturated,  and  carefully 
preserved  in  a manure  pit  as  is  described 
below.  In  cases  where  cattle  arc  tethered  or  penned 
in  the  fields,  the  urine  soaking  into  the  land  i3  not 
lost. 

If  the  ryot  be  asked  why  he  does  not  use  litter  for 
his  stock,  he  usually  says  that  he  has  not  enough 
fodder  to  feed  them  properly,  still  less  has  he  straw 
for  use  as  litter.  The  appearance  of  so  much  waste 
straw,  See.,  in  the  manure  heaps  is,  however,  often 
evidence  that  this  is  not  the  reason,  for  these  matters, 
as  well  as  coarse  grass,  weeds,  leaves,  and  rubbish  of 
all  sorts,  might  be  used  as  litter,  and  the  quantity  re- 
quired, especially  if  dry  earth  be  also  sprinkled  over 
the  floors,  is  not  large. 

As  has  already  been  said,  the  most  valuable  portion 
of  farm  manure  consists  of  the  urine  of  the  cattle. 
The  manure  comprises  also,  when  properly  made,  the 
whole  of  the  solid  dung  as  well  as  the  litter  used  for 
bedding  the  cattle.  As  it  consists  of  litter  and  the 
voidings  of  animals  fed  on  the  produce  of  the  soil,  it 
forms  in  itself  a complete  fertiliser.  In  the  making 
of  good  manure,  it  is  of  importance  that  all  these 
matters  should  be  thoroughly  and  intimately  mixed, 
and  that  they  should  be  preserved  carefully  after  they 
have  been  collected,  so  that  the  whole  mass  may 
ferment  and  decompose  slowly  and  thoroughly.  The 
value  of  farm  manure  lies  probably  as  much  in  the 
mechanical  effect  it  has  on  the  soil  to  which  it  is 
applied  as  on  the  fertilising  matter  it  contains.  The 
mechanical  effect  depends  greatly,  if  not  chiefly,  on 
the  state  of  decomposition  in  which  the  manure  is 
when  applied  to  the  land. 

An  excellent  method  of  managing  farm  manure, 
suited  to  the  conditions  of  the  ryot,  is  described 
below.  In  this  method  the  dung  and  urine  are  not 
removed  from  the  shed  except  at  intervals  of  seven 
months,  when  the  manure  is  required.  The  litter  used 
absorbs  the  urine. 

The  floor  of  the  cattle-shed  should  be  made  two  or 
three  feet  lower  than  the  surrounding  ground,  and  the 
sides  and  the  bottom  of  the  pit  plastered  with  clay. 
On  the  floor  a layer  of  ashes  should  then  be  spread 
once  for  all,  and  every  day  a layer  of  vegetable 
rubbish  should  be  spread  over  the  surface  as  litter, 
that  is,  for  bedding.  For  this  purpose,  leaves,  coarse 
grass,  and  other  vegetable  rubbish,  may  be  collected 
and  stored  during  those  parts  of  the  year  when  they 
can  be  easily  procured,  and  when  the  ryot  and  his 
cattle  have  plenty  of  leisure.  Waste  fodder  and 
various  refuse  portions  of  crops,  such  as  ear-heads 
from  which  corn  has  been  thrashed,  &c.,  may  be  used 
as  bedding.  The  shed  may  be  ten  feet  long  and  six 
broad  for  a pair  of  cattle.  It  is  best  that  the  cattle 
should  be  left  loose  in  the  shed,  so  that  they  may 
tread  on  every  part  of  the  manure  and  press  it  down. 
If  the  manure  is  not  pressed,  it  will  rot  too  fast,  and 
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become  much  heated  and  give  off  bad  smells,  and  the 
health  of  the  cattle  will  be  injured.  Every  morning 
the  dung  dropped  by  the  cattle  in  the  previous  night 
should  be  evenly  distributed,  and  a thin  layer  of  litter 
spread  over  it.  In  this  manner  the  manure  may  be 
collected  until  the  pit  is  filled,  which  may  take  about 
three  months. 

Too  much  bedding  should  not  be  supplied,  other- 
wise the  manure  will  be  too  dry  and  not  decompose 
with  sufficient  slowness,  and  thus  lose  in  value.  The 
manure  in  the  pit  should  always  be  thoroughly  moist 
throughout  its  bulk.  If  the  manure  has  an  ash- 
coloured  appearance  anywhere  when  it  is  being  re- 
moved, that  is  a sign  that  it  is  not  decayed  properly, 
this  appearance  being  due  to  the  great  heat  caused 
by  the  manure  being  too  dry.  If  the  straw,  &c., 
supplied  as  bedding  be  long  and  hard,  the  manure 
will  not  rot  properly ; such  litter  should  be  cut  up 
into  short  pieces.  Unless  the  manure  is  well  rotted, 
it  will  not  act  quickly.  It  will  also  make  the  soil  too 
open,  so  that  the  crops  thereon  may  suffer  much  from 
drought.  The  manure,  if  properly  managed,  will  be 
of  a black  colour  and  of  mellow  substance,  thoroughly 
rotted  throughout,  so  that  it  may  almost  be  cut  with 
a knife.  In  removing  manure  from  the  pit  the  un- 
rotted portion  near  the  surface  should  be  placed  on 
one  side,  and  after  the  well-rotted  portion  has  been 
been  taken  out,  should  be  put  back  again  at  the 
bottom  of  the  pit,  and  manure  may  be  collected  again 
as  before.  By  this  method  of  managing  manure, 
about  five  to  seven  tons  of  good  manure  may  be 
obtained  yearly  for  each  head  of  cattle  kept,  whereas 
if  the  dung  be  thrown  out  in  loose  heaps  in  the  open 
air,  only  about  half  a ton  of  very  inferior  manure 
will  be  obtained  in  the  year. 

The  only  objections  raised  to  the  system  are  (1)  that 
it  is  supposed  to  cause  unhealthiness  amongst  the 
cattle  housed,  (2)  that  it  requires  a large  amount  of 
litter  to  be  supplied.  In  reference  to  the  last,  it  may 
be  noted  that  in  some  parts  of  South  Canara  the 
ryots  take  great  pains  to  collect  leaves  and  grass,  and 
supply  bedding  to  their  cattle ; but  they  remove  the 
manure  at  intervals  of  a few  days,  and  throw  it  out 
in  a hollow  place  where  it  can  be  compressed  by  the 
carts  travelling  to  and  fro  over  it.  In  reference  to 
the  first  objection,  experience  has  shown  that  it  is 
groundless. 

If,  for  any  reason,  it  is  inconvenient  to  a ryot  to 
collect  manure  in  the  above-mentioned  manner,  the 
following  method  may  be  adopted.  The  floor  of  the 
cattle-shed  should  be  made  smooth  and  compact, 
with  a gentle  slope  towards  the  back,  where  a small 
channel  should  be  placed  so  that  all  the  urine  falling 
on  the  floor  may  be  carried  by  the  channel  to  a pot 
placed  outside  the  shed  at  one  end.  The  dung  can 
be  removed  every  day  and  thrown  into  a pit,  the  sides 
and  bottom  of  which  should  be  plastered  with  clay, 
and  over  which  a low  thatched  roof  has  been  erected. 
Whatever  vegetable  refuse  is  available  on  the  farm 
may  be  thrown  into  the  pit,  and  the  urine  collected 
poured  over  the  heap  daily.  The  whole  mass  of 


dung,  urine,  and  vegetable  rubbish  should  be  kept 
uniformly  mixed,  and  well  trodden  and  pressed 
down,  so  as  to  make  the  mass  decay  uniformly  and 
slowly. 

If  the  manure  pit  last  described  cannot  be  protected 
by  a simple  shed,  the  heap  should  be  covered  with 
earth.  It  has  in  all  cases  been  found  very  useful  to 
cover  manure  heaps  with  earth,  as  this  prevents  the 
loss  of  valuable  fertilising  matters  into  the  air.  This 
practice  is  fully  adopted  in  some  places,  e.g.t  in 
Tinnevelly,  with  the  best  results.  If  the  upper  por- 
tions of  a manure  heap  become  dry,  the  heap  should 
be  turned  over  so  as  to  mix  the  moister  and  the  drier 
portions  together,  and  if  there  be  any  tendency  for 
the  heap  to  dry  up  generally,  it  may  be  watered 
slightly  with  advantage.  The  covering  of  the  heaps 
with  earth  to  a great  extent  prevents  undue  drying. 
The  great  aim  should  be  to  maintain  the  heap  in  a 
moist  state,  so  that  the  whole  mass  may  decay  slowly 
and  completely,  and  thus  the  fertilising  matters  of 
the  manure  may  be  preserved,  and  rendered  more 
immediately  useful  than  as  they  are  found  naturally. 


FORESTRY. 

At  the  Oxford  meeting  of  the  British  Association, 
Professor  Isaac  Bayley  Balfour,  President  of  the 
Biological  Section,  drew  special  attention  in  his 
address  to  the  condition  of  British  forestry,  and  the 
need  for  a wider  cultivation  of  timber.  He  said  little 
attention  has  been  paid  in  this  country  to  forestry  as 
a branch  of  applied  science,  although  the  beauty  of 
an  English  landscape  lies  in  its  trees  and  pastures, 
and  the  country  is  especially  well  adapted  for  tree 
growing.  Forests  are  useful  to  a country  from  two 
points  of  view — as  a source  of  timber  and  fuel,  and  on 
account  of  their  hygienic  and  climatic  influences. 
Forests  improve  the  drainage  and  exercise  through 
the  process  of  carbon  assimilation  a purifying  effect 
upon  the  air.  They  increase  the  relative  humidity  of 
the  air,  and  they  protect  and  control  the  waterflow 
from  the  soil.  Last  year  we  imported  into  Great 
Britain  more  than^i 8,000,000  worth  of  timber,  much 
of  which  might  have  been  grown  at  home.  And  it  is 
important  that  we  should  turn  our  attention  to  grow- 
ing timber,  for  the  supply  in  the  great  wood-produc- 
ing countries,  such  as  Sweden,  Russia,  and  America, 
is  giving  out,  though  by  the  application  of  scientific 
principles  timber  sufficient  to  meet  a greater  demand 
than  is  now  made  could  be  produced.  In  Great 
Britain  we  have  less  than  4 per  cent,  of  the  total  area 
under  wood,  whereas  in  Sweden  the  amount  is  over 
40  per  cent.  Of  our  forests,  Windsor  is  chiefly 
specimen  trees,  Dean  results  is  an  annual  deficit,  and 
the  New  Forest  is  being  allowed  by  Parliament  to 
go  to  rack  and  ruin.  Forestry  is  handicapped  by  the 
fact  that  the  return  from  woods  is  not  immediate,  but 
scientifically  worked  a forest  area  or  suitable  land,  of 
which  there  is  such  abundance  in  Britain,  should  be 
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capable  of  yielding  an  annual  net  revenue  as  regular 
as  that  obtainable  by  any  other  form  of  soil  culti- 
vation. But  the  home  wood  grower  has  just  cause 
for  complaint  when  he  finds  his  produce  handicapped 
by  preferential  transport  rates  to  foreign  timber,  and 
also  boycotted  by  architects  and  even  by  the  Govern- 
ment. As  the  wood  is  excellent  these  difficulties 
would  probably  disappear  if  a more  regular  and 
certain  supply  could  be  depended  upon.  In  Scot- 
land timber  has  been  grown  at  a profit,  and  the  pro- 
vision of  work  in  the  country  in  saw  mills  and  other 
industrial  works  is  a powerful  aid  in  restraining 
migration  to  the  towns.  To  become  a profitable 
industry  forestry  must  be  practised  as  an  applied 
science,  and  not  as  an  empirical  routine.  The  Go- 
vernment should  treat  its  forests  reasonably  and 
scientifically,  and  make  them  models  of  the  best 
forestry  practice.  Centres  of  instruction  should  also 
be  established,  but  beyond  this  the  State  ownership 
of  forests  does  not  seem  to  be  necessary  in  the  cause 
of  forestry.  The  true  solution  of  the  forestry  question 
in  Britain  is  to  be  found  in  the  diffusion  of  accurate 
knowledge  of  forest  science,  and  it  is  through  educa- 
tion alone  that  we  can  arrive  at  improved  forestry. 
Some  good  books,  chiefly  written  by  foreigners,  are 
being  issued,  and  Cooper’ s-hill  is  now  excellently 
equipped  for  teaching.  The  subject  should  be  taken 
up  by  County  Councils,  but  if  schools  were  founded 
it  would  be  difficult  to  find  teachers.  Botanists  must 
lay  the  foundation  of  forestry,  and  so  mould  the 
studies  of  pupils  that  they  are  put  in  the  right  way? 
and  if  we  only  had  a few  men  so  trained  as  competent 
foresters  by  Continental  schools  scientific  arbori- 
culture would  soon  become  a fact  in  Britain.  The 
botanists  must  be  the  apostles  of  forestry. 


SPRING  SPOKES  FOR  BICYCLES  * 

By  Prof.  J.  D,  Everett,  F.R.S. 

The  author  described  a construction  of  spring- 
spoked  wheels  for  bicycles,  in  which  both  lateral  and 
rotational  yielding  are  so  moderate  in  amount  as  to 
occasion  no  inconvenience.  Each  spoke  consists 
essentially  of  a small  coil  spring,  weighing  half  an 
ounce,  attached  to  a light  spoke  wire,  the  connec- 
tions of  the  ends  of  the  spoke  to  hub  and  rim,  as 
well  as  the  connection  between  spring  and  wire, 
being  of  the  hook-and-eye  kind.  The  attachment  to 
the  rim  is  made,  not  at  the  centre  of  the  rim,  but  at 
its  edges,  semicircular  notches  being  cut,  into  which 
the  spokes  are  hooked,  and  the  spokes  attached  to 
either  edge  of  the  rim  are  attached  to  the  opposite 
flange  of  the  hub,  so  as  to  cross  the  plane  of  the 
wheel.  The  spokes  of  the  driving-wheel  are  not 
exactly  radial,  but  slope  a little  backwards  and 
forwards  alternately,  an  arrangement  which  materially 
diminishes  rotational  yielding,  while  the  crossing 
above  described  diminishes  lateral  yielding. 

* Paper  read  before  Section  G of  the  British  Association 
Meeting  at  Oxford. 


It  has  generally  been  maintained  that,  while  up- 
and-down  elasticity  is  useful  for  relieving  jolts,  lateral 
and  rotational  yielding  are  evils  to  be  avoided.  The 
author  differs  from  this  view,  and  maintains  that  both 
lateral  and  rotational  yielding,  of  the  elastic  kind, 
when  kept  within  proper  limits  of  magnitude,  are 
beneficial,  both  as  regards  comfort  and  speed. 

When  one  of  the  wheels  of  a bicycle  encounters 
an  obstacle  (such  as  rough  roads  abound  with),  the 
collision  produces  an  impulsive  reaction  on  the  wheel, 
as  if  the  obstacle  struck  the  wheel.  Sometimes  the 
direction  of  the  blow  lies  in  the  plane  of  the  wheel, 
but  in  many  cases  the  wheel  is  not  only  checked  and 
lifted,  but  at  the  same  time  driven  to  one  side.  In 
order  to  cushion  the  lateral  component  of  the  blow 
there  must  be  lateral  yielding.  Accordingly,  in 
running  over  patches  of  stones,  which  jerk  the 
ground-point  of  a wheel  from  side  to  side,  the  usual 
jarring  of  the  hands  and  disturbance  of  the  steering 
are  noticeably  absent  in  bicycles  with  spring  spokes. 

As  regards  a blow  delivered  in  the  plane  of  the 
wheel,  the  impulse  may  be  resolved  into  a radial  and 
a tangential  component.  The  radial  component  is 
cushioned  by  the  shortening  of  spokes  in  the  neigh- 
bourhood of  the  point  of  impact,  and  the  lengthening 
of  the  diametrically  opposite  spokes. 

The  tangential  component  is  equivalent  to  an  equal 
and  parallel  impulse  on  the  rim  in  a line  passing 
through  the  centre,  combined  with  a torqae.  The 
torque,  from  the  symmetry  of  its  action  round  the 
axle  of  the  wheel,  produces  no  jar;  but  the  impulse 
in  a line  through  the  centre  tends  to  drive  the  rim 
backwards  and  slightly  downwards,  with  respect  to 
the  axle.  It  is  cushioned  by  the  elastic  shortening 
and  lengthening  of  spokes  which  are  nearly  hori- 
zontal. 

Ths  elastic  yielding  of  a pneumatic  tyre  is  mainly 
in  the  radial  direction,  and  is  practically  nil  in  the 
tangential  direction.  Its  lateral  yielding  is  very  much 
less  than  that  afforded  by  spring  spokes. 

Next,  as  regards  rotational  yielding  of  the  driving- 
wheel,  the  propelling  force  applied  by  the  rider  to 
the  pedals  is  given  out  at  the  ground-point  of  the 
wheel  in  the  shape  of  back-pressure  of  the  wheel 
against  the  ground.  The  more  rigid  and  unyielding 
the  connection  between  these  two  parts  of  the 
mechanism  is,  the  greater  will  be  the  tendency  to 
jarring  of  the  feet  by  inequalities  of  the  ground. 
Even  on  smooth  ground  there  is  a jerk  at  the 
beginning  of  each  stroke,  in  the  case  of  an  unyielding 
wheel,  which  tends  to  fatigue  the  knee.  The  differ- 
ence between  the  energy  given  to  the  springs  and  the 
energy  which  they  return  is  quite  trifling  in  compari- 
son with  the  saving  of  energy  which  results  from  the 
easing-off  of  concussions.  Moreover,  the  energy 
stored  in  the  springs  is  useful  in  carrying  the  wheel 
past  the  dead-points,  a small  pressure  unconsciously 
exerted  on  the  pedals  being  sufficient  to  retain  the 
energy  till  it  is  wanted. 

An  indirect  benefit  from  lateral  yielding  is  the 
diminution  of  side-slip.  Side-slip  will  begin  as  soon 
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as  the  lateral  force  called  out  between  the  wheel  and 
the  road  at  the  ground-point  exceeds  a certain  limiting 
amount.  Lateral  yielding  eases  off  the  suddenness 
of  lateral  impulses,  thus  keeping  down  the  maximum 
amount  of  lateral  force ; and  this  is  precisely  what  is 
required  for  preventing  side-slip. 

In  some  of  the  driving-wheels  which  the  author 
has  constructed  the  hub  is  allowed  to  project  much 
farther  on  the  side  remote  from  the  driving- chain  than 
on  the  side  next  the  chain,  in  order  to  permit  the 
combination  of  a wide  hub  with  a narrow  width 
between  the  pedals.  Weaker  springs  are  used  on 
the  projecting  side  than  on  the  other  side.  This 
unsymmetrical  arrangement  is  not  found  to  interfere 
with  the  ease  of  steering. 


TAXATION  OF  INDUSTRY  AND 
COMMERCE  IN  SPAIN 

The  tax  on  industry  and  commerce  in  Spain  has 
undergone  many  and  various  changes  before  assuming 
its  present  form.  Sir  George  Bonham,  Her  Majesty’s 
Secretary  of  Embassy  at  Madrid,  says  that  when  the 
seignorial  rights  or  ancient  dues  of  the  Crown  proved 
insufficient  to  meet  the  expenditure  of  the  State, 
more  especially  at  the  time  of  the  wars  with  the 
Moors,  the  kings  had  recourse  to  the  Cortes,  which 
granted  what  was  necessary  to  meet  the  require- 
ments of  the  moment.  This  happened  so  frequently 
that  these  sums  gradually  took  the  form  of  a per- 
manent tax,  payable  every  three  years,  under  the 
name  of  Servicio  Ordinario  de  Monedas , and  being 
levied  on  farms,  commerce,  industry,  professions 
and  arts,  may  be  considered  to  be  the  origin  of  the 
tax.  There  were,  of  course,  the  usual  exemptions  in 
favour  of  the  nobility,  clergy,  officers  of  the  Royal 
household,  the  villages  bordering  cn  the  Moorish 
possessions,  the  doctors  of  the  universities,  and 
newly-married  people,  for  two  years.  The  tax  was 
collected  by  the  Procurador  del  Rei,  who  received 
ij  per  cent,  as  his  share.  It  gave  rise  to  many 
complaints  by  reason  of  its  uncertainty  and  injustice, 
and  was  finally  abolished,  in  1795,  by  Charles  IV. 
When  the  provincial  rights  of  Aragon,  Catalonia, 
Valencia,  and  Majorca  were  obolished  by  Philip  V., 
and  the  tributary  system  of  Castile  was  substituted, 
the  tax  was  levied  under  the  generic  name  of 
equivalents.  In  Majorca,  however,  it  was  named 
talla , and,  in  Catalonia,  catastro.  By  a decree  of 
Joseph  Bonaparte,  dated  November,  1810,  everyone 
carrying  on  any  business,  commerce,  arts,  or  pro- 
fession, was  obliged  to  obtain  a license  or  patent. 
A tax  was  attached  to  these  patents,  and  also  a small 
sum  divided  between  the  municipality  and  the  secre- 
tary by  whom  they  were  issued.  The  tariff  by  which 
the  tax  was  fixed  was  divided  into  two  groups,  one 
comprising  the  industries  and  professions  paying  the 
same  amount  in  all  the  cities  of  the  kingdom,  the 
other,  paying  an  amount  varying  according  to  the 


class  of  town  or  its  industry,  to  which  a third  was 
afterwards  added,  comprising  shops  for  the  sale  ol 
meat,  fish,  vegetables,  &c.,  the  sums  payable  being 
assigned  under  three  heads,  according  to  the  import- 
ance of  the  locality.  The  classes  of  towns  were  five* 
in  number — (1)  Madrid;  (2)  provincial  capitals  and 
seaports  inhabited  by  foreigners;  (3)  leading  pro- 
vincial towns;  (4)  places  of  sufficient  importance  to 
have  a mayor  or  judge  ; (5)  the  other  villages  of  the 
kingdom.  The  classes  of  contributors  were  ten  ini 
number,  each  paying  a separate  quota  corresponding 
to  the  description  of  township  to  which  they  be-, 
longed.  In  these  ten  classes  were  included  all  the) 
industries,  professions,  See.  On  the  departure  of  the  5 
French,  their  decrees  became  null,  but  the  principle  n 
was  reintroduced,  and  the  tax,  with  modifications,  | 
remained  more  or  less  in  this  form  until  1847.  By 
Royal  Decree  of  September  3 in  that  year,  direct 
taxation  according  to  the  system  described  was  > 
abolished,  and  the  system  of  agremiacion , or  1 
associations,  nearly  corresponding  to  guilds  in  other  i 
countries,  established.  The  duties  were  levied  on  |j 
the  basis  of  population,  upon  industries  and  pro- 
fessions coming  under  tariff  1 of  the  pievious  system,  I 
and  without  reference  to  population  on  the  classes 
comprised  under  tariffs  2 and  3.  All  those  exercising  1 
the  same  trade  or  profession  were  to  form  a guild  or  j 
association  for  the  payment  of  the  tax.  The  members  ji 
of  the  guild  were  collectively  responsible  for  the  | 
payment  of  the  sum  allotted  to  them,  but  could  dis-  1 
tribute  it  proportionally,  at  their  own  discretion,  H 
amongst  the  various  categories  of  industries  com-  1 
prised  in  their  association  within  certain  fixed  limits,  jj 
Certain  persons  elected  by  members  of  the  guild, 
with  the  approval  of  the  Government,  for  the  pur-  j 
pose,  became  individually  responsible  for  the  payment  li 
of  the  tax  into  the  Treasury,  and  against  them  pro- 
ceedings could  be  taken  in  case  of  default.  Every-  L 
one  exercising  a profession  or  calling  without  having  j 
obtained  a certificate  proving  him  to  be  enrolled 
as  member  of  a guild,  was  liable  to  a fine  of  double  | 
the  amount  due,  which  could  be  executed  by  distress,  I 
unless  within  four  days  a person  could  be  found  be-  I 
longing  to  a guild  to  give  security  for  him.  The  j 
tax,  with  certain  changes  in  the  classification  of  | 
industries,  has  remained  in  force  upon  this  basis  up  I 
to  the  present  day.  Every  Spanish  subject  or  i 
foreigner,  carrying  on  any  trade,  profession,  or  busi-  J 
ness,  is  subject  to  it.  It  consists  (1)  of  a fixed  sum  i 
to  be  paid  to  the  Treasury  according  to  the  tariff ; 

(2)  of  the  additional  duties  authorised  by  law  in  j 
favour  of  provinces  and  municipalities,  the  maximum 
being  16  per  cent.;  (3)  6 per  cent,  on  the  foregoing  j 
sums,  which  is  distributed  as  follows : — 1 per  cent, 
on  the  net  sum  paid  into  the  Treasury,  half  of  which 
gees  to  the  Treasury  for  expenses  of  registration,  1 
and  half  to  the  local  alcaldes  and  secretaries  of 
municipalities  employed  in  the  work.  For  the  collec- 
tion of  the  tax  a proportional  per-centage  is  paid, 
according  to  the  district,  the  remainder  being 
applied  to  satisfy  the  expenditure  necessary  for  de- 
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I veloping  and  covering,  as  far  as  possible,  the  sums 
in  default.  Each  year  a register  is  drawn  up,  in 
duplicate,  of  the  individuals  subject  to  the  tax  in 
each  village,  divided  according  to  tariffs,  classes, 

I numbers,  and  trades,  showing  the  amount  payable 
I by  each.  Any  attempt  to  defraud  the  State  on  the 
| part  of  those  liable  to  the  tax,  or  those  entrusted 
with  its  collection,  is  punishable  by  fine,  which  can 
l be  doubled  in  the  case  of  a second  offence ; on  the 
1 other  hand,  syndics  and  other  officials  are  entitled  to 
’ two-thirds  of  any  fines  they  may  be  instrumental  in 
getting  imposed.  The  history  of  the  tax  on  industry 
and  commerce  has  now  been  traced  through  all  its 
I successive  stages.  The  systems  successively  in  force 
>!  have  all  been  directed  to  the  establishment  of  a just 
| proportion  payable  by  individual  contributors,  but 
no  attempt  has  been  made  to  fix  the  sum  payable  by 
! different  industries.  The  quotas  hitherto  paid  by 
them  bear,  however,  no  relation  to  their  individual 
production. 


SIGNALLING  THROUGH  SPACE. 

Mr.  W.  H.  Preece,  C.B.,  F.R.S.,  read  a paper 
before  Section  G,  at  the  British  Association  Meeting 
at  Oxford,  on  the  subject  which  he  treated  in  his 
paper,  “Electric  Signalling  without  Wires,”  before 
the  Society  of  Arts  on  February  21st  last  (see  ante 
p.  274).  The  general  results  and  conclusions  are 
thus  stated  : — The  earth  acts  simply  as  a conductor, 
and  per  se  it  is  a very  poor  conductor.  On  the  other 
hand,  the  resistance  of  the  “ earth  ” between  the  two 
earth  plates  of  a good  circuit  is  practically  nothing. 
Hence  it  follows  that  the  mass  of  earth  which  forms 
the  return  portion  of  a circuit  must  be  very  great,  for 
we  know  by  Ohm’s  law  that  the  resistance  of  a 
circuit  increases  with  its  specific  resistance  and 
length,  and  diminishes  with  its  sectional  area. 
Now,  if  the  material  forming  the  “earth”  portion 
of  the  circuit  were  like  the  sea,  homogeneous,  the 
current-flow  between  the  earth  plates  would  follow 
innumerable  but  definite  stream  lines,  which,  if  traced 
and  plotted  out,  would  form  a hemispheroid.  Now 
this  hemispheroidal  mass  could  be  replaced  elec- 
trically by  a resultant  conductor  of  a definite  form 
and  dimensions,  and  in  considering  the  inductive 
action  between  two  circuits  having  earth  returns, 
it  is  necessary  to  estimate  the  position  of  this 
imaginary  conductor.  This  was  the  object  of  the 
experiments  at  Frodsham.  If  the  material  of  the 
earth  be  variable  and  dry  the  hemispheroid  must 
become  very  much  deformed  and  the  section  very 
irregular,  the  lines  of  flow  must  spread  out  further, 
but  the  principle  is  the  same,  and  there  must  be  a 
resultant  return.  The  general  result  of  the  experi- 
ments at  Frodsham  indicates  that  the  depth  of  the 
resultant  earth  was  300  ft.,  while  those  at  Conway  are 
comparable  with  a depth  of  350  ft.  In  the  case  of 
Frodsham  the  primary  coil  had  a length  and  vertical 
depth  of  300  ft.,  while  at  Conway  the  length  was 
1,320  ft.  and  the  depth  was  vertically  350  ft.  At  Loch 


Ness  and  between  Arran  and  Kintyre,  where  the 
parallel  lines  varied  from  two  to  four  miles,  the  re- 
sultant depth  was  found  to  be  about  900  ft.  The  depth 
of  this  resultant  must  therefore  increase  with  the 
distance  separating  the  earth  plates,  and  this  renders 
it  possible  to  communicate  by  induction  from  parallel 
wires  over  much  longer  distances  than  would  other- 
wise be  possible.  In  establishing  communication  by 
means  of  induction  there  are  three  dispositions  of 
circuit  available — viz.  (at)  single  parallel  wires  to  earth 
at  each  extremity ; (b)  parallel  coils  of  one  or  more 
turns  ; ( c ) coils  of  one  or  more  turns  placed  hori- 
zontally and  in  the  same  plane.  Mr.  Preece  has  not 
succeeded  in  determining  satisfactorily  the  general 
law  which  regulates  the  distance  to  which  one  can 
speak.  There  are  so  many  disturbing  elements,  geo- 
logical as  well  as  electrical.  The  mechanism  of  the 
mode  of  signalling  across  space  is  not  difficult  to 
follow.  Its  analogue  is  a flash  of  light  seen  at  a 
distance.  Energy  is  expended,  say,  in  a lighthouse. 
The  energy  assumes  the  luminous  form  exciting  the 
ether  to  undulate  with  a frequency  of  many  millions 
per  second,  which,  acting  upon  the  retina  of  the  eye, 
produces  the  sensation  called  light.  The  burning  of 
the  oil-lamp  of  the  lighthouse  is  the  primary  source 
of  energy ; the  rapid  undulations  of  the  ether  propa- 
gated in  straight  lines,  at  a velocity  of  186,000  miles 
per  second,  are  the  radiations,  transmitting  this 
energy  in  a wave  form  to  the  distant  ship  ; the  eye  is 
the  apparatus  which  transforms  the  energy  of  the 
light-waves  into  a form  which  excites  consciousness 
in  the  brain.  In  our  electrical  experiments  the  primary 
energy  is  the  current  form ; the  comparatively  few 
alternations  per  second  excite  waves  in  the  ether  of  a 
few  hundreds  per  second  only.  But  these  oscillations 
of  the  ether  or  electric  waves  are  of  the  same  character 
as  those  of  light ; they  move  with  the  same  velocity, 
and  when  they  fall  on  a sympathetic  secondary  con- 
ductor, they  excite  in  that  conductor  currents  of  elec- 
tricity of  the  same  frequency  ; and  if  a telephone  be 
inserted  in  that  circuit,  and  applied  to  the  ear,  sounds 
and  musical  notes  are  distinctly  heard,  which,  by  pre- 
concerted measures,  such  as  the  use  of  the  Morse  code, 
can  be  utilised  for  the  transmission  of  messages.  Thus 
messages  were  sent  across  the  Bristol  Channel,  be- 
tween Penarth  and  Flat  Holm  Island,  3‘*  miles 
away.  Speech  was  maintained  in  the  Highlands 
across  Loch  Ness,  i|  mile  broad,  and  telegrams  were 
transmitted  from  Kintyre  to  Arran,  across  distances 
of  four  and  five  miles,  and  thus  we  could  readily  com- 
municate between  England  and  France,  or  between 
outlying  islands  and  the  shore,  when  the  conditions 
admit  of  the  erection  of  the  necessary  circuits. 


LITERATURE  AND  THE  PRESS  IN  INDIA. 

In  a recent  report  of  the  India -office,  it  is  stated 
that  an  Act,  passed  in  1867  by  the  Governor-General 
in  Council,  for  the  regulation  of  printing  presses  and 
newspapers,  provided,  amongst  other  things,  that 
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every  book  or  paper  printed  within  British  India 
should  have  printed  legibly  on  it  the  name  of  the 
printer  and  the  place  of  printing,  and  (if  the  book  or 
paper  be  published)  the  name  of  the  publisher  and 
the  place  of  publication.  It  also  provided  for  the 
registration  of  every  book,  pamphlet,  map,  &c., 
printed  or  lithographed  in  British  India.  This  Act 
was,  however,  modified  in  1890.  The  total  number 
of  English  newspapers  published  in  Bengal  during 
1892-93  was  40,  and  the  total  number  of  periodicals 
was  17.  Sixty-four  vernacular  newspapers  were 
published.  The  number  of  publications  received  in 
the  Bengal  Library  was  1,675,  against  2,177  in  the 
preceding  year ; of  these,  289  were  in  English,  423 
were  periodicals,  275  bi-lingual,  and  977  uni-lingual; 
of  the  last  class  528  were  in  Bengali,  202  in  English, 
71  in  Hindu,  60  in  Sanskrit,  45  in  Uriya,  and  14  in 
Urdu.  Of  the  original  works  of  the  year,  205  dealt 
with  languages,  106  treated  of  religion,  92  of  poetry, 
65  of  science,  58  of  history,  44  of  fiction,  and  33  of 
the  drama.  During  the  year,  1,763  publications 
were  registered  under  the  Act,  against  1,550 
in  1891-92.  In  the  North-West  Provinces  and 
Oude,  23  new  papers  were  started  during  the 
year,  and  27  ceased  to  be  published,  leaving 
83  on  the  register.  The  majority  of  the  papers 
are  weekly  publications — 22  are  published  in 
Lucknow,  16  in  Maradabad,  14  in  Agra,  11  in 
Cawnpore,  8 in  Benares,  6 in  Fategarh,  and  5 in 
Allahabad.  Very  many  of  the  papers  are  devoted  to 
religion,  or  the  interests  of  a particular  community . 
others  concern  themselves  with  local  events,  while 
not  a few  persistently  attack  the  conduct  and 
character  of  government  officials.  Of  works  in  the 
English  language  there  were  61  publications,  one 
more  than  in  the  previous  year.  There  were  902 
publications  during  the  year,  as  against  959  in  1891-92. 
The  decline  in  the  number  was  mainly  in  publications 
in  Arabic,  Persian,  and  Polygot.  In  the  Punjab, 
65  newspapers  were  published  in  1892-93  ; 13 
had  a circulation  of  500  copies  or  upwards.  The 
Tribune , the  only  one  published  in  English,  had  a 
circulation  of  1,400  copies.  The  total  number  of 
publications  registered  under  the  Act  of  1867  was 
1,483,  of  which  1,098  were  original  works,  and 
385  republications;  343  were  of  an  educational, 
and  1,138  of  a non-educational  character.  Of  the 
1,483  works,  745  were  in  Urdu,  308  in  Punjabi,  86 
in  English,  79  in  Hindu,  54  in  Persian,  48  in  Arabic, 
and  7 in  Sanskrit.  Forty- seven  publications  were 
registered  in  Burma  during  the  year,  against  176  in 
1891-92;  of  these  11  were  of  an  educational  and 
and  36  of  a non-educational  character.  Religion 
was  the  subject  of  23,  languages  of  11,  one  treated 
of  law,  and  one  of  mathematics,  and  7 were 
dramatic  or  poetical  compositions,  39  were  original 
works,  and  8 re -publications  or  translations.  Five 
of  the  publications  were  in  English,  18  in  Burmese, 

7 in  English-Burmese,  1 in  English-Karen,  1 in  Pali, 
11  in  Pali-Burmese,  1 in  Karen,  1 in  Sgau- Karen, 

1 in  Shan,  and  1 in  French.  The  total  number 


of  periodicals  published  in  Burma,  irrespective  of  the 
daily  advertising  sheets,  was  30,  of  which  5 werei 
printed  in  the  Arakan  division,  15  in  the  Pegu 
division,  5 in  the  Tenasserim  division,  2 in  the 
Irrawaddy  division,  and  3 in  the  northern  division. 
Ten  vernacular  and  English  newspapers  are  pub- 
lished in  the  Central  Provinces.  Eight  publications 
were  registered  during  the  year  1893,  of  which  3 
were  in  Hindu,  3 in  Marathi,  1 in  Hindu  and 
English,  and  1 in  English.  There  was  nothing 
last  year  under  the  head  of  literature  and  the  press 
calling  for  special  notice,  as  regards  Ajmere,  Coorg, 
and  Bangalore.  There  was  a great  increase  in  the 
number  of  publications  registered  in  Madras  during 
the  year,  the  total  number  being  982,  as  against  784 
registered  in  1891-92.  The  number  of  books  and 
pamphlets  was  799,  and  that  of  periodicals  183.  Out 
of  the  total  number,  695  were  original  works,  206  re- 
publications, and  81  translations.  Reprints  (with- 
out alterations)  are  no  longer  brought  for  registra- 
tion ; and  works  which  are  re-published  or  translated 
are  generally  of  some  value  : 242  were  published  in 
English,  740  in  the  vernacular  languages  spoken  in 
the  province.  Of  the  latter  publications,  those  in 
Tamil  (283)  take  the  foremost  place,  while  those 
in  Telugu  (199)  and  Sanskrit  (66)  rank  next.  There 
were  163  poetical  works,  as  against  only  59  the 
previous  year.  Religious  publications  numbered  362. 
A few  works  on  music  appeared  during  the  year,  their 
appearance  being  probably,  to  some  extent,  due  to 
the  foundation  of  the  Madras  School  of  Music  ; 272 
works  were  copyrighted,  against  240  in  the  previous 
year.  The  total  number  of  publications  registered  in 
Bombay  during  the  year  was  1,368,  viz.,  860  books 
and  508  periodicals.  Of  these  1,003  were  original 
works,  221  republications  not  previously  registered, 
and  144  translations.  The  total  was  below  that 
for  1891,  which  was  1,408.  The  number  of  books 
published  in  English  rose  from  71  to  82,  and  that 
of  periodicals  from  66  to  95.  Gujarati  works  num- 
bered 430,  Mahrati  405,  as  against  527  and  387 
respectively  in  the  previous  year.  Publications  in 
Urdu  rose  from  25  to  41,  while  those  in  Hindu  fell 
from  22  to  21.  In  the  classical  languages  there 
were  43  Sanskrit  publications,  4 in  Persian,  6 in 
Arabic,  and  4 in  Hebrew.  The  number  of  works 
registered  for  copyright  during  1892-93  was  322, 
against  409  in  the  preceding  year.  Of  these  274 
were  private  and  48  were  Government  publications. 
The  literary  productions  of  last  year  were  below 
those  of  the  two  previous  years,  both  in  point  of 
quality  and  quantity.  In  fact,  it  would  seem  that, 
notwithstanding  the  spread  of  education,  the  amount 
of  original  vernacular  literature  that  is  yearly  pub- 
lished is  slowly  but  surely  decreasing.  At  the  end 
of  the  year  under  review,  there  were  in  all  148 
newspapers  and  28  periodicals  treating  of  current 
matters,  against  137  newspapers  and  23  periodicals 
of  the  previous  year.  There  was  no  appreciable 
improvement  in  the  circulation  of  newspapers  over 
that  of  1891-92, 
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Lecture  I. — Delivered  January  22. 
Introductory. 

The  dangers  arising  from  the  presence  of 
inflammable  gas  in  the  air  seem  to  have  been 
first  encountered  and  combatted  in  the  coal 
mine.  In  the  early  days  of  the  use  of  coal, 
when  the  seams  were  worked  at  the  surface, 
the  inflammable  gas  escaping  from  the  coal 
naturally  gave  no  trouble.  But,  in  course 
of  time,  as  the  surface  supplies  became 
exhausted,  it  became  necessary  to  “mine” 
the  coal,  or  to  go  below  the  surface  of  the 
ground  for  buried  seams.  The  inflammable 
gas  from  the  coal  under  these  changed  con- 
ditions collected  in  the  “workings,”  instead 
of  escaping  at  once  into  the  fresh  air.  The 
naked  candle  or  torch-flame,  which  became 
necessary  for  illuminating  the  darkness  by 
which  the  miner  was  surrounded,  frequently 
ignited  this  gas.  This  led  to  the  miner  being 
burnt  by  the  flame  of  the  gas,  and  to  his  being 
more  seriously  injured  by  the  force  of  the  ex- 
plosion, due  to  the  kindling  of  a mixture  of 
the  gas  with  air . 

The  earliest  attempts  to  meet  this  danger 
consisted  in  burning  out  the  gas  by  means  of  a 
flame,  which  was  made  to  traverse  the  work- 
ings. This  was  effected  by  the  “fireman,” 
before  the  working  miners  descended  into  the 
mine.  Another  plan  consisted  in  blowing  air 


through  the  mine,  by  means  of  large  bellows, 
worked  at  the  surface  near  the  top  of  the 
shaft.  The  upward  draft,  caused  by  burning  a 
fire  at  the  bottom  of  the  shaft,  was  also  made 
to  draw  a current  of  fresh  air  constantly 
through  the  mine,  the  shaft  for  this  purpose 
being  either  divided,  so  as  to  be  able  to  give  a 
down  and  up  current,  or,  better  still,  being 
connected,  by  means  of  the  workings,  with 
another  shaft  at  a distance,  down  which  the 
fresh  air  descended. 

But  in  modern  coal  mines  a much  more 
certain  and  efficient  means  of  ventilation  is 
adopted.  The  mine  is  invariably  provided 
with  two  shafts,  placed  at  some  distance 
from  one  another,  and  connected  by  the 
passages  or  workings  through  which  the  coal 
is  brought,  and  from  which  it  is  won.  The 
air  of  the  mine  is  drawn  out  mechani 
cally  through  one  of  the  shafts,  fresh  ai’ 
entering  by  the  other  shaft.  One  of  thesi 
shafts  usually  serves  for  raising  and  lowering 
men  and  coal,  and  this  shaft  also  serves  for 
the  intake  of  fresh  air.  Since  the  fresh  air 
descends  this  shaft  it  is  known  as  the  “ down- 
cast  shaft.”  The  other  shaft  is  surmounted 
by  a large  exhaust-fan,  driven  by  steam  power. 
The  air  from  the  mine  is  drawn  up  this  shaft 
by  the  fan,  and  the  shaft  is  accordingly  known 
as  the  “ upcast  shaft.”  The  fresh  air  entering 
by  the  “ downcast  ” is  divided  into  “splits,” 
each  of  which  goes  to  ventilate  a certain  “ dis- 
trict” of  the  underground  passages  and  work- 
ings. From  each  “district”  the  ventilating 
currents  are  united  into  a “ district  return,” 
and  these  are  again  united  into  the  “ main 
return”  current,  which  passes  up  the  “up- 
cast,” being  drawn  through  the  fan. 

By  an  arrangement  of  this  kind  a current  of 
air  may  be  made  to  sweep  constantly  through 
the  mine.  This  current  can  be  increased  at 
pleasure  by  augmenting  the  rate  of  revolution 
of  the  fan,  and  may  be  made  sufficient  to 
dilute  the  inflammable  gas  to  such  an  extent 
that  it  cannot  be  fired  or  exploded  by  contact 
with  a flame.  But  however  abundant  the 
ventilating  current  may  be,  it  will  not  afford 
protection  against  accident,  unless  it  is  pro- 
perly distributed  underground.  It  must  be 
sent  in  largest  quantity  to  the  “ working  face  ” 
of  the  coal,  where  the  fresh  surface  of  coal  is 
constantly  being  exposed;  and  to  the  “ goaf,” 
or  broken  ground  left  after  the  removal  of  the 
coal ; and  evidence  is  required  that  the  gas 
escaping  from  these  main  sources  has  been 
diluted  with  fresh  air  to  a degree  which  ren- 
ders it  not  only  respirable  but  non-inflammable. 
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In  the  case  of  a mine  in  which  the  air  is 
charged  with  fine  coal  dust,  it  has  been  shown 
by  W.  Galloway  and  others  that  this  dilution 
must  be  carried  even  further,  until  the  air 
contains  less  than  o-8  per  cent,  of  gas,  if  the 
risk  of  explosion  by  contact  with  a small  flame 
is  to  be  avoided. 

It  will  be  seen  that  the  provision  of  an 
ample  ventilating  current  of  fresh  air,  there- 
fore, is  not  in  itself  sufficient  to  insure  the 
absence  of  danger  of  explosion.  It  is  abso- 
lutely necessary  also  to  have  a delicate  and 
accurate  means  of  detecting  and  measuring 
small  proportions  of  gas  in  the  air,  in  order  to 
ascertain  that  the  current  is  properly  dis- 
tributed in  the  mine.  It  is  now  conceded  by 
the  highest  authorities  that,  for  this  purpose, 
as  small  a quantity  as  0*25  per  cent,  of  gas 
must  be  detected  and  measured.  And  since 
the  rate  of  issue  of  gas  from  the  coal  is  con- 
stantly changing,  and  the  working  conditions 
are  subject  to  frequent  alteration,  a system 
of  methodical  and  delicate  testing  should  be 
constantly  maintained,  so  as  to  enable  the  dis- 
tribution of  the  ventilation  current  to  be  properly 
arranged. 

It  will  be  seen,  further,  that  by  carefully 
testing  the  “ district  returns  ” and  the  “ main 
return,”  a general  opinion  can  be  quickly 
formed  as  to  the  condition  of  the  air  in  the 
whole  mine,  without  making  tests  in  all  parts. 

Trustworthy  and  satisfactory  methods  for 
gas-testing,  which  are  applicable  to  the  coal 
mine,  are,  however,  capable  of  being  usefully 
applied  in  other  cases. 

The  presence  of  coal-gas  in  air  may  give 
rise  to  fire  and  explosion,  as  firedamp  does 
in  the  mine.  Coal-gas  is  not  detectible  by 
smell,  under  certain  conditions,  and  by  some 
individuals.  It  must  also  be  remembered  that 
it  may  lose  its  smell  by  passage  through  the 
earth,  and  may  thus  leak  into  an  apartment 
and  attain  inflammable  proportions  without 
any  possibility  of  its  being  smelt.  Appar- 
ently in  this  way  the  culverts,  in  which  electric 
lighting  mains  are  laid,  become  occasionally 
charged  with  an  explosive  atmosphere,  by  leak- 
age of  coal-gas  from  the  neighbouring  gas 
mains.  But  it  must  also  be  remembered  that 
coal-gas  is  poisonous,  and  that  even  a small 
proportion  of  it  in  the  air,  if  constantly 
breathed,  has  been  known  to  produce  a 
disastrous  effect  upon  the  health.  If  the  gas 
has  been  deodorised,  its  presence  in  small, 
but  poisonous  proportion,  can  only  be  detected 
by  special  testing. 

Another  source  of  serious  accident  and 


danger  is  the  presence  of  petroleum  vapour  in 
the  air.  Numerous  accidents,  many  of  them 
causing  great  damage  to  property  and  giving 
rise  to  personal  injury  and  fatality,  have 
occurred  from  this  cause.  Crude  petroleum, 
and  the  lighter  oils  obtained  from  it,  are  now 
largely  transported  and  stored  in  bulk.  The 
vessels  and  tanks  which  contain  these  liquids, 
and  from  which  the  liquids  have  been  dis- 
charged, are  constantly  furnishing  vapour 
which  is  in  itself  highly  inflammable,  and 
which  when  mixed  with  a due  proportion  of 
air  is  highly  explosive.  The  volume  of  such 
vapour,  which  is  necessary  to  render  air  ex- 
plosive, is  much  smaller  than  that  of  coal-gas 
or  of  firedamp.  This  vapour  escapes  not  only 
from  the  oil  itself  but  also  from  the  various 
preparations  into  which  the  oil  enters  as  a 
constituent.  The  vapour  is  much  heavier  than 
air  and,  therefore,  unlike  firedamp  and  coal- 
gas,  tends  to  collect  at  the  lowest  possibli 
point.  Its  great  density  also  renders  it 
only  slowly  diffusive,  and  tends  to  delay 
its  escape  and  its  admixture  with  air.  It 
has  been  found  possible  to  avoid  the  re- 
currence of  the  disastrous  explosions  in 
the  petroleum  tank  steamers,  by  testing  the 
air  contained  in  the  discharged  tanks,  and 
only  allowing  a light  to  be  carried  into  the 
tanks  after  a careful  test  has  proved  that  the 
vapour  has  been  entirely  removed.  Similar 
precautions  will  doubtless  lead  to  an  equal 
immunity  from  danger  in  dealing  with  the 
general  storage  and  use  of  the  volatile  oil, 
and  of  its  various  preparations. 

These  are  some  of  the  instances  of  danger 
arising  from  inflammable  gases  and  vapours  ; 
but  other  sources  of  danger,  such  as  vapour  of 
spirit,  of  ether  and  of  carbon  bisulphide,  and 
water-gas,  also  occur. 

Methods  of  Gas-testing  in  the  Coal 
Mine  by  Flame. 

It  has  been  already  stated  that  danger 
arising  from  the  presence  of  inflammable  gas 
in  the  air  was  first  encountered  in  the  coal 
mine.  The  coal  miner  soon  devised  a simple 
and  ready  means  of  detecting  the  presence  of 
gas,  by  properly  applying  the  candle-flame 
which  he  carried  for  lighting  him  in  his 
passage  and  work  in  the  mine.  Trimming 
the  wick  so  as  to  obtain  a small  sharp  flame, 
a pale  flame  or  “cap”  was  seen  surmount- 
ing the  candle-flame,  when  gas  was  present  in 
quantity  insufficient  to  be  inflamed  or  exploded. 
This  cap  was  so  pale  that  it  was  perceived 
with  difficulty  when  the  eye  was  dazzled  with 
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the  full  light  of  the  flame ; accordingly  the 
flame  was  usually  shielded  from  the  eye  by  the 
hand,  when  the  cap  was  looked  for.  The 
cap  was  also  naturally  best  seen  when  the 
black  surface  of  the  coal  or  of  the  coat  fur- 
nished the  background  to  the  flame.  The 
production  of  the  cap  was  evidently  due  to  the 
fact  that  a mixture  of  air  and  gas,  which  con- 
tained too  little  gas  to  allow  the  mixture  to 
kindle  and  burn  continuously,  could  burn  when 
its  combustion  was  aided  by  the  heat  derived 
from  contact  with  or  proximity  to  the  flame. 
This  test  for  gas  is  certainly  not  a delicate  or 
accurate  one,  for  reasons  which  will  be  subse- 
quently stated.  It  is  also  not  a safe  method 
of  testing,  since  the  candle-flame  may  be 
carried  into  air,  containing  an  inflammable 
proportion  of  gas,  and  may  thus  lead  to  fire  or 
explosion.  But  the  test  is  of  great  interest, 
since  its  development  has  led  to  the  most 
satisfactory  and  trustworthy  modern  methods 
of  gas-testing. 

An  attempt  was  made  to  avoid  the  risks 
arising  from  lighting  the  mine  by  the  naked 
flame,  by  substituting  for  the  candle-flame  the 
steel-mill.  This  was  a portable  arrangement 
for  causing  the  cogs  of  a rotating  steel  wheel 
to  successively  strike  a stationary  piece  of 
flint.  A shower  of  sparks  was  thus  produced, 
which  were  stated  to  be  incapable  of  firing 
gas.  The  arrangement  was  troublesome,  as  it 
involved  the  employment  of  a boy  to  carry  and 
constantly  work  each  mill.  It  was  unsatisfac- 
tory as  a light-giver,  and  was  of  course  wholly 
incompetent  to  act  as  a means  of  detecting 
the  presence  of  gas. 

Davy’s  invention  of  the  safety-lamp  pre- 
sented the  miner  at  once  with  a reasonably 
safe  illuminating  flame,  which  could  also  be 
employed  for  gas-testing.  The  simple  device 
of  surrounding  the  small  oil-flame  with  wire- 
gauze,  prevented  the  flame  from  kindling 
firedamp  under  ordinary  conditions,  whilst 
the  gauze  did  not  altogether  obstruct  the  light 
of  the  flame,  or  prevent  the  cap  produced  by 
the  firedamp  from  being  seen. 

The  Davy  lamp,  in  its  original  form,  is  still 
in  use  for  gas-testing.  If  a large  proportion 
of  gas  is  present,  the  flame  of  the  lamp  be- 
comes extinguished  by  the  pale  flame  of  the 
mixture  of  gas  and  air  which  fills  the  interior 
of  the  gauze.  If  the  gas  is  insufficient  in 
amount  to  be  kindled  within  the  gauze,  its  pre- 
sence may  still  be  indicated  by  causing  the  oil- 
flame  to  “ spire  ” or  stretch  itself  up  towards 
the  top  of  the  gauze,  and  to  begin  to  smoke.  Gas 
is,  however,  more  satisfactorily  detected,  and  at 


the  same  time  roughly  measured,  by  drawing 
down  the  wick  until  the  flame  has  nearly  lost 
its  bright  tip,  and  then  looking  for  the  cap 
over  this  reduced  flame  ; the  perception  of  the 
cap  being  aided,  if  necessary,  by  shielding 
the  direct  light  of  the  flame  from  the  eye  by 
means  of  the  finger.  An  experienced  and 
careful  observer  can  by  this  method  detect  the 
presence  of  3 per  cent,  of  gas  in  the  air,  and 
by  observation  of  the  height  of  the  cap  he  can 
estimate  with  fair  accuracy  the  per-centage  of 
gas  present  from  3 to  6 per  cent. 

The  Davy  lamp,  soon  after  its  introduction, 
was  subjected  to  modification.  One  of  the 
alterations  introduced  consisted  in  the  re- 
placement of  the  lower  part  of  the  gauze  of 
the  lamp  by  glass.  This  improvement  has 
been  adopted  in  all  the  modern  forms  of  safety- 
lamp,  and  it  adds  considerably  to  the  lighting 
power  of  the  lamp,  since  the  partially  opaque 
gauze  is  replaced  by  the  transparent  glass. 
Even  for  lighting  purposes,  however,  the  in- 
troduction of  the  glass  was  not  wholly  a gain, 
since  the  combustion  of  the  flame  was  ren- 
dered less  rapid.  This  is  due  to  the  fact  that 
the  direct  flow  of  air  to  the  flame  was  impeded, 
and  in  many  forms  of  lamp  the  air  on  entering 
the  lamp  became  also  mixed  with  products  of 
combustion  of  theflame,  and  was  therefore  not  as 
well  suited  to  maintain  combustion  as  fresh  air 
would  be. 

The  introduction  of  glass  around  the  lamp- 
flame  was,  however,  a serious  hindrance  to 
the  application  of  the  lamp  to  gas-testing. 
The  front  of  the  gauze  of  the  Davy  lamp  con- 
stitutes an  obstruction  and  cuts  off  some  of  the 
feeble  light  of  the  cap,  and  undoubtedly  the 
gauze  behind  the  cap  is  not  an  ideal  back- 
ground against  which  the  cap  may  be  observed. 
The  glass  cylinder,  which  surrounds  the 
flame  in  modern  safety-lamps  is  certainly, 
when  clean  and  bright,  transparent,  and  does 
not  obstruct  the  light  as  gauze  does.  In  this 
condition,  however,  its  highly  reflective  sur- 
faces behind  the  flame  produce  images  of  the 
flame  and  cap,  which  baffle  all  attempts  at 
accurate  observation  of  a small  and  pale  cap  ; 
whilst,  when  the  glass  becomes  soiled  by  the 
burning  of  the  flame,  it  practically  prevents  a 
small  cap  from  being  seen  at  all  in  the  pre- 
sence of  the  luminous  flame  of  the  lamp. 

The  Davy  lamp,  as  compared  with  the 
Clanny  and  other  modified  forms  of  lamp,  is 
therefore  reasonably  preferred  for  gas-testing. 
The  air,  which  is  to  be  tested,  impinges 
directly  and  undiluted  upon  the  lamp-flame, 
causing  the  indications  of  gas  to  be  prompt 
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and  full ; and  although  the  gauze  obstructs 
some  light,  it  does  not  give  rise  to  interfering 
and  confusing  reflection  images,  and  it  does 
not  have  its  transparency  impaired  during  use, 
as  glass  does. 

The  interference  caused  by  reflection  of 
light  from  the  back  of  the  lamp  glass  has  been 
recently  prevented  by  grinding  or  etching  the 
inner  surface  of  the  back  of  the  glass.  A 
permanent  dead-black  surface  has  also  been 
produced  by  burning  in  suitable  substances 
upon  the  surface  of  the  glass.  I have  found 
no  surface  so  satisfactory,  however,  as  that 
produced  by  smoking  the  glass  by  means  of 
the  flame  of  a wax  match  or  taper.  This 
surface  is  excellent  while  it  lasts,  but  it  has 
the  disadvantage  of  requiring  renewal  each 
time  the  glass  is  cleaned.  By  careful  observa- 
tion with  a glass  thus  prepared,  2 per  cent,  of 
firedamp  in  the  air  has  been  found  to  produce 
a cap  over  the  reduced  oil-flame  of  the  lamp, 
which  is  perceptible  under  the  most  favourable 
conditions. 

MM.  Mallard  and  Le  Chatelier,  in  1881, 
described  a safety-lamp  which  was  provided 
with  blackened  metal  screens  before  and 
behind  the  flame.  The  screens  were  of  such 
height  as  just  to  conceal  the  lamp-flame  when 
it  was  drawn  down  for  gas-testing.  The  light 
of  the  flame  was  thus  prevented  from  dazzling 
the  eye  and  from  reaching  the  lamp  glass 
and  suffering  reflection.  The  cap  was  also 
examined  against  a black  screen  or  a surface 
of  black  cloth  attached  to  the  interior  of  the 
back  of  the  lamp  glass.  This  arrangement 
placed  the  oil-flame  under  the  most  advan- 
tageous conditions  possible  for  the  perception 
of  the  cap.  The  inventors  accordingly  seem 
to  have  observed  a cap  in  air  containing  only 
1 *5  per  cent,  of  firedamp.  They  were  even 
able  to  note  the  presence  of  0^5  per  cent,  of 
the  gas,  although  this  observation  could  not 
apparently  be  relied  upon  in  the  mine. 

Of  the  many  different  types  of  safety-lamps 
which  have  been  brought  forward,  that  which 
is  probably  best  suited,  by  its  construction, 
for  gas-testing  is  the  Gray  lamp.  The  best 
form  of  this  lamp  is  that  which  has  been  pro- 
duced by  the  modifications  of  Messrs.  Ash- 
worth and  Hepplewhite,  and  is  therefore 
known  as  the  Ashworth-Hepplewhite-Gray 
lamp.  It  will  be  seen,  from  the  section  of  the 
lamp  (Fig.  1),  that  this  lamp  takes  its  air-feed 
from  near  the  top,  the  air  passing  down 
through  side  tubes  to  beneath  the  level  of 
the  wick-holder.  It  then  passes  through  a 
ring  of  metal  gauze,  and  reaches  the  flame 


directly,  without  undergoing  admixture  with 
any  products  of  combustion.  These  pro- 
ducts pass  through  an  upper  gauze-cap, 
which  is  cased  round  with  a brass  tube, 
and  then  escape  through  an  exit  in  the 
middle  of  the  crown  of  the  lamp.  This  lamp, 
therefore,  enables  the  air  close  against  the 
roof  of  the  mine  to  be  tested,  by  simply  push- 
ing the  lamp  up  until  its  top  is  in  contact  with 
the  roof.  It  is  close  to  the  roof,  and  especially 
in  hollows  or  “ pockets  ” in  the  roof,  that  the 
accumulations  of  the  light  firedamp  are  most 
likely  to  occur  and  to  be  detected. 


Fig.  1. 


Ashworth-Hepplewhite-Gra.y  Safety-lamp. 

(Section). 

Since  the  flame  would  be  extinguished  when 
the  lamp  is  fed  with  air  containing  high  pro- 
portions of  firedamp,  such  as  might  occur  near 
the  roof,  the  air  tubes  of  this  lamp  are  provided 
with  side  openings  at  their  base,  which  can 
be  closed  by  brass  “ sleeves  ” when  the  open- 
ings are  not  in  use.  These  holes  are  closed 
with  the  tips  of  the  thumb  and  fingers,  when 
the  lamp  is  used  for  examining  the  roof. 
If  the  lamp  flame  shows  signs  of  extinction 
by  air  drawn  in  from  above,  the  holes  are 
opened  by  removing  the  fingers,  and  the  ex- 
tinction of  the  flame  is  then  prevented  by  the 
admission  of  air  drawn  from  a lower  level,  and, 
therefore,  containing  less  gas.  It  will  be  seen 
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that  the  construction  of  this  lamp  provides  for 
the  “ bonnetting  ” of  the  gauze,  both  the 
lower  and  upper  gauze  being  surrounded  with  | 
continuous  sheets  of  metal.  These  prevent  ! 
air  from  being  mechanically  blown  through 
the  gauze  so  as  to  force  flame  through  it. 

I have  found  that  this  lamp,  when  provided 
with  a glass  properly  blackened  behind,  gives 
good,  though  not  sufficiently  delicate,  results 
in  gas-testing.  A flat  - wick  flame  was  pro- 


duced by  burning  a mixture  in  equal  measures 
of  colza  oil  with  petroleum  (water-white)  oil, 
and  the  wick  was  drawn  down  until  the 
luminosity  of  the  flame  was  destroyed  as 
nearly  as  was  possible  without  extinguish- 
ing it.  A very  pale  cap  was  then  visible 
in  air  containing  2 per  cent,  of  gas.  Caps 
could  be  easily  observed  over  this  flame 
when  per-centages  of  firedamp  varying  from 
3 to  6 were  present  in  the  air  (Fig.  2). 


Fig.  2. 

Actual  Heights  of  Caps  over  Colza-petroleum  Flame. 


j».m.  Inch, 


The  pale  blue  flame,  3 mm.  in  height,  is  shown  shaded. 

The  partly  luminous  flame,  giving  maximum  caps,  is  not  shown,  hut  the  cap-heights 
over  it  are  dotted  in. 


The  heights  of  these  caps  are  recorded  in 
the  Table  (p.  798).  The  height  of  the  cap  could 
be  increased  by  only  drawing  down  the  wick  in 
the  air  containing  the  gas  until  the  cap  just  be- 
came visible.  This  usually  left  a larger  flame 
than  that  described  above,  and  the  larger 
flame  produced  a correspondingly  larger  cap. 
These  larger  caps  are  represented  by  dotted 
lines  in  the  figure.  Some  variation  was  always 
noticed,  however,  in  the  readings  of  the  cap- 
height  in  air  containing  the  same  per-centage 
of  gas,  since  it  was  impossible  to  bring  the 
flame  in  repeated  experiments  to  precisely  the 
same  adjustment.  Even  when  the  wick  had 
been  set  and  remained  untouched,  the  flame 
gradually  suffered  alteration  in  size,  and  this 


led  to  an  even  greater  alteration  in  the  height 
of  the  cap. 

The  admixture  of  petroleum  with  the  colza 
oil  in  feeding  this  lamp  had  the  advantage  of 
considerably  impeding  the  charring  and  crust- 
ing of  the  top  of  the  wick.  The  formation  of 
this  hard  crust  on  the  wick  is  one  of  the  most 
troublesome  occurrences  during  gas-testing*. 
It  leads  to  the  formation  of  most  unsatisfactory 
gas-testing  flames,  since  the  reduced  flame  is 
apt  to  suddenly  die  out,  and  is  also  rendered 
luminous  by  particles  of  the  crust  projecting 
into  the  flame  and  becoming  red  hot.  The 
presence  of  the  petroleum,  however,  is  also 
attended  with  disadvantage,  since  it  gives  rise 
to  the  formation  of  a small  cap  or  halo  over  the 


79§ 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[August  24,  1894. 


flame  even  in  gas-free  air;  this  is  naturally- 
confusing  in  delicate  gas-testing,  when  a small 
faint  cap  is  looked  for,  and  its  detection  is 
taken  as  an  indication  of  the  presence  of  gas. 

The  combustion  of  benzoline,  or  light  petro- 
leum oil,  in  the  lamp  in  place  of  ordinary  oil, 
has  been  advocated  by  Wolff  in  Prussia  and 
by  Ashworth  in  this  country.  The  use  of 
benzoline  entirely  obviates  the  charring  of  the 
wick,  but  it  unfortunately  gives  rise  in  a more 
pronounced  degree,  even  than  ordinary  petro- 
leum does,  to  a distinct  cap  or  halo  over  the 
flame  in  gas-free  air.  Mr.  James  Ashworth 
has  introduced  a form  of  benzoline  burner 
into  his  modified  Gray  lamp,  which  has  been 
already  described.  This  burner  presents  many 


advantages  in  gas  - testing.  A permanent 
metal  screen  is  fixed  around  the  wick-tube. 
This  screen  is  of  such  a height  that  it  just  con- 
ceals from  the  eye  the  reduced  flame,  which  is 
used  for  testing  purposes.  The  lamp-glass  is 
roughened  at  the  back  so  as  to  prevent  re- 
flection, and  is  coloured  blue  to  assist  in  the 
perception  of  the  cap.  This  benzoline  flame, 
when  it  is  raised  to  the  verge  of  smoking, 
gives  a very  satisfactory  light.  When  it  is 
reduced  by  means  of  a very  convenient  and 
gradual  rack-movement,  it  loses  its  luminosity 
almost  entirely,  and  becomes  therefore  well 
suited  when  withdrawn  behind  the  screen  to 
permit  the  caps  to  be  seen.  The  caps  seen 
with  this  lamp  are  small  but  distinct.  (Fig.  3). 


Fig.  3. 


Flame  and  Cap  (Benzoline). 

(Actual  Size.) 


Height  of  Test-flames  and  of  Flame-caps. 


Per-centage 
of  Methane 
(Firedamp) 
present. 

Ashworth’s 

Benzoline 

flame, 

height  3 mm. 

Height  of 
cap. 

Colza-petroleum  flat  flame. 

Small  blue 
flame, 

height  3 mm. 
Height  of  cap. 

Flame  partly 
luminous, 
height  6 mm. 

Height  of  cap. 
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The  certainty  of  perception  of  the  smaller 
caps  is  interfered  with  by  the  faint  halo 
always  perceptible  over  the  flame,  but  when 
the  proportion  of  gas  present  varies  from 
1 per  cent,  to  6 per  cent,  the  indications 
are  distinct  though  small.  They  are  inter- 
fered with  to  a less  extent  than  is  the  case 
with  most  wick  - fed  flames,  by  the  uncer- 
tainty of  setting  the  flame  always  to  the  same 
invariable  standard.  The  average  readings 
of  the  heights  of  the  oil  and  the  benzoline 
flames,  and  of  their  caps,  are  given  in  milli- 
metres in  the  Table. 

The  benzoline  flame  yields  the  indications  of 
gas  by  “ spiring  ” more  satisfactorily  than  oil- 
flames  do.  In  making  these  tests  the  flame  is 
raised  until  it  is  on  the  verge  of  smoking. 
When  the  flame  in  this  condition  is  brought 
into  the  presence  of  gas,  it  suffers  an  elonga- 
tion. This  elongation  increases  with  the 
quantity  of  gas  present.  Whilst  being  drawn 
up  in  height,  the  flame  also  commences  to 
smoke.  My  experiments  show  that  an  ordin- 
I ary  oil-flame  in  the  safety-lamp  lengthened 
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by  about  0’i  inch  when  exposed  to  air  contain- 
ing  1 per  cent,  of  gas.  This  was  the  smallest 
indication  of  gas  which  could  be  perceived- 
With  the  benzoline  flame,  spiring  was  dis- 
tinctly perceptible  in  the  presence  of  0*5  per 
cent,  of  gas.  The  detection  and  measurement 
of  these  small  per-centages  of  gas  by  the 
spiring  of  the  flame  is,  however,  not  trust- 
worthy. Two  per  cent,  of  gas  and  upwards 
may  be  detected  with  more  certainty.  But 
both  low  and  high  proportions  of  gas  are  more 
satisfactorily  noted  and  measured  by  suitable 
flame-cap  observations. 

Spiring  is  due  to  diminished  supply  of 
oxygen  to  the  flame.  This  arises  partly  from 
the  admixture  of  gas  with  the  air,  and  partly 
from  the  removal  of  oxygen  in  the  neighbour- 
hood of  the  flame,  owing  to  the  combustion  of 
this  admixed  gas.  But  this  diminution  of  the 
supply  of  oxygen  to  the  flame  may  be  due  to 
various  other  causes  besides  the  presence  of 
firedamp.  Amongst  these  may  be  mentioned 
the  following  : — 

1.  Rise  of  temperature  in  the  air. 

2.  Admixture  of  carbonic  acid  with  the  air. 

3.  Obstruction  in  the  gauze  by  oil  or  dust, 
or  by  soot  deposited  by  the  spiring  flame  itself. 

4.  Motion  of  the  lamp,  or  of  the  air  around 
the  lamp. 

It  must  also  be  remembered  that  any  change 
in  the  wick,  or  in  the  rate  of  supply  of  oil  to 
the  wick,  after  the  flame  has  been  set,  will 
alter  the  sensitiveness  of  the  flame  for  the.  test. 
Such  alterations  readily  occur.  The  flame 
must  also  always  be  set  in  gas-free  air,  else  its 
indications  by  spiring  are  not  absolute,  but 
only  relative.  Bearing  in  mind  that  this  test 
is  not  a direct  test  for  firedamp,  and  that  its 
indications  are  falsified  by  the  presence  of 
carbonic  acid,  and  by  many  commonly-occur- 
ring conditions,  the  observation  of  the  spiring 
of  the  flame  cannot  be  recommended  either  as 
an  accurate,  delicate,  or  trustworthy  method 
of  gas-testing. 


Miscellaneous. 


ON  ENGINEERING  LABOR  A TOR  YINSTR  U- 
MENTS  AND  THEIR  C A LIBRA  TION * 

By  David  S.  Capper,  M.A., 

Prof,  of  Mechanical  Engineering,  King’s  College,  London. 

The  reliance  to  be  placed  upon  observations  made 
with  measuring  instruments  evidently  depends  pri- 

* Paper  read  before  Section  G of  the  British  Association 
Meeting  at  Oxford. 


marily  upon  the  accuracy  with  which  those  instru- 
ments record.  Neglect  of  this  fundamental  truth 
often  leads  to  inaccurate  and  erroneous  deductions 
from  experiments  which  are  themselves  of  the  highest 
scientific  value ; not  infrequently  the  whole  value  of 
observations  may  be  destroyed  by  insufficient  care  in 
the  calibration  of  the  instruments  used.  The  subject 
is,  therefore,  one  of  some  importance.  The  author 
describes  the  chief  sources  of  error  in  some  of  the 
most  common  engineering  investigations,  and  their 
probable  value,  and  points  out  some  of  the  possible 
methods  of  correction  where  such  exist.  For  ex- 
ample, in  engine  trials  there  are  many  possible 
sources  of  error.  Most  of  these  may  be  reduced  in 
per-centage  value  by  continuing  the  trial  for  a suffi- 
cient period.  But  this  is  not  the  case  with  errors 
which  may  occur  in  the  indicators,  gauges,  or  spring 
balances  used  in  the  determination  of  power.  In 
these,  unless  properly  calibrated  before  trial,  very 
serious  errors  may  be  introduced,  amounting  in 
some  cases  to  5 and  6 per  cent,  of  the  total 
power  indicated.  It  is  therefore  absurd,  even 

if  proper  precautions  have  been  taken,  to  rely 
upon  horse-power  measurements  to  two  places  cf 
decimals. 

Similarly  with  regard  to  tension  and  compression 
experiments  with  standard  10-inch  bars.  Here 
calibration  of  the  testing  machine  is  extremely 
difficult,  and  can  in  general  only  be  carried  out  over 
a small  portion  of  the  experiments.  Deductions 
have,  therefore,  to  be  made  from  the  less  to  the 
greater,  with  the  result  that  small  errors  in  the 
calibration  will  tend  to  be  magnified.  Vertical  test- 
ing machines  have  fewer  sources  of  error,  and  can 
be  calibrated  with  more  certainty,  than  horizontal 
machines.  Extensometers  are,  however,  much  more 
easily  applied  to  a horizontal  bar  than  a vertical,  and 
variable  jockey  weights,  which  are  requisite  if  the 
same  accuracy  is  to  be  maintained  at  low  loads  as  at 
high,  are  also  more  readily  adapted  to  horizontal 
machines. 

Extensometers  can  be  made  and  calibrated  well 
up  to  the  accuracy  of  the  testing  machine.  With 
standard  bars  and  a measuring  instrument  true  to 
the  ten-thousandth  of  an  inch,  the  modulus  can  be 
relied  upon  to  the  second  significant  figure.  It  is 
doubtful  if  more  can  be  obtained  wdthout  very 
special  construction  and  calibration  of  the  testing 
machine. 

The  difficulty  in  bending  experiments,  again,  lies 
in  the  accurate  application  of  load.  Unless  the 
beams  are  very  short  or  of  unmanageable  cross- 
sections,  the  load  measurement  must  be  very  delicate 
if  readings  approaching  the  accuracy  of  those  in 
tension  are  to  be  obtained.  It  is  possible  that  some 
of  the  discrepancies  in  published  beam  experiments 
may  be  due  to  this  cause. 

The  paper  deals  shortly  with  other  cases  where 
calibration  is  specially  needed,  to  which  the  limits 
of  this  abstract  do  not  permit  a more  extensive 
allusion. 
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CONTINUOUS  CURRENT  DISTRIBUTION 

OF  ELECTRICITY  AT  HIGH  VOLTAGE 

AT  OXFORD  * 

By  Thomas  Parker,  M.Inst.C.E. 

The  Central  Station  at  Oxford  was  started  in  the 
middle  of  the  year  1892,  and  is  equipped  with  high- 
tension  continuous-current  dynamos,  driven  by  means 
of  belts  from  triple-expansion  vertical  engines;  it  is 
placed  1,500  yards  away  from  the  area  oflighting.  The 
current  is  distributed  by  means  of  a network,  which 
is  fed  by  motor  generators  which  transform  from  r,ooo 
to  105  volts.  These  motor  generators  are  started, 
stopped,  and  regulated  from  a central  switch  station 
placed  in  the  area.  The  main  feature  of  the  system 
is  the  complete  control  of  the  motor  generators  from 
the  switch  station ; and  the  number  connected  on  to 
the  network  being  varied  to  suit  the  load,  it  is  possible 
to  always  work  the  transformers  at  a high  efficiency. 
A small  battery  situated  at  the  switch  station  is  used 
to  supply  the  small  day  and  night  loads,  thus  enabling 
the  Central  Station  to  be  entirely  shut  down  for  a 
great  portion  of  the  twenty- four  hours. 

The  figures  for  1893  show  that  the  total  efficiency  of 
the  system  was  61-62  per  cent.,  and  the  efficiency 
of  the  motor  generators  was  74-44  per  cent.,  includ- 
ing losses  in  mains  and  resistances.  This  is  not  so 
high  as  it  will  be  in  the  future,  when  the  lamps  are 
more  evenly  distributed  over  the  area.  The  battery 
efficiency  was  50-64  per  cent.  The  actual  coal  used 
throughout  the  year  works  out  to  6-83 lb.,  or  7i8d. 
per  unit  sold,  which  is  a very  good  result,  as  only 
slightly  over  100,000  Board  of  Trade  units  were 
metered.  The  oil,  waste,  water,  and  general  engine- 
room  stores  work  out  to  -o657d.  per  unit  metered. 
The  total  number  of  lamps  installed  at  the  beginning 
of  the  year  was  4>°4C  which  increased  to  7,012  by 
the  end  of  the  year.  As  the  great  proportion  of 
supply  is  taken  up  by  colleges,  the  term-time  is 
the  only  part  of  the  year  when  anything  like  a load 
can  be  obtained,  and  the  load  factor  is  only  6-31  per 
cent. 

The  revenue  during  the  year  under  notice  was 
10s.  1 id.  per  35-watt  lamp  installed. 


Correspondence. 


SOME  REMINISCENCES  OF  STEAM 
LOCOMOTION  ON  COMMON  ROADS. 

The  following  note  is  sent  by  Sir  Frederick  Bram- 
well,  who  wishes  that  further  detail  should  be  given 
as  to  the  construction  and  mode  of  manufacture  of 
Hancock’s  Flat  Chamber  Boiler  : — 

Each  chamber  was  made  in  the  manner  in  which  a 
biscuit  bag  is  formed,  that  is  to  say,  a sheet  of  copper 

* Paper  read  before  Section  G of  the  British  Association 
Meeting  at  Oxford. 


or  of  very  soft  iron,  of  a length  equal  to  double  thej 
height  of  the  chamber  and  of  the  breadth  of  the( 
chamber  in  width,  was  taken  and  bent  in  the  middle  1 
over  a round  bar  of  a diameter  equal  to  the  intended  ! 
distance  between  the  two  sides  of  the  chamber  (say 
two  inches),  and  then  the  two  sides  and  the  top  were 
brought  together  and  rivetted  through,  thus  com-; 
pie  ling  the  biscuit  bag  construction;  or  more  com- 
monly, channel  irons,  of  the  same  thickness  as  the  j 
plate,  and  with  half-round  top  and  bottom,  were II 
prepared,  and  were  placed  in  the  sides  of  the 
chambers,  with  the  flat  part  of  the  channel  internal,  : 
and  were  then  rivetted  through  the  projecting  edges,  | 
the  top  plate  having  been  previously  bent  over  the t 
bar  that  had  been  used  for  the  bending  of  the »: 
bottom. 

Prior  to  the  plate  being  bent  over  the  bottom  bar, 
it  had  been  laid  on  a cast-iron  mould,  furnished  with  u 
hemispherical  indentations,  into  which  the  plate  had  1 
been  forced  by  hammering,  so  that  when  bent  up  9 
into  the  biscuit  bag  form,  its  two  surfaces  were  fur-  1 
nished  with  a number  of  hemispherical  bosses. 

Ten,  or  any  desired  number  of  these  chambers,  I 
were  then  placed  side  by  side,  like  books  on  a I 
shelf,  the  summits  of  the  bosses  of  one  chamber  I 
abutting  on  the  summits  of  the  bosses  of  the  I 
chambers  on  each  side  of  it.  Against  the  outside  i 
of  the  two  external  chambers  were  placed  two  very  I 
strong  wrought  iron  plates  of  the  whole  size  of  the  l 
chamber,  and  outside  these  plates  were  horizontal 
girders  a little  longer  than  the  width  of  the  wrought  , 
plates,  so  as  to  admit  of  tie-bolts  passing  across  I 
the  boiler  from  girder  to  girder.  By  means  of  these  I 
bolts,  and  by  two  other  bolts  to  be  presently  men-  I 
tioned,  the  whole  group  of  chambers  were  tightened  1 
up  together,  the  summits  of  all  the  bosses  bearing,  I 
throughout  the  chambers,  and  taking  the  pressure  il 
of  the  bolts. 

Two  other  tie-bolts  have  been  mentioned ; these,  I 
in  combination  with  certain  gun-metal  rings,  not  i 
only  assisted  in  holding  the  chambers  together,  but  I 
also  served,  in  the  following  manner,  as  the  water  1 
connection  at  the  bottom  of  the  boiler,  and  as  the  ] 
steam  connection  at  the  top  : — 

Before  each  chamber  was  rivetted  up,  there  was  I 
introduced  in  the  middle  of  it,  and  near  to  the  bottom,  ] 
a gun-metal  ring,  say  of  three  or  four  inches  internal  1 
diameter,  and  having  a number  of  radial  holes  I 
through  it,  which  ring  was  received  into  protuberances  I 
having  an  elevation  above  the  general  surface  of  the 
side  of  the  chamber,  equal  in  height  to  the  projection  I 
of  the  bosses.  Thus,  when  all  the  chambers  were  i| 
placed  side  by  side,  they  touched  in  the  neighbour-  I 
hood  of  these  gun-metal  rings,  except  that  there  was  I 
left  sufficient  space  to  take  a ring  of  copper  wire  to 
make  a joint.  It  should  have  been  said  that  holes  ] 
were  cut  in  the  sides  of  the  chambers  to  correspond  J 
with  the  holes  in  the  gun-metal  rings. 

External  close-ended  rings  were  provided,  and  on 
these  ends  bore  the  nuts  of  a tie-bolt  which,  passing  1 
through  the  whole  of  the  rings  and  chambers,  not  I 
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i Dniy  served  as  had  been  said,  to  screw  them  firmly 
together,  making  tight  joints  by  means  of  the  copper 
wire,  but  owing  to  the  tie-bolt  being  very  much 
smaller  than  the  holes  in  the  rings,  served  to  make  a 
free  annular  water  connection  among  all  the  chambers. 
The  close  ended  external  rings  received  at  one  end  a 
feed-pipe,  and  at  the  other  end  a blow-off  cock. 

In  the  middle  of  the  boiler,  and  near  to  the  upper 
end  of  it,  was  a corresponding  tie-bolt,  with  this 
difference,  however,  as  regards  the  rings,  that  there 
was  not  any  protruberance  upon  the  sides  of  the 
chambers,  and  that,  therefore,  the  rings  within  the 
I chambers  were  as  narrow  as  the  chambers  thern- 
1 selves,  and  that  external  to  the  chambers,  and  in  the 
space  between  each  neighbouring  pair  of  chambers, 
corresponding  rings,  but  of  course  without  radial 
holes,  were  employed  as  distance  pieces.  This 
enabled  the  steam-pipe  to  be  taken  off  from  the 
very  middle  of  the  boiler,  so  as  to  obtain  a more 
uniform  flow  for  the  steam  from  all  parts  of  the 
boiler  than  would  have  been  practicable  if,  like  the 
feed-pipe,  or  the  blow-off  cock,  the  steam -pipe  had 
been  taken  off  at  the  end  of  the  annular  tube.  These 
ends  were  used  for  the  safety  valves. 

This  description,  it  is  feared,  may  be  thought  too 
| long  and  too  minute,  but  it  is  needed,  in  order  to 
make  clear  the  extremely  ingenious  character  of  this 
— now  practically  forgotten— boiler ; and,  in  the 
absence  of  drawings,  it  has  been  found  impossible  to 
make  it  more  concise.  . 


THE  NA  TIVE  S WEETMEA  TS  OF  BOMBA  Y. 

The  article  reproduced  from  the  Revue  d’ Orient 
in  the  Journal  of  the  Society  of  Arts , of  the  27  th 
ult.,  on  the  sweetmeats  of  Turkey,  has  more  than 
an  industrial  and  commercial  interest.  The  cookery, 
and  particularly  the  confectionery  of  the  Eastern 
nations  has  hitherto  proved  the  most  stable  and 
unalterable  of  their  arts,  and  is  well  worthy  of 
learned  stndy  as  a branch  of  archaeology.  Re- 
cognising this,  so  long  ago  as  1862  I published 
in  the  first  edition  of  my  “ Catalogue  of  the 
Economic  Products  of  the  Bombay  Presidency  ” 
what  I believed  to  be  an  exhaustive  list  of  the  sweet- 
meats made  and  sold  in  the  chief  bazaars  of  Western 
India,  with  shott  recipes  for  making  them  up;  and 
I would  hope  that  the  transfer  of  this  information  to 
the  pages  of  the  Society’s  Journal  will  not  only 
make  it  accessible  to  a wider  circle  of  readers,  but 
lead  some  of  them,  either  in  this  country,  or  in  the 
Levant,  or  Persia,  or  India,  with  more  leisure  than  I 
can  command,  to  further  pursue  the  subject.  I ex- 
clude from  consideration  all  dried  and  candied  fruits 
[ trZgalia , tragemata],  jams,  jellies,  sherbets  [sharab, 
whence,  also,  our  word  syrup]  or  sweet-flavoured 
beverages,  fruit  puddings,  pies,  and  tarts,  and,  of 
course  [aromatic],  savouries  of  all  kinds,  and  restrict 
myself  to  confections  of  which  honey,  or,  as  in 
India,  sugar,  is  the  whole  or,  at  least,  the  principal 


constituent;  that  is,  to  sweetmeats  proper,  or,  in 
the  slang  of  our  English  nurseries,  “lollipops.”  Only 
our  “lollipops”  are  not  true  “lollipops,”  for  they 
consist  entirely  of  baked,  or,  in  technical  language, 
“hard”  confectionery,  whereas  Eastern  sweetmeats 
are  nearly  all  “ soft,”  being  mostly  prepared  by  boil- 
ing, or  steaming,  and  are  true  “ lollipops,”  that  is, 
“food”  [ papa , compare  “papa,”  the  “feeder,”  and 
papa-ver  the  “ soother”]  “ to  be  licked  ” or  “ sucked 
down”  [ lallein J,  and  not  to  be  chewed  or  masticate 
That  is,  they  are  all  electuaries  \fk  “ out,”  leichein 
“to  lick”  or  “suck”]  in  the  etymological  sense 
of  the  term,  which,  however,  is  now  applied  only  to 
medicated  preparations  of  honey  or  sugar ; and  they 
exactly  correspond  to  the  nogaleumata  [compare 
nougat ] of  the  ancient  Greeks. 

The  sweetmeats  of  Bombay  are  made  up  of  either 
sugar  [shakar]  only,  or  sugar  and  meal,  or  flour,  of 
wheat,  or  other  cereals,  or  pulse  grains ; or  of  sugar 
and  milk  ; or  of  either  of  these  three  preparations 
further  confected  with  sesamum  seed  \til\  poppy 
seed  [cus-cus],  pistachio  nuts,  almonds,  chironji 
[the  kernels  of  Buchanania  latifolia ],  * or  other 
flavouring  ingredients,  chiefly  spices,  such  as 
cardamoms,  or  any  two,  or  three,  or  more  of 
these  adjuvants : and  they  are  nearly  every 

one  of  them  true  lambitives.  Eastern  sweetmeats, 
especially  those  of  the  Hindus,  being  for  the  most 
part  boiled,  are  whitey -brown,  or  drab- coloured,  and 
hence  the  general  term  for  them  is  the  Arabic  word 
halwa , literally  “ drabs,”  even  among  Hindus, 
whose  own  name  for  them  is  methai}  “ sweets,”  and 
the  Persians,  whose  native  name  for  them  is  nubatt 
or,  when  offered  to  their  saints,  shirini  [“  sweet- 
ness”]. Halwa , indeed,  means,  in  Arabic,  “to  be 
sweet,”  but  that  is  probably  not  the  primary,  but  the 
secondary,  meaning  of  the  word,  the  familiar  a'll- 
pervading  “ drabs”  being  sweet. 

I will  now  enumerate  the  native  sweetmeats  of  the 
Bombay  bazaars,  under  the  heads  already  indi- 
cated : — 

First,  of  Sugar  only. 

1 . Batas  or  batasa  [literally  “air,”  “foam,” 
“froth”],  a circular,  plano-convex,  brittle,  spongy, 
lozenge-like  sweetmeat,  of  pure  sugar,  which  melts 
in  the  mouth  with  the  tantalising  suddenness  of  a 
ripe  mulberry,  but  leaving  behind  a full  flavour 
of  true  saccharine  sweetness  never  yielded  by  our 
mawkish  American  and  French  “ lollipops ;”  made, 
as  these  are,  of  either  chemically-treated  cane  sugar 
or  beetroot  sugar.  There  is  a Hindu  proverb,  batasa - 
ghulna , “ to  fade  away  like  a batasa ,”  to  die  of 
galloping  consumption. 

2.  Batasi  laddu.—Laddu  means  “load,”  “bur. 
den,”  “freight,”  “bowels,”  “beloved,”  “wife,” 
“daughter,”  and,  here,  “lump,”  “bolus,”  and  here 
is  a ball  of  pure  sugar  prepared  in  the  same  way  as 
for  batasas.  The  laddus,  as  will  be  seen  below, 
form  a large  class  of  Hindu  sweetmeats,  and  have 
originated  a variety  of  proverbial  sayings  as  laddu - 
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khelana , “to  feast  one  with  laddus,”  i.e.,  to  bribe; 
Thag  ke  laddu  khana , literally  “ to  eat  Thug’s 
laddu to  be  taken  in  and  done  for ; laddu  bantna , 
“ to  distribute  laddus  ” in  congratulation  over  one’s 
good  fortune ; and  man  ke  laddu  khana , “ to  suck 
imaginary  laddus ,”  to  indulge  vain  fancies. 

3.  Shakar  - ka  - khel,  “sugar,”  prepared  as  for 
botasas,  but  not  so  brittle,  and  moulded  into  “toys” 
for  distribution  during  the  kiwali  holidays,  or  Hindu 
“ feast-of-lanterns  ” [literally  “lights”],  held  in  the 
new  moon  of  Kartik , corresponding  with  October- 
November. 

4.  Har  - ganti  [literally  “necklace  knotted”], 
necklaces  of  knotted  sugar,  distributed  during  the 
Holi  [Easter]  holidays,  or  Hindu  festival  of  the 
vernal  equinox,  held  throughout  the  light  half  [new 
to  full  moon]  of  Phalgun,  corresponding  with 
February- April. 

Second , of  Sugar  with  Flour. 

5.  Julabi , or  julebi , made  up  with  sugar  and  flour, 
boiled,  and  then  drained  through  a wooden  spoon, 
with  a hole  in  the  bottom,  in  circular  coils,  into  a 
vessel  in  which  it  is  fried  for  a while  in  a boiling 
mixture  of  sugar  and  ghi , or  clarified  butter.  The 
coils  are  hollow  like  macaroni,  and,  in  frying,  become 
filled  with  the  greasy  syrup  in  which  they  swim.  It 
is  very  delectable  stuff  taken  fresh,  and  then  well 
deserves  the  synonym,  amrita , i.e.,  “ambrosia” 
applied  to  this  and  other  Indian  sweetmeats  by  the 
Hindus.  But  ghi,  from  its  so  soon  turning  rancid, 
is  the  bane  of  the  Indian  sweetmeats  into  the  com- 
position of  which  it  enters  in  cooking.  I do  not 
know  the  meaning  of  the  word  julabi.  It  may  be 
formed  from  the  Arabicised  Persian  word,  gulab 
[from  which  our  word  “julep”  is  formed],  “rose 
water,”  but  it  contains  no  rose  water;  but  neither 
do  purgatives,  which  in  India  are  generically  deno- 
minated julab ; or  it  may  be  derived  from  jhul , a 
swing,  being  one  of  the  sweetmeats  used  at  the 
jhulanjatra , or  “swinging  fair,”  held  during  the 
Holi  holidays  in  honour  of  Krishna  and  Raoba. 

6.  Satar-phani,  or  tar-phani,  is  made  of  the  same 
ingredients  as  julabi,  but  drawn  into  fine  threads 
[ satar , tar ] like  vermicelli,  felted,  as  it  were,  into 
large  globular  cakes  [phani  ? ]. 

7.  Mal-puri,  identical  with  the  last,  only  felted 
into  the  shape  of  small  pancakes.  I do  not  know 
the  full  meaning  of  this  descriptive  name ; puri 
means  “ cake.” 

8.  Khaja  [“  eat ! ”],  the  same  mixture,  with  very 
little  sugar  in  it,  and,  after  boiling,  slightly  fried  in 
ghi,  in  a mass  resembling  dry  pie  crust. 

9.  Singer  [“a  horn”]  the  same  as  the  last,  but 
shaped  like  a pasty. 

10.  Masur,  literally  “lentils,”  but  in  Bombay 
gram  [chana],  boiled  up  with  sugar,  and  cut  out  into 
cubes. 

ir.  Chana-papudi , “cakes”  of  sugar,  and  split 
“gram.”  Compare  the  Greek  popas-ddos,  and 
pdpanon,  or  sacrificial  cake.  The  papud  of  gram, 


savoured  with  assafcetida,  eaten  with  curry,  is  j 
familiar  to  all  Anglo-Europeans. 

1 2.  Moti - chur- laddu,  sugar,  gram  flour,  and 
wheat  flour  in  large  balls.  A finer  variety  is  called  I 
dalia  laddu. 

13.  Shakar-chana,  hard,  nodular  comfits  of  sugar 
and  “ gram.” 

14.  Kali-ke -laddu,  soft  ditto. 

15.  Bundhi-ke-laddu , the  same  as  the  last,  but 
larger  and  rounder. 

16.  Besan-ke  laddu,  laddu,  gram,  flour,  and  |i 
sugar  boiled,  and  moulded  into  large  balls. 

17.  Mung-ke-laddu,  a similar  shaped  sweetmeat, 
of  sugar  and  mnng  flour  \Phaseolus  Mungo], 

18.  Udit , or  Urid-ke-laddu,  ditto,  of  sugar,  and 
the  flour  of  a variety  of  P.  Mungo,  called  urid. 

19.  Churma-  laddu,  ditto,  of  sugar  and  wheat 
flour,  or  suji  [“  semolina  ”],  or  even  “crumbled”  1 
bread,  the  literal  meaning  of  churma. 

20.  Gugun-ganti , cylinders  of  sugar  and  flour. 

21.  Gulabi-jamb , the  same  ingredients,  similarly  1 
made  up,  this  variety  deriving  its  name — why, 

I cannot  say — from  the  rose  apple,  Jambosa  vulgaris. 

22.  Gulab-chiri , or  shakar-ka-chiri,  sugar  and  flour  ? 
in  long  “ sticks,”  crooked  at  one  end. 

23.  Ghugari,  ditto,  made  up  into  a sort  of  comfit  jt 
by  frying  in  ghi. 

Third,  of  Sugar  and  Milk. 

24.  Barfi-sadi,  “true,”  “pure,”  “simple,”  | 
“plain  barfi ,”  barfi  being  a Persian  word  mean-  ' 
ing  “icy,”  from  barf , “ice.”  It  is  made  by  | 
simply  boiling  down  milk  and  sugar,  and  cutting 
the  luscious  and  cooling  paste  thus  formed  into  cubes,  ij 
which,  except  in  shape,  and  the  substitution  of  sugar 
for  honey,  resemble  the  choria  of  the  Greeks. 

25.  Dud-pedda , the  same  ingredients,  similarly  | 
prepared,  and  made  up  in  balls.  Dud  here  means 
milk  ; what  pedda  means  I do  not  know ; it  may  be 
the  same  as  pera,  piri,  puri,  “ a cake.” 

26.  Mawa,  [“  pale  ”]  amorphous  dud  pedda  or 
barfi. 

Fourth , any  of  the  above,  compounded  with 
various  Nuts , Seeds,  Sfc. 

27.  Halwa , the  sweetmeat  par  excellence  of  the  \ 
Levant  and  Hither  and  Southern  Asia.  It 
originated  among  the  Arabs,  and  by  them  is  made  j 
of  honey  and  pounded  fresh  wheat,  boiled  in  camels’ 
milk,  and  flavoured  with  cardamoms.  It  is  either  1 
run  into  shallow  saucers,  in  which,  while  yet  hot,  it 

is  covered  over  with  blanched  almonds,  or  allowed 
to  cool  in  mass,  when  small  portions  of  it  are 
done  up  in  fine  matting  of  date  leaves.  The  halwa 
of  Bombay  is  very  inferior  to  this,  being  compounded  | 
of  sugar,  flour,  or  else  suji,  and  milk,  flavoured  with 
cardamoms  and  stuck  over  with  almonds  [ badam ].  In  1 
its  amorphous  form,  which  is  without  cardamoms,  it  I 
is  known  as  shira,  “ cool.”  In  its  other  varieties  it  is  i 
either  formed  into  cubes,  called  badami  halwa-vola 
when  moist,  badami-halwa-suka  when  “dry,”  and 
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badami-halwa  masalaki  when  spices  [masala]  are 
added  in  the  preparation,  or  cut  in  slices,  known  as 
dewka-halwa.  As  prepared  by  the  Arabs,  it  would 
seem  to  closely  resemble  the  ’ dmulos  of  the  Greeks, 
with  which  the  rahat  lakoum  of  the  Turks  is  pro- 
bably identical.  A variety,  caused  by  baking  halwa 
into  a kind  of  “toffy”  [i taffie , “candy,”  Angliae 
borealis],  is  known  in  Northern  India  under  the 
name  of  halwasohan,  derived  from  its  inventor,  one 
Sohan  Lai . 

28.  Dudi  ke  halwa  consists  of  slices  of  gourd 
I boiled  in  a syrup  of  sugar,  spices,  and  milk.  It  may 

be  compared  with  the  “ catillus  ornatus”  of  the 
Romans. 

29.  Rivadi,  soft  lozenges  of  boiled  sugar  stuck 
full  of  sesamum  [til]  seeds,  and,  except  that 
sugar  is  substituted  for  honey,  identical  with  the 
sesamides,  and  closely  resembling  the  ’ itrion  of  the 

Greeks. 

30.  Anarsa — similar  cakes,  covered  with  poppy 
| seeds  [cus-cus].  They  seem  to  be  identical  with  the 

koptai  of  the  Greeks,  and  often  opium  is  added  to 
them,  blackening  them  like  the  similarly  drugged 
Greek  kopte,  called  gdstris. 

31.  Nankatai , rich  cakes  of  flour,  sugar,  almonds, 
and  cardamoms,  and  other  spices,  prepared  by  the 
Mahometans  of  Surat,  and  exported  thence  to  Bom- 
bay. It  is  very  desirable  to  know  the  etymology  of 
this  word.  I can  give  no  clue  to  it.  Naknank  is  a 
Sanskrit  term  for  sky,  ether,  heaven,  paradise ; and 
Nak-nati  is  the  name  of  one  of  the  Apsaras,  or 
“Sisters  of  Mercy,”  of  the  heaven  of  India;  but 
this,  like  nearly  all  spiced  Indian  sweetmeats,  is  a 
Mahometan  invention.  Again,  nan  in  Persian  means 
cake  [?  from  the  consecration  of  cakes  in  ancient 
Persia  to  Nana-Tanita],  and  Katai , Cathay,  and 
nankatai  may  mean  “ Chinese-cake.”  But  this  is  all 
mere  guessing.  These  cakes,  in  shape,  may  be  com- 
pared with  the  mulloi  of  the  Greeks,  and  our  “Maids 
of  Honour.” 

32.  Barfi  masala , barfi  with  added  pistachio  nuts, 
chironji , and  spices  [masala]. 

33.  Gur-dani,  “grains,”  i.e.,  soft  sugar  plums,  of 
earth  nuts  [Arachis  hypogea]  embedded  in  raw  sugar 
or  molasses  [gut], 

34.  Narli-pak,  a laddu  of  boiled  [pakta]  sugar 
and  “cccoanut.” 

35.  Dud-pedda-masalaki,  dud-pedda  with  spices. 

36.  Methi-laddu,  a laddu  flavoured  with  “Fennu- 

greek.” 

37.  Musalaki-laddu,  any  of  the  above  laddus 
with  spices  added. 

38.  Gul-khand,  a conserve,  rather  than  sweetmeat 
proper,  of  pounded  sugar-candy  [shakar-khand], 
“ rose  ” leaves,  almond  paste,  and  cardamoms. 

39.  Mawa  ke  kurinji , mawa  with  pistachio  nuts  and 
spices  added,  formed  into  the  shape  of  a pasty, 
covered  with  sugar,  and  baked  for  a while. 

40.  Kurinji,  a small  pasty  of  mawa  containing 
a mixture  of  sugar,  cocoanut,  poppy  seed,  and 
spices, 
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41.  Yelchi-dana , “cardamom-grains,”  i.e.,  soft 
comfits  of  cardamoms. 

42.  Kaju  - gola,  soft  sugar  - plums  [literally 
“pills,”  “balls”]  of  Cashew  nuts  [Anacardium 
occidental], 

43.  Til-dana,  “ sesamum  grains,”  i.e.,  soft  corn- 
pits  of  sesamum  seed,  which  are  distributed  in  tens  of 
thousands  of  tons  over  all  India  at  the  festival  of 
Makar  Sankranti,  held  in  celebration  of  the  sun,  in 
his  yearly  course,  reaching  his  southmost  point  in  the 
sign  of  the  Makara  or  Capricorn.  The  whole  period 
of  his  descent  from  his  northmost  point  in  Karkata,  or 
Cancer,  is  unlucky  ; but  every  day  of  his  ascent  from 
Capricorn  to  Cancer  the  gates  of  heaven  are  open 
to  all  mankind,  and  the  whole  period  is  more  or 
less  auspicious.  Hence  the  rejoicings  with  which 
the  day  of  the  sun’s  again  turning  northward  is 
hailed.  It  is  nature’s  Christmas- day,  and  its  crown- 
ing ceremony  is  the  tour  of  visits  made  in  the 
evening  of  Makar  Sankranti  by  the  Hindus  of 
every  caste  among  their  friends,  to  offer  each  other 
these  sesamum  comfits  with  the  truly  Christian  salu- 
tation : “ Take  these  sesamum  comfits,  and  let  us  be 
friends  throughout  the  coming  year.”  Only  the  sun, 
“ the  Sun  of  Righteousness  with  healing  on  his 
wings,”  is  worshipped  by  them  on  this  day. 

The  subject  is  too  large  to  enter  on  now,  but  it 
must  not  be  overlooked  that  every  Indian  sweetmeat 
is  originally  of  sacramental  import,  as  is  seen  at 
once  in  the  elaborate  ritual  of  the  whole  cooking 
arrangements  of  the  Hindus.  All  the  pots  and 
pans  are  placed  towards  the  East,  the  hearth  and 
fire  towards  the  South-East,  the  firewood  to  the 
South,  the  spoons  and  knives  to  the  South-West,  the 
water  on  the  West,  the  pestle  and  mortar  to  the 
North-West,  the  sacred  winnowing  basket  and  the 
broom  to  the  North,  and  the  grinding  stone  to  the 
North-East.  The  size  of  these  various  utensils  is 
determined  by  the  minutest  and  most  inflexible  ritual ; 
and  so  on  to  the  end  of  the  chapter. 

But  here  I am  only  concerned  to  express  the  con- 
viction formed,  after  years  of  intimacy  with  the 
question,  that  the  “soft”  confectionery  of  the 
East  has  never  materially  changed  from  the  highest 
antiquity  of  Egypt  and  Assyria  and  Babylonia  ; and 
that  we  see  it  in  the  bazaars  of  Cairo,  Damascus 
Shiraz,  Teheran,  and  Cabul,  and  of  Lahore, 
Calcutta,  and  Bombay,  just  as  it  is  described  by 
Athenseus  in  the  3rd  century,  a.d.  The  observa- 
tion applies  with  almost  equal  force  to  Eastern 
cookery  generally.  A most  appetising  “ savoury  ” 
is  served  during  the  cold  season  at  the  corners 
of  the  streets  of  Bombay  “hot  and  hot”  to  every 
passer-by,  and  it  always  reminded  me  of  the  tagemai 
of  the  Greeks.  Curry  is  certainly  the  muma  of  the 
Greeks,  and  nothing  could  possibly  be  more  like  their 
poltos  than  the  sweet  pult  of  vermicelli,  almonds, 
chirongi,  sesamum  seed,  poppy  seed,  sultana 
raisins,  and  sugar  candy,  all  boiled  in  milk,  and 
served  cold  at  breakfast  in  most  well-to-do  native 
households. 
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Another  generalisation  may  be  noted,  the  remark- 
able absence  of  saffron  from  Indian  confectionery. 
The  Phoenicians  carried  its  use  in  cookery  from 
Cilicia  to  Cornwall  and  South  Devon,  in  the 
-West,  to  the  coasts  of  the  Indian  Ocean,  in  the 
East ; and  to  this  day  its  use  prevails  in  the  popular 
cookery  of  Cornwall  and  South  Devon,  as  in  the 
“Anderson’s  Buns”  of  Plympton  St.  Mary’s,  and 
culminates  in  the  bouillebaise  of  Southern  Europe. 
The  fisher  folk  of  Western  India  also  largely  employ 
it  in  their  special  preparations  of  curries  and  similar 
stews,  but  it  is  never  anywhere  found  in  the  con- 
fectionery of  the  Hindus ; a pertinent  illustration  of 
the  conservative  virtue  of  the  severely  detailed  ritual 
of  Hinduism,  and  of  the  merely  peripheral  and  super- 
ficial action  of  foreign  influences  on  India. 

George  Birdwood. 


Obituary. 


Lord  Denman. — Thomas,  second  Lord  Denman, 
who  died  suddenly  at  Berwick-on-Tweed,  on  the 
10th  inst.,  was,  at  the  time  of  his  death,  a member 
of  the  Society  of  Arts  of  over  thirty  years’  standing, 
having  been  elected  in  1862.  He  was  born  in 
London  in  July,  1805,  and  succeeded  his  father, 
the  famous  Lord  Chief  Justice  of  the  Court  of 
Queen’s  Bench,  in  the  peerage  in  1854. 

Wyatt  Papworth,  F.R.T.B.A.— Mr.  Wyatt 
Papworth,  curator  of  Sir  John  Soane’s  Museum, 
died  at  the  museum  on  Sunday,  19th  inst.,  aged 
72  years.  Mr.  Papworth  was  distinguished  by  a 
wide  and  accurate  knowledge  of  the  history  of 
architecture.  His  great  work — the  “Dictionary  of 
Architecture” — issued  by  the  Architectural  Publica- 
tion Society,  was  commenced  in  1852,  by  his  late 
brother,  Mr.  J.  W.  Papworth,  and  himself,  and 
was  carried  on  until  its  completion  in  1892,  under 
his  own  sole  editorship.  He  contributed  many 
valuable  papers  to  the  Transactions  of  the  Royal 
Institute  of  British  Architects,  two  of  which  may 
be  specially  mentioned,  viz.,  “The  Superintendents 
of  English  Buildings  in  the  Middle  Ages,  with 
especial  references  to  William  of  Wylceham  ” and 
“ Collections  for  an  Historical  Account  of  Masons, 
their  customs,  institutions,  &c.”  These  were  origin- 
ally printed  in  1860-61,  and  reprinted,  with  additions, 
in  1887.  Mr.  Papworth  possessed  an  exhaustive 
knowledge  of  the  dates  and  history  of  the  various 
London  buildings,  and  he  was  always  ready  to  help 
others  from  the  vast  stores  of  his  learning.  He 
was  a past  Master  of  the  Clothworkers’  Company, 
and  was  elected  a member  of  the  Society  of  Arts 
in  1889. 


General  Notes. 


Photographic  Society. — A Technical  Meeting 
on  Limelight  Apparatus  will  be  held  at  50,  Great  { 
Russell-street,  on  the  28th  inst.,  at  8 p.m. 

Italian  Wool  Production.— Italy  produces  j 
annually  about  10,000  tons  of  raw  wool,  the  value 
of  which  is  given  at  ^720,000.  The  exact  amount, 
according  to  the  official  returns,  amounted,  in  1892, 
to  9,958  tons— an  increase  of  334  tons  over  the  pro- 
duction of  the  previous  year.  This  difference  was 
accounted  for  by  the  richness  and  abundance  of  the  | 
pasture  lands.  The  provinces  contributing  to  supply 
this  increased  production  are  Perugia  (Umbria),  I 
Rome,  nearly  all  the  Southern  Adriatic  provinces, 
and  the  province  of  Cagliari.  Distributing  the  pro- 
duction according  to  the  various  provinces,  it  is  found 
that  the  Southern  Adriatic  supplies  the  greatest 
amount,  2,620  tons,  then  come  the  Sicilian,  the 
South  Mediterranean,  Sardinian,  Tuscan,  and  Um- 
brian. The  Ligurian  provinces  come  last,  with  a 
little  over  100  tons. 

The  Davv-Faraday  Research  Laboratory. 

— The  most  important  contribution  to  chemistry 
during  the  last  few  weeks  has  been  made  by  Dr. 
Ludwig  Mond,  whose  name  is  already  so  well  known 
in  connection  with  the  ammonia-soda  process  and 
with  nickel  carbonyl.  Mr.  Mond’s  latest  contribu- 
tion to  science  is  the  large  freehold  house,  No.  20, 
Albemarle-street,  next  to  the  Royal  Institution,  and 
formerly  the  residence  of  the  Earl  of  Albemarle ; 
this  he  has  bought  and  conveyed,  in  fee  simple,  to 
the  Royal  Institution  for  the  purposes  of  a laboratory 
for  physical  and  chemical  research.  Mr.  Mond  has 
also  promised  to  clear  all  the  expenses  of  converting 
the  house  into  a laboratory  and  equipping  with 
necessary  apparatus  and  materials  for  research  work; 
nor  is  this  all  : he  will  further  endow  it  with  an 
income  sufficient  to  pay  all  local  rates  and  such 
expenses,  and  with  a sum  sufficient  to  pay  the 
salaries  of  some  trained  scientific  assistants.  The 
laboratory  is  to  be  called,  by  Mr.  Mond’s  wish, 

“ The  Davy-Faraday  Research  Laboratory  of  the 
Royal  Institution.”  Its  establishment  will  realise 
an  idea  which  was  considered  by  Faraday,  Brande, 
and  the  managers  of  the  Institution  half  a century 
ago.  It  is,  indeed,  a noble  endowment  by  a success-  : 
ful  man  of  business  and  man  of  science,  and  that  it 
will  be  productive  of  good  to  science  there  can  be  no 
doubt.  Mr.  Mond  hopes  that  others  will  come 
forward  and  supply  the  means  for  “ the  foundation 
of  scholarships  and  bursaries  to  qualified  persons 
willing  to  devote  themselves  to  scientific  work  and 
not  in  a position  to  do  so  without  assistance.” 
Thus  will  England  at  last  have  an  endowed  physical 
and  chemical  laboratory,  endowed  not  by  Govern- 
ment nor  even  by  an  Englishman  by  birth,  but  by  a 
wide-hearted  man  who  has  already  conferred  benefits 
on  English  science  and  English  industry.  — The 
Athenceum. 
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CANTOR  LECTURES. 

THE  DETECTION  AND  ESTIMATION  OF 

SMALL  QUANTITIES  OF  INFLAMMABLE 

GAS  OR  VAPOUR  IN  THE  AIR. 

By  Frank  Clowes,  D.Sc.Lond.,  F.I.C., 

Professor  of  Chemistry  in  the  University  College, 
Nottingham. 

Lecture  II. — Delivered  January  29. 

It  has  been  explained  how  the  miner  at  first 
attempted  to  detect,  and  ultimately  to  measure, 

I gas  in  the  air  of  the  coal-mine  by  means  of 
the  flame  which  he  used  for  lighting  purposes. 
The  testing  thus  effected  by  flame -cap  or  by 
, spiring,  even  when  made  with  the  best  forms 
of  lighting  safety-lamps,  is  inadequate  to 
detect  small  proportions  of  gas.  Testing  made 
1 by  these  lamps  passes  unnoticed  per-centages 
of  gas  which  must  not  only  be  detected,  but 
measured,  in  order  to  avoid  danger  in  an 
j atmosphere  charged  with  fine  coal-dust,  and 
in  order  to  properly  regulate  and  distribute 
the  ventilating  current  of  the  coal-mine.  The 
most  successful  lighting  and  testing  lamp  of 
this  description  appears  to  be  the  benzoline 
lamp  of  Mr.  James  Ashworth.  This  lamp, 
however,  cannot  be  considered  to  give  mea- 
surements of  gas  with  any  certainty  under 
ordinary  conditions,  when  the  gas  is  present 
in  quantity  less  than  1 per  cent. 

There  is  no  doubt,  however,  that  the  flame- 
test  for  the  detection  and  measurement  of 
gas,  is  by  far  the  most  convenient  method  for 
I general  application,  and,  further,  that  it  may 
j be  made  to  equal,  if  not  to  surpass  in  delicacy 
and  accuracy,  any  of  the  methods  depending 
upon  other  principles  which  have  up  to  the 
j present  time  been  suggested. 


In  a general  review  of  the  accredited 
methods  of  gas-testing,  it  will  be  convenient 
to  consider  these  rival  methods  of  gas-testing 
before  proceeding  to  describe  the  more  recent 
improvements  in  the  flame-test  which  de- 
servedly cause  it  to  remain  in  favour  both  on 
the  score  of  accuracy  and  of  convenience. 

Methods  of  Gas-testing  other  than 
the  Flame -test. 

Ansel  Is  Diffusion  Apparatus. — An  ap- 
paratus was  devised  by  Ansell,  which  depended 
upon  the  difference  in  the  rate  at  which  gases, 
which  differ  in  density  from  air,  spontaneously 
mingle  with  air.  As  is  well  known,  this  pro- 
cess of  spontaneous  mixture  or  “ diffusion  ” of 
gases  is  a mutual  one,  each  gas  penetrating 
into  or  mingling  with  the  other.  Air,  when  it 
is  mingled  with  the  light  firedamp,  becomes 
lighter  than  ordinary  air.  Such  a mixture, 
therefore,  possesses  the  power  of  diffusing 
into  air  at  a greater  rate  than  the  air  diffuses 
back  into  it.  Accordingly,  if  the  process  of 
‘‘diffusion”  takes  place  through  a material 
of  finely  porous  structure  into  a closed  vessel 
of  air,  the  pressure  of  the  air  within  the  vessel 
will  necessarily  rise.  Ansell  attempted  to 
utilise  this  fact,  and  to  devise  on  this  prin- 
ciple a small  and  portable  apparatus  which 
would  indicate  and  measure  firedamp.  The 
form  ultimately  adopted  was  a pocket  aneroid 
barometer,  the  chamber  of  which  was  closed 
at  the  back  by  a plate  of  unglazed  or 
“ biscuit  ” earthenware.  This  plate  was 
sufficiently  porous  to  permit  the  diffusion 
process  between  the  air  inside  the  aneroid 
and  the  external  atmosphere  to  occur,  whilst  it 
prevented  the  entrance  or  escape  of  air  by 
mere  mechanical  pressure.  The  porous  plate 
of  the  aneroid  was  protected  by  a brass  cover 
until  the  time  at  which  the  test  was  to  be 
made.  On  the  removal  of  this  cover,  the 
diffusion  process  commenced,  and  led  to  an 
increase  of  pressure  inside  the  aneroid,  if  the 
external  atmosphere  was  of  less  density  than 
the  air  inclosed  within  the  apparatus.  This 
increase  of  pressure  was  recorded  by  the 
aneroid,  and  was  considered  to  be  an  indication 
of  the  quantity  of  firedamp  in  the  air. 

It  is  claimed  for  this  apparatus  that  it  also 
serves  for  indicating  and  measuring  carbonic 
acid,  or  “ choke-damp,”  in  air.  When  this  gas 
is  mingled  with  air,  it  raises  the  density  of  the 
air.  Accordingly,  the  presence  of  carbonic 
acid  produces  a decrease  of  pressure  within 
the  aneroid,  and  this  is  indicated  by  a move- 
ment of  the  aneroid  indicator  along  the  scale 
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in  a direction  opposite  to  that  which  indicates 
“ firedamp. ” 

The  opposite  effects  produced  by  firedamp 
and  by  carbonic  acid  upon  this  indicator  are  one 
main  cause  of  its  indications  being  untrust- 
worthy under  the  ordinary  conditions  of  the  mine. 
In  all  mines  there  are  various  sources  of  carbonic 
acid  gas  present.  This  gas  mingles  with  the 
air  spontaneously,  and  is  also  mixed  with  the 
air  by  the  ventilating  current,  and  by  other 
mechanical  means.  Its  presence  in  the  air  of 
the  mine  tends  to  counteract  the  effect  pro- 
duced upon  the  Ansell  indicator  by  the 
presence  of  firedamp ; and  the  indication 
which  should  be  produced  by  the  firedamp 
present  in  the  air  may  thus  not  only  be 
reduced,  but  may  be  neutralised,  and  even 
reversed. 

Air  containing  6 per  cent,  of  firedamp  is 
explosive,  when  fired  from  below.  The  ad- 
mixture of  as  much  as  15  per  cent,  of  carbonic 
acid  with  this  explosive  mixture  does  not 
prevent  it  from  being  explosive.  Yet  this 
latter  mixture  would,  when  tested  by  the 
indicator,  show  only  the  presence  of  carbonic 
acid,  and  no  firedamp  would  be  detected. 
Air  containing  8 per  cent,  of  firedamp  and  8 
per  cent,  of  carbonic  acid  is  violently  ex- 
plosive, when  it  is  fired ; no  firedamp  would 
be  found  by  the  indicator  in  such  a mixture. 

Whilst  the  presence  of  carbonic  acid  tends 
to  mask  the  indications  produced  by  firedamp 
upon  this  indicator ; water  vapour,  being  of 
less  density  than  air,  tends,  on  the  other  hand, 
to  magnify  those  indications.  Changes  of 
temperature,  which  must  also  affect  the 
density  of  the  air,  are  a further  cause  of 
disturbance ; while  changes  of  atmospheric 
pressure  must  also  be  carefully  allowed  for,  if 
the  readings  are  to  be  of  any  value.  It  is 
also  found  that  when  the  apparatus  is  in 
constant  use  in  the  mine,  the  porous  plate 
becomes  clogged  with  fine  dust,  and  thus 
prevents  diffusion. 

After  pointing  out  these  numerous  sources 
of  serious  disturbance  to  the  indications  of 
this  apparatus,  when  it  is  used  in  the  mine, 
it  seems  scarcely  worth  while  to  add  that  the 
indications  themselves  are  too  small  in 
amount  to  enable  traces  of  gas  to  be  found, 
since  the  presence  of  1 per  cent,  of  firedamp 
in  the  air  produces  a pressure  record  in  the 
apparatus  equal  to  only  0*0086  inch  of  mercury. 
It  will  therefore  be  seen  that  the  apparatus  is 
not  only  wanting  in  accuracy,  but  also  in 
delicacy,  when  it  is  used  in  the  coal-mine, 
and  that  it  is  untrustworthy  and  therefore  apt 


to  seriously  mislead  if  its  indications  are 
relied  upon. 

This  short  description  and  criticism  of  the 
Ansell  indicator  would  have  been  unnecessary, 
if  its  trustworthiness  and  delicacy  were  not 
still  relied  upon  by  some  of  those  who  are  in- 
clined to  employ  it  on  account  of  its  conveni- 
ence. 

Forbes's  Damposcope  measures  the  length  of 
the  air-column  which  is  necessary  to  produce 
acoustic  resonance  to  a musical  note  of 
standard  pitch.  Since  the  length  of  this 
column  is  dependent  upon  the  density  of  the 
air,  an  experiment  made  upon  the  air  of  the 
mine  gives  a means  of  calculating  its  density. 
The  indicator  therefore  furnishes  the  same  in- 
formation as  the  Ansell  aneroid,  and  the  indi- 
cation of  gas  which  it  furnishes  is  subject  to  the 
same  sources  of  disturbance  and  error.  At- 
tempts have  been  made  to  apply  corrections, 
by  which  a more  or  less  correct  estimation 
shall  be  possible,  but  it  will  be  seen  that  the 
record  of  firedamp  is  not  direct  and  imme- 
diate, 

Angus  Smith' s Air -compression  Syringe 
was  suggested  as  a means  of  indicating  the 
presence  of  gas  in  the  air,  by  the  appearance 
of  a flash  on  suddenly  compressing  the  air  in 
a strong  glass  tube.  On  forcing  down  a 
tightly-fitting  piston  by  the  hand,  the  heat 
generated  by  compression  was  found  com- 
petent to  produce  the  kindling  of  the  gas 
within  the  tube,  when  not  less  than  5 per  cent, 
was  present.  If  spongy  platinum  is  introduced 
into  the  tube  a flash  may  be  produced  in  air 
containing  only  3 per  cent,  of  gas.  This 
method  of  testing  has  never  come  into  general 
use.  It  has  little  to  recommend  it,  since  it  is 
not  more  delicate  than  the  ordinary  Davy- 
lamp  test,  it  does  not  afford  any  fair  measure 
of  the  proportion  of  gas,  and  it  is  not  free 
from  danger  of  firing  gas  in  the  mine. 

The  Pitkin  Indicator  depends  upon  the 
principle  of  comparing  the  temperature  of  the 
air  as  indicated  by  a thermometer  with  a 
naked  bulb,  with  the  temperature  shown  by  a 
thermometer  whose  bulb  is  coated  with 
platinum-black.  Both  thermometers  are  ex- 
posed side  by  side  to  the  air  of  the  mine.  The 
platinum -black  covering  the  bulb  causes  a 
slow  combustion  of  any  firedamp  present  in  the 
air  to  take  place.  This  causes  a rise  in  tem- 
perature to  be  registered  by  the  thermometer 
with  the  covered  bulb,  and  the  rise  of  tempera- 


August  31,  1894.J 


JOURNAL  of  the  society  of  arts * 


ture  thus  noticed,  or  the  difference  between  the 
temperature  readings  of  the  two  thermometers, 
will  increase  as  the  proportion  of  gas  present 
in  the  air  increases. 

This  apparatus  depends  upon  the  main* 
tenance  in  unchanged  efficiency  of  the  spongy 
platinum,  and  unfortunately  this  substance 
undergoes  rapid  deterioration  by  absorption  of 
moisture  and  by  the  deposition  of  dust  upon  its 
surface.  The  method  of  testing  is  therefore 
not  competent  to  give  standard  results.  It  is 
also  very  doubtful  whether  the  apparatus  is  free 
from  danger,  since  the  platinum  may  reach  a 
red-heat  in  the  presence  of  a high  per-centage 
of  gas,  and  cause  it  to  fire  or  explode. 

Liveing*  s Electrical  Indicator . * — This 
apparatus  is  commonly  known  as  an  electrical 
indicator.  It  is  electrical  only  in  the  sense 
that  an  electrical  current  is  used  as  a con- 
venient source  of  heat.  The  indications  are 
dependent  upon  the  elevation  of  temperature 
produced  by  the  combustion  of  any  firedamp 
present  in  the  air.  Instead  of  registering  ther- 
mometrically  the  elevation  of  temperature, 
however,  as  is  done  by  the  Pitkin  indicator, 
this  apparatus  records  the  increase  of  illumin- 
ating power  which  results  from  the  higher 
temperature. 

In  its  original  form  the  indicator  consists  of 
a small  magneto-electric  apparatus  inclosed 
in  a box.  By  turning  a handle  on  the  outside 
of  the  box  an  electrical  current  is  produced 
from  the  apparatus,  and  this  passes  through 
two  precisely  similar  platinum  wire  spirals, 
heating  them  to  dull  redness. 

These  wires  shine  with  precisely  equally 
brightness  when  both  are  exposed  to  gas-free 
air.  If,  however,  one  of  them  is  exposed  to 
gas-free  air  and  the  other  to  air  containing 
firedamp,  the  heat  produced  by  the  com- 
bustion of  the  firedamp  upon  the  surface  of 
the  wire  causes  this  spiral  to  glow  more  brightly 
than  the  other  one. 

This  difference  in  brilliancy  is  easily  visible 
to  the  eye,  even  when  only  a small  quantity  of 
gas  is  present.  But  to  increase  the  precision 
with  which  the  difference  in  brilliancy  of  the 
wires  is  noted  and  measured,  the  wires  are 
made  to  illuminate  the  opposite  sloping  sur- 
facesof  a block,  h (Fig.  1),  which  can  be  moved 
by  the  rod,  K,  along  the  graduated  scale,  L, 
until  the  illumination  of  the  surfaces  are  equal. 
The  position  of  H upon  the  scale  then  indi- 
cates at  once  the  per-centage  of  gas  present 
in  the  air.  The  adjustment  of  the  block,  H, 
is  made,  and  the  scale  is  read,  by  looking 
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through  a glazed  opening,  c.  The  space  in 
which  the  spirals  and  the  recording  apparatus 
are  inclosed  is  filled  with  the  air  which  is  to 
be  tested  by  means  of  the  two  openings,  D E, 
the  air  being  most  conveniently  drawn  through 
this  space  by  suction  from  the  mouth.  The 
air  at  once  reaches  the  spiral,  F,  through  the 
wire  - gauze  which  surrounds  it,  whilst  the 


Fig.  1. 


spiral,  G,  is  inclosed  in  a metal  tube  con- 
taining gas-free  air,  and  is,  therefore,  never 
reached  by  the  gas.  The  light  emitted  by  the 
spirals  passes  through  glass  plates,  which 
close  the  wire -gauze  tube,  M,  and  the  metal 
tube,  N,  and  thus  reaches  the  photometric 
apparatus.  The  indicator  is  shown  in  use  in 
the  mine  in  Fig.  2. 


Fig.  2, 


It  is  claimed  for  this  indicator  that  it  de- 
tects firedamp  and  measures  its  quantity 
accurately  when  the  gas  is  present  in  per- 
centages ranging  from  0^25  upwards,  and  the 
satisfaction  with  which  the  indicator  has  been 
employed  for  a time  in  many  coal  - mines 
vouches  for  the  accuracy  and  delicacy  of  the 
principle  upon  which  it  rests.  Dissatisfaction 
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has,  however,  been  expressed  with  its  weight, 
and  with  the  fact  that  it  furnishes  no  light,  and 
must,  therefore,  always  be  carried  together 
with  a safety -lamp  which  is  required  for  lighting 
purposes.  Considerable  difficulty  has  also  been 
experienced  in  obtaining,  by  means  of  the 
magneto  - electric  apparatus,  a current  of 
sufficient  steadiness  and  constancy  to  fur- 
nish satisfactory  readings.  The  current  is 
also  sometimes  produced  of  such  intensity 
that  the  exposed  platinum  spiral  becomes 
fused  and  rendered  useless.  This  is  particu- 
larly likely  to  occur  when  much  gas  is  present, 
and  causes  the  wire  to  glow  brightly.  The 
replacement  of  a spiral  thus  rendered  useless 
has  hitherto  been  attended  with  serious 
delays.  Complaints  are  therefore  not  un- 
naturally made  of  the  inconvenient  method  of 
generating  the  current,  and  of  the  un- 
satisfactory nature  of  the  current  which  is  pro- 
duced. 

It  has  been  further  pointed  out  that  as  an 
indicator,  to  be  used  independently  of  other 
indicators,  it  would  leave  one  in  serious  doubt 
as  to  the  per-centage  of  gas  actually  present. 
The  maximum  indication  which  can  be  given 
by  the  instrument  will  evidently  be  diminished 
by  the  addition  to  the  gaseous  mixture  which 
produces  it  either  of  more  air  or  of  more 
firedamp.  Hence  when  lower  readings  are 
obtained  on  the  scale,  which  would  naturally 
be  taken  as  a proof  that  less  firedamp  was 
present,  these  readings  might  be  due  to  an 
increase,  and  not  to  a decrease,  in  the  pro- 
portion of  firedamp  present,  and  might  really 
be  caused  by  a dangerous  deterioration,  and 
not  by  an  improvement  of  the  atmosphere.  If 
used,  as  is  commonly  the  case,  conjointly 
with  a safety-lamp,  deception  of  this  kind 
could  not,  however,  easily  arise. 

Mr.  James  Grundy  has,  however,  recently 
pointed  out  a source  of  inaccuracy,  which  is  far 
more  serious  because  it  cannot  at  present  be 
avoided.  He  has  shown  that  while  for  several 
successive  tests  the  indications  of  the  appara- 
tus, both  for  high  and  for  lowper-centages,  are 
all  that  can  be  desired,  the  indications  soon 
begin  to  alter  materially,  since  the  wire  spiral, 
which  is  exposed  to  the  gas,  after  being  used 
for  a time,  undergoes  a marked  change  in  its 
electrical  resistance.  This  necessitates  the 
zero  of  the  scale  being  set  afresh  in  air  free 
from  gas ; and  such  air  cannot  always  be 
easily  obtained  underground.  In  some  cases 
this  change  was  so  considerable,  even  during 
one  round  of  testing  in  the  coal-mine,  that  the 
scale  could  not  be  readjusted  truly  to  the  zero 


mark  at  all,  even  in  fresh  air.  This  change 
in  the  wire  cannot  be  foreseen  with  certainty  ; 
it  is  also  difficult  or  impossible  of  correction, 
as  has  been  stated,  and  the  possibility  of  its 
occurrence  leaves  one  in  a condition  of  un- 
certainty as  to  value  of  a test  when  it  has 
been  made. 

Apparatus,  depending  upon  the  change  of 
pressure  caused  by  burning  the  gas  present 
in  an  inclosed  volutne  of  air}  has  been  de- 
scribed by  several  inventors.  The  complete 
combustion  of  the  firedamp  present  in  the 
air  would  produce  a decrease  in  volume 
approximately  equal  to  twice  that  of  the  fire- 
damp present.  This  decrease  of  volume 
might  be  measured  as  such,  but  it  is  usually 
indicated  by  the  decrease  of  pressure  it 
causes  in  a closed  vessel,  connected  with  a 
suitable  gauge. 

The  names  of  Maurice,  Coquillon,  and  Le 
Chatelier  are  associated  with  forms  of  appa- 
ratus depending  upon  the  above  principle.  In 
all  these  forms  of  apparatus  the  firedamp, 
which  is  present  in  the  sample  of  air  contained 
in  the  closed  vessel,  is  burnt  by  maintaining  a 
metal  wire  at  a red-heat  in  the  air  for  about 
30  seconds.  The  incandescence  of  the  wire  is 
produced  by  the  passage  of  an  electric  current. 
In  the  Coquillon  apparatus  the  indications  are 
rendered  inaccurate  by  the  exposure  of  the  air 
containing  the  products  of  combustion  to 
water.  The  carbonic  acid  produced  by  the 
combustion  of  the  firedamp  is  soluble  in  this 
liquid,  and  may  be  more  or  less  completely 
dissolved,  according  to  the  proportion  present, 
and  the  exposure  to  water  which  it  suffers. 
This  introduces  an  uncertainty  in  the  results. 

Le  Chatelier  avoids  this  source  of  error  by 
substituting  mercury  for  water.  He  also 
hastens  the  process  of  measurement,  by 
surrounding  the  test  - vessels  with  a water- 
jacket,  which  quickly  cools  the  heated 
products  of  combustion,  and  therefore  lessens 
the  interval  of  waiting  before  the  true 
pressure-readings  can  be  taken.  The  tests 
made  with  this  apparatus  appear  to  be  of  a 
satisfactory  nature,  and  the  apparatus  is  an 
improvement  on  those  of  Maurice  and  of 
Coquillon.  The  presence  of  1 per  cent,  of  gas 
is  indicated  by  a change  of  pressure,  amount- 
ing to  0*5  inch  of  mercury. 

It  must  be  remembered,  however,  that  these 
forms  of  apparatus  are  all  of  such  a nature  as 
to  be  suited  rather  for  laboratory  use  than  for 
use  underground.  They  have  to  be  carried, 
together  with  a safety  - lamp,  and  with  an 


August  31,  1894.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


apparatus  for  producing  an  electric  current, 
and  on  account  of  their  fragile  character  and 
I the  ease  with  which  they  may  be  put  out  of 
order  in  the  coal  mine,  they  would  naturally 
I give  way  to  more  simple  and  portable  appa- 
ratus which  gives  equally  satisfactory  results, 
when  the  tests  are  to  be  carried  out  in  the  pit 
! itself. 

Other  forms  of  apparatus  ascertain  the 
amount  of  inflammable  gas  or  of  air,  which 
must  be  added  to  the  air  containing  firedamp, 
in  order  to  bring  the  sample  to  the  condition 
in  which  it  just  fires  in  contact  with  a flame. 

| Manifestly,  the  volume  of  inflammable  gas 
which  must  be  added  to  mine  air,  will  be  less 
J in  proportion  as  the  quantity  of  firedamp 
I already  present  is  larger. 

The  simplest  form  of  apparatus  devised  for 
1 this  purpose  is  the  eudiometer  of  Le  Chatelier. 

It  consists  of  a glass  tube  open 
at  its  larger  end  (Fig.  3),  the  upper 
part  of  which  is  narrow  and  is 
divided  by  graduations,  each  of 
which  marks  1, oooth  part  of  the 
capacity  of  the  tube  when  filled 
to  a mark  near  its  larger  end.  If 
the  sample  of  air  to  be  tested 
is  not  inflammable,  the  tube  is 
filled  with  water,  and  inflammable 
gas  is  passed  up,  the  number  of 
graduations  which  it  fills  in  the 
tube  being  read  off.  The  tube 
is  then  filled  to  the  standard 
mark  with  the  air  under  examination.  The 
mouth  of  the  tube  is  closed  with  the  thumb, 
and  the  tube  is  removed  from  the  water. 
Its  gaseous  contents  are  then  well  mixed  by 
being  shaken  up  with  the  water  in  the  tube, 
and  a light  is  brought  to  the  mouth  of  the 
tube  in  a darkened  room.  If  the  mixture 
kindles,  the  test  must  be  repeated  with  the 
admixture  of  a known  smaller  proportion 
of  inflammable  gas.  These  experiments  are 
repeated  until  a minimum  addition  of  the  gas 
necessary  to  produce  kindling  by  flame  has 
been  reached.  This  minimum  volume  having 
been  ascertained,  a simple  mathematical 
formula  gives  the  proportion  of  firedamp 
originally  present  in  the  sample  of  air. 

If  the  sample  of  air  to  be  tested  is 
already  inflammable,  a similar  procedure  is 
adopted,  but  in  this  case  the  addition  of  air 
must  be  substituted  for  that  of  inflammable 
gas.  It  has  been  recommended  to  use  coal- 
gas  instead  of  firedamp  in  adding  inflam- 
mable gas,  as  a matter  of  convenience. 

This  apparatus  is  said  to  have  given  satis- 
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factory  results.  It  is  manifestly  slow  in  yield- 
ing a measurement  of  gas.  The  results  are  of 
doubtful  accuracy  if  coal-gas  of. variable  com- 
position is  employed,  instead  of  methane, 
whilst  the  process  becomes  troublesome  if 
pure  methane  is  prepared  instead.  The  appa- 
ratus may  be  suitable  for  use  in  a darkened 
laboratory  on  the  surface  ; it  certainly  is  alto- 
gether unsuitable  for  yielding  prompt  tests  in 
the  coal-mine  : the  use  of  the  naked  flame 
alone  would  condemn  it  as  unsafe.  Where 
samples  of  air  can  be  transported  and  tested 
it  might  be  adopted,  but  this  is  scarcely  the 
requirement  of  the  present  day. 

Shaw's  Indicator  proceeds  on  precisely  the 
same  principle  as  the  above  apparatus.  By 
ingeniously  - arranged  mechanical  means,  a 
stream  of  the  air  which  is  to  be  tested  is 
thoroughly  mingled  with  a known  proportion 
either  of  inflammable  gas  or  of  air,  and  is  then 
passed  over  a flame.  The  proportions  in  which 
this  mixture  is  made  can  be  varied  at  will,  and 
can  be  maintained  unchanged  as  long  as  may 
be  desired.  The  proportions  are  adjusted  until 
the  mixture  is  just  brought  to  the  lowest  limit 
of  kindling  at  the  flame.  The  kindling  is 
indicated  automatically  by  the  apparatus  by 
the  sounding  of  a bell.  The  lowest  kindling 
proportion  of  the  inflammable  gas  which 
is  to  be  measured  when  mixed  with  air  is 
first  determined.  The  operator  is  then  in 
a position,  after  reading  off  the  propor- 
tion in  which  he  has  actually  mingled  his  test- 
sample  with  additional  air  or  gas,  to  calculate 
the  proportion  of  this  gas  present  in  the  sample 
which  he  is  testing. 

The  apparatus,  when  working  in  its  normal 
condition,  appears  to  give  indications  of  con- 
siderable accuracy  and  delicacy.  It  is  credited 
with  detecting  and  measuring  firedamp  down 
to  the  lower  limit  of  o*i  per  cent. 

It  must,  however,  be  understood  that  the 
apparatus  is  large  and  heavy  and  is  wholly  un  - 
suited to  be  taken  underground.  The  samples 
of  air  to  be  tested  must  be  brought  to  it.  This 
collection,  storage,  and  transport  of  large 
samples  of  air  is  attended  with  much  incon- 
venience and  delay,  and  with  risk  of  the  sample 
undergoing  change  of  composition  before  being 
subjected  to  the  test.  The  apparatus  itself 
also  is  of  complicated  construction,  and  must 
require  constant  attention  to  maintain  it  in 
normal  and  satisfactory  condition.  Further, 
the  apparatus  is  very  costly,  and  its  nature 
necessitates  its  price  being  high. 

These  various  objections  to  the  general  use 
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of  the  Shaw  indicator  would  have  less  weight 
if  other  cheap  and  equally  accurate  and 
delicate  forms  of  indicator  did  not  exist.  Other 
indicators,  however,  are  now  in  use,  which  can 
be  applied  to  testing  samples  of  air  brought 
from  the  pit.  These  have,  moreover,  the  great 
advantage  of  being  simple  in  use  and  easily 
portable,  so  that  they  can  be  applied  to  test  for 
the  gas  in  the  pit  itself.  They  accordingly  give 
an  immediate  record  of  the  proportion  of  gas 
present  on  the  spot,  without  incurring  any 
delay  or  risk  of  change  in  composition,  such 
as  is  involved  in  collecting  samples  and  trans- 
porting them  to  a laboratory  on  the  surface  of 
the  ground.  These  simpler  forms  of  apparatus 
also  dispense  with  the  troublesome  necessity 
of  maintaining  a supply  of  methane  gas,  and 
with  the  uncertainty  of  the  indications  neces- 
sarily resulting  from  the  substitution  for 
methane  of  coal-gas  of  variable  composition. 

It  will  be  seen,  from  this  brief  review  of 
forms  of  gas-testing  apparatus,  which  are  not 
flame-tests,  that  some  are  practically  labora- 
tory methods  only,  and  cannot  be  carried  out, 
with  convenience  and  safety,  in  the  mine  itself ; 
whilst  others  are  inconvenient,  and  others, 
again,  give  indications,  which  are  open  to 
doubt,  or  are  entirely  untrustworthy. 

Flame-tests  have,  on  the  other  hand,  now 
undergone  a satisfactory  development,  which 
renders  them  applicable  in  cheap  and  con- 
venient forms  of  apparatus.  These  can  now 
be  employed  in  the  mine  itself  with  safety,  and 
can  furnish  indications,  which  are  at  least 
equal  in  accuracy  and  delicacy  to  those  fur- 
nished by  the  most  trustworthy  forms  of  appa- 
ratus already  referred  to. 


Miscellaneous, 


BRITISH  FORES TR  Y. 

The  following  letter  to  the  Editor  of  The  Times , 
signed  “ A Botanist,”  carries  on  the  discussion  on 
the  important  question  of  the  condition  of  British 
Forestry,  discussed  by  Prof.  Balfour  in  his  address 
as  President  of  the  Biological  Section  of  the  British 
Association  (see  ante,  p.  788). 

“ Sir, — The  address  of  Professor  J.  B.  Balfour  at 
the  Oxford  meeting  of  the  British  Association  has 
scarcely  received  the  attention  it  deserved.  The 
subject  of  forestry  generally  has  both  a local  and  a 
general  interest  to  Englishmen.  It  has  a local 
interest,  inasmuch  as  we  are  annually  paying 
foreigners  some  18  millions  sterling  for  forest  pro- 


duce, much  of  which  might,  with  advantage,  be  pro- 
duced at  home.  It  has  a general  interest,  inasmuch 
as  a timber  famine  would  be  felt  as  severely  by  Great 
Britain  as  by  any  country  in  the  world. 

“Experts  have  long  seen  the  importance  of  thisi 
question,  but  there  has  been  little,  if  any,  develop- 
ment of  public  opinion ; and,  as  Professor  Balfour  1 
said,  botanists  have  not  sufficiently  directed  their 
attention  to  the  encouragement  of  planting  and  the 
instructing  of  practical  men  in  the  scientific  care  of 
forests.  In  the  United  Kingdom  there  was  more 
planting  zeal  of  an  enlightened  character  at  the  close 
of  the  last  and  the  beginning  of  this  century  than 
there  has  been  since.  In  many  parts  of  the  world  | 
the  destruction  of  forests,  without  fresh  afforestation,  , > 
has  been  immense  during  the  latter  half  of  the 
present  century  ; while  it  is  probable  that  in  no  con- 
siderable country  has  the  area  freshly  afforested  very  I 
much  exceeded  that  over  which  the  forests  have  been 
cut  down.  A great  part  of  the  timber  supply  of  the 
last  half-century  has  been  derived  from  the  clearing— 
not  merely  the  cutting  down— of  forests.  Such 
areas  are  not  now  producing  timber  for  future  con-  1 * 
sumption.  This  work  of  forest  destruction  has  been 
going  on,  not  only  in  lands  that  have  been  newly 
colonised,  and  where  the  clearing  of  a great  part  of 
the  land  is  a necessity,  but  also  in  Russia  and  other 
European  areas  which  have  hitherto  sent  large  sup- 
plies into  the  world’s  timber  markets.  There  has 
been,  and  is  still,  much  careless  destruction  of  forests 
over  areas  where  a scientific  arboriculture  would  have 
insured  a reafforestation  and  a constant  supply  of 
timber  in  the  future.  Persons  who  form  their  opinion 
upon  the  subject  from  the  present  cheapness  of 
timber,  fail  to  take  into  account  the  fact  that  the 
demand  for  timber  inevitably  induces  the  irrespon-  1 1 
sible  owners  of  forest  land,  especially  in  newly- 
colonised  countries,  to  rush  their  timber  into  the 
market  without  regard  to  the  consequences  that  must 
result  from  a wholesale  and  permanent  destruction  of 
forests.  Unless  the  Governments  of  the  world  inter-  j : 
fere  much  more  than  they  are  now  doing  to  prevent 
it,  irresponsible  private  owners  will  go  on  thus  filling 
the  market  with  timber,  without  providing  for  future 
supplies,  until  suddenly  the  supplies  are  stopped 
because  no  more  timber  exists.  Not  only  do  trees 
take  many  years  to  grow  into  timber,  but  when  forests 
are  once  destroyed  it  is  not  easy— in  some  cases  it  is 
impossible— to  reproduce  them.  The  southern  and 
eastern  seaboards  of  the  Mediterranean  have  been 
converted  into  arid  wastes  by  the  destruction  of 
forests  by  the  ancients.  The  northern  seaboard  of 
the  same  sea  has  also,  in  many  places,  suffered  from 
the  same  cause.  Were  the  areas  of  existing  forests 
in  North  America,  Russia,  and  elsewhere  to  become 
disforested,  such  fresh  climatic  conditions  would  be 
set  up  as  would  both  be  disastrous  to  those  countries 
j and  would  make  the  work  of  reafforesting  practically 
j impossible,  except  at  an  exceedingly  slow  rate. 

I “That  the  threat  of  a timber  famine  within  a 
I measureable  distance  of  time  is  no  idle  one  can  be 
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i easily  proved  by  a few  figures.  If  the  forest  area  of 
Europe  and  the  United  States  be  taken  at  140,000,000 
acres,  and  the  annual  consumption  of  timber  of  all 
kinds  clears  the  timber  off  23,000,000  acres,  the 
whcle  would  be  used  up  in  two  generations,  unless 
an  equal  quantity  was  being  continually  reproduced  ; 
but  at  present  nothing  like  an  equal  quantity  is 
| being  reproduced.  This  calculation  has  not  taken 
into  account  the  supplies  from  the  forests  of  India 
i and  Australasia  nor  the  untouched  resources  of 
Siberia.  But  the  Australasian  forests  are  rapidly 
disappearing  before  the  axe  of  the  colonist  and  the 
careless  lumberman,  and  the  development  of  the 
Indian  and  Siberian  supplies  will  be  largely  used  up 
in  the  constantly-increasing  demand  for  timber  all 
I over  the  world.  It  may  be  imagined  that  the  use  of 
iron  and  other  substances  in  the  place  of  timber  has 
diminished  our  need  of  timber,  but  it  is  not  so.  The 
United  Kingdom  now  consumes  five  times  as  much 
timber  as  it  did  a century  ago,  and  the  difference  is 
not  due  solely  to  the  increase  of  the  population,  for 
the  per-centage  per  individual  has  nearly  doubled. 

I Thus,  what  with  the  clearing  of  forests  for  the  pur- 
I poses  of  colonisation,  the  reckless  and  unnecessary 
destruction  of  forests  where  the  land  is  not  wanted 
i for  agriculture,  the  ever-growing  consumption  of 
timber,  and  the  neglect  in  many  countries  of  securing 
any  adequate  reproduction  of  timber,  the  relation 
between  the  demand  and  the  supply  of  timber  is 
yearly  becoming  more  critical. 

“So  far,  the  only  thing  considered  has  been  the 
bare  supply  of  timber,  but  there  are  other  and  very 
important  questions  connected  with  the  preservation 
of  forests.  Many  districts,  without  their  forests — 
or,  at  any  rate,  without  some  considerable  areas  of 
forest  land — would  become  arid,  uninhabitable 
wastes.  In  France  the  reafforesting  of  the  hill- 
sides has  in  many  parts  been  found  necessary,  to 
protect  the  surrounding  districts  from  drought,  on 
the  one  hand,  and  floods  on  the  other.  One 
important  office  in  nature  performed  by  masses  of 
trees  is  that  of  holding  the  balance  between  drought 
and  floods,  but  to  enlarge  upon  these  points  would 
be  to  go  too  far  into  the  technical  details  of  forestry 
for  our  purpose  here. 

“ Something  must  be  said  as  to  the  domestic  interest 
which  the  inhabitants  of  the  United  Kingdom  have 
in  the  subject  of  forestry.  There  is,  first,  the  question 
of  having  to  buy  of  the  foreigner  what  we  might,  to 
our  advantage,  produce  at  home.  No  country  is  better 
adapted  to  tree-growing  than  the  British  Isles.  If 
left  to  themselves  for  a couple  of  generations  they 
would  again  be  what  they  once  were,  lands  of  dense 
forest.  There  are  considerable  areas  now  under 
arable  culture  which  do  not  pay  for  their  cultivation. 
They  were  forced  into  cultivation  in  the  beginning  of 
the  century  and  at  various  times  since  by  the  tem- 
porary high  prices  of  agricultural  produce.  Those 
high  prices  are,  and  will  remain,  things  of  the  past. 
The  world  has  become  one  great  farm,  and  no  fiscal 
regulations  can  for  any  length  of  time  prevent  the 
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free  interchange  of  produce  between  the  nations. 
It  will  be  a century  or  more  before  the  populations 
of  the  new  countries  consume  the  whole  of  their 
agricultural  produce.  Until  then  the  agricultural 
value  of  poor  lands  in  England  must  be  low.  The 
best  thing  to  do  with  such  lands  is  to  plant  them. 
Several  collateral  advantages  would  be  obtained 
were  this  done.  At  present  the  modern  system  of 
draining  agricultural  lands  carries  off  the  rainwater 
only  too  rapidly,  producing  excessive  flooding  of  the 
lower  levels,  and  an  unnecessary  drought  on  the 
higher  levels  in  such  seasons  as  marked  last  summer. 
Woods  act  as  sponges,  retaining  the  rains  and 
allowing  the  water  to  permeate  the  soil  and  fill  the 
springs  instead  of  rapidly  flowing  off,  while  the 
roots  of  the  trees  act  as  so  many  subsoil  drains. 
Woods,  judiciously  planted,  would  also  screen  the 
adjoining  areas. 

“ The  great  difficulty,  of  course,  is  to  be  found  in 
the  fact  that  planting  is  for  many  years  almost 
unremunerative.  As  is  often  said,  a man  plants  for 
his  heirs.  But  we  are  the  heirs  of  former  planters, 
and  should  have  been  in  a poor  plight  if  our  an- 
cestors had  cultivated  only  those  crops  that  were 
immediately  remunerative.  Moreover,  nature  has 
now  no  room  to  plant  for  us,  as  she  had  in  the  past. 
This  financial  difficulty  makes  it  necessary  to  call  in 
either  State  aid  or  to  adopt  an  extensive  system  of 
co-operation  among  landowners.  As  Prof.  Balfour 
said,  the  State  can  do  something  by  way  of  example 
on  its  own  lands.  This  example  would  stimulate 
private  planters,  but  such  stimulation  would  scarcely 
be  sufficient  to  effect  all  that  is  desired.  Some 
system  of  State  loans,  repayable  as  the  woodlands 
become  remunerative,  could  be  adopted.  Certain 
kinds  of  planting  would  very  soon  give  a return. 
Osier-growing  is  remunerative  in  two  or  three  years. 
We  import  an  enormous  and  ever-increasing  quan- 
tity of  osiers,  most  of  which  we  could  grow  at  home 
on  land  otherwise  of  little  use.  The  growth  of  the 
fruit  culture  has  largely  increased  the  demand  for 
baskets,  and  other  industries  are  doing  the  same. 
In  the  case  of  the  timber  woods,  some  return  would 
be  obtained  in  the  course  of  a few  years,  and  local 
industries  would  spring  up  near  the  larger  tracts  of 
woodland,  utilising  the  thinnings,  &c. 

“It  is  indispensable  that  the  planting  be  under- 
taken under  skilled  superintendence,  and  that  a 
sufficient  body  of  trained  foresters  be  obtainable. 
Forestry  ought  to  take  the  place  in  English  educa- 
tion which  it  takes  in  France  and  Germany,  and 
ought  also  to  have  its  prizes  to  attract  a high  class  of 
students.  We  should  do  for  home  forestry  what  we 
are  doing  for  Indian  forestry.  But  before  all  this  is 
likely  to  take  place  a well-informed  public  opinion 
must  be  created.” 


SERICULTURE  IN  SPAIN 
Consul  Finn  says  that  it  is  a matter  of  surprise 
to  many  that  Malaga,  whose  climate  and  soil  are 
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so  peculiarly  adapted  to  it,  should  have  so  entirely 
allowed  the  silk  - growing  industry  to  fall  into 
oblivion.  Up  to  fifty  years  ago,  a very  extensive 
and  profitable  business  was  carried  on  in  that  dis- 
trict in  the  various  branches  of  sericulture  and  the 
manufacture  of  silken  stuffs,  but  then  the  Lyons 
weavers  took  to  adulterating  or  mixing  cotton  and 
wool  with  their  silk,  and  thus  producing  a cheaper 
material  and  underselling  those  of  the  Spanish 
manufacturer,  who,  in  course  of  time,  was  driven 
entirely  out  of  the  market,  and  even  mulberry  trees 
have  now  become  comparatively  rare  in  the  province. 
In  the  province  of  Murcia,  however,  silkworm  culture 
is  carried  on  to  some  extent,  and  considerable  atten- 
tion is  devoted  to  it.  About  450  tons  of  silk  were 
produced  during  the  year  1893,  and  about  6 tons 
of  fishing  gut,  being  a little  in  excess  of  the  quantity 
produced  in  1892.  The  native  silkworm  seed,  which 
is  considered  the  best,  is  of  a pale  yellow  colour,  and 
is  known  in  the  province  of  Murcia  as  “ Antrado.” 
One  ounce  of  this  seed  will  produce  from  100  to 
125  lbs.  of  silk.  The  price  of  this  seed  is  about 
20  to  25  pesetas  (peseta  = 9x^d.)  per  ounce,  accord- 
ing to  the  quantity  in  hand.  The  seed  is  either 
put  out  in  the  sun,  or  is  put  into  the  beds  of  the 
people  who  rear  them,  during  the  first  week  in 
March;  if  the  weather  is  favourable,  the  silkworm 
will  be  hatched  within  seven  days.  They  are 
placed  upon  sheets  spread  upon  large  trays  made 
of  cane ; they  are  then  put  out  into  the  sun  during 
the  day  and  brought  indoors  at  night.  They  are 
then  fed  on  mulberry  leaves  for  from  six  to  seven 
days,  when  the  worm  sleeps  for  two  days,  changes 
its  skin  a second  time,  and  this  is  repeated  thrice. 
After  the  third  sleep,  the  worm  feeds  for  seven  or 
eight  days,  and  then  begins  to  spin  on  bunches  of 
esparto  grass  placed  for  that  purpose.  On  the 
eighth  day  after  the  worm  has  begun  to  spin,  the 
cocoon  is  taken  down  and  either  sold  at  once  or, 
if  prices  do  not  suit,  the  cocoon  is  placed  in  a slow 
oven  and  the  worm  is  smothered.  The  cocoon  can 
then  be  kept  until  prices  are  suitable.  Each  ounce 
of  silkworm  seed  is  calculated  to  eat  2,600  pounds 
of  mulberry  leaf.  If  the  silkworm  is  intended  for 
fishing  gut,  the  larger  worms  are  selected,  on  leaving 
the  feeding  trays  to  spin.  They  are  put  into  vinegar, 
salt,  and  water,  the  strength  of  which  liquid  is  tested 
until  a fresh  laid  egg  will  float  in  it.  The  worms  are 
left  in  this  liquid  over  night  and  early  next  morning 
are  drawn  out,  by  taking  hold  of  the  head  and  tail 
and  using  a little  force.  They  are  then  put  into 
clean  water  and  washed,  and  after  being  well  cleaned 
with  chamois  leather,  are  dried  in  the  sun.  Each  worm 
yields  two  pieces  of  gut.  Women  are  employed  in  this 
operation,  and  are  given  two  pesetas  and  their  food 
per  day.  When  seed  for  the  coming  year  is  desired,  a 
few  cocoons  are  left  where  the  worm  has  spun  them, 
and  on  the  fifteenth  day  after  beginning  to  spin,  a 
moth  is  produced  which  deposits  its  eggs  on  a cloth 
placed  there  for  that  purpose,  and  then  dies.  The  cloth 
and  seed  are  then  put  away  until  the  coming  year. 
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BORDEAUX  EXHIBITION. 


Referring  to  the  notices  of  the  Exhibition,  to  be| 
held  at  Bordeaux  in  1875,  by  the  Bordeaux  Philo-i 
mathic  Society  (see  ante,  pp.  740,  758),  further’ 
information  has  been  received  from  the  Foreign- 
office,  through  the  Science  and  Art  Department,  in 
the  form  of  a list  of  articles  that  will  be  exhibited  : — 


Article s of  British  Production , Manufacture , or ; 
Trade , <5 rY.,  which  will  be  received  at  the  Bordeaux' 
Exhibition , 1895. 


1.  Animal  products,  including  sheeps’  wool,  hair, 
lard,  bacon  and  hams,  fish  oils  (Group  8). 

2.  Farinaceous  food,  including  ship  biscuits,  dog1 
biscuits,  poultry  food,  oatmeal,  rice,  vegetable  flour 
(Group  20). 

3.  Fruit  and  grain,  including  preserved  olives,' 
gherkins,  capers,  See.,  grass  seed  (Group  20). 

4.  Groceries,  including  jams,  biscuits  (sweet), 
molasses  (for  distilleries),  cocoas,  teas,  coffees 
(Group  20). 

5.  Oils  and  vegetable  extracts,  including  palm  oil, 
linseed  oil,  cotton  seed  oil,  gutta-percha  and  india- 
rubber  (Group  20). 

6.  Woods  (exotic)  (Group  9). 

7.  Vegetable  fibres,  including  cotton  (raw),  jute 
(raw),  phormium  tenax  (Group  23). 

8.  Colouring  extracts,  including  gall-nut  extract 
(Group  20). 

9.  Miscellaneous  raw  produce,  including  bran  of 
all  kinds  (Group  11). 

10.  Liquors  of  all  kinds,  including  wines  (Group 
14) ; spirits  (rum,  &c.),  (Group  15) ; beer  (Group 


[6). 


:i.  Mineral  products  (natural),  including  kaolin 


(porcelain  clay)  natural  phosphates,  talc,  sulphur 
(sublimated),  coal,  mineral  tar,  bitumen,  petroleum 
and  paraffin  (Group  17). 

12.  Metallurgical  products,  including  cast  iron, 
cast  steel,  copper  (bars  and  plates),  tin  (bars  and 
plates)  (Group  19). 

13.  Chemical  products,  including  oxalic  acid,  oxide 
of  lead,  oxide  of  iron,  carbonate  of  potassium,  bicar- 
bonate of  soda,  caustic  soda,  carbonate  of  magnesia, 
sulphate  of  ammonia,  sulphate  of  copper,  sulphate  of 
iron,  sulphate  of  aluminium,  chromate  of  potassium, 
chromate  of  soda,  superphosphate  of  lime  and  other 
chemical  manures,  sulphuretted  carbon,  products  of 
coal  distillery  (Group  19). 

14.  Dyes  and  colouring  matter,  including  varnish, 
ochre  (Group  19). 

15.  Soap  and  soap  shavings,  mustard,  starch, 
candles  (Group  9). 

16.  China,  crockery  and  glass,  including  fireproof 
(common)  pottery,  crockery  and  stoneware,  porcelain, 
table  glass,  tiles  (Group  22). 

17.  Threads  and  yarns,  Sec.,  including  yams  of 
hemp,  flax,  and  cotton,  yarns  of  goat  and  camel 
hair  (Group  23). 

18.  Tissues,  including  oilcloth  and  linoleum,  jute 
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lanufactures  (sacks,  See.),  cotton  (white,  dyed, 

I iinted),  wool  (cloth,  carpets,  lastings,  hosiery), 
lpaca  cloth  (Group  23). 

19.  Paper,  including  writing  paper,  wall-paper, 
•hotographic  paper,  cardboard  (Group  3). 

20.  Skins,  furs,  leather,  &c.,  including  sheep  and 
amb  skins,  leather  and  leather  manufacture  (Group  10). 

21.  Jewellery,  plate,  and  plated  goods,  See.,  in- 
cluding silver-plated  ware,  electro-plate,  Britannia 
[netal  ware  (Group  4). 

I 22.  Machinery,  engines,  &c.,  including  hydraulic 
:ngines,  gas  engines,  agricultural  machinery,  milling 
nachinery,  sewing  machines  (Group  18),  velocipedes 
—bicycles  (Group  24),  machine  tools,  weighing 
i scales  (Group  18). 

1 23.  Iron  ware,  including  hardware  (cutlery),  stoves 

land  grates,  iron  pipes  (Group  18),  garden  tools,  iron 
bedsteads  (Group  22). 

24.  Furniture  and  wooden  manufactures,  including 
household  furniture,  wooden  toys,  and  household 
utensils  (Group  22). 

25.  Indiarubber  goods,  iucluding  indiarubber 
clothing,  shoes,  &c.,  indiarubber  tubes,  belting, 
(Group  23). 

26.  Felt  carpetings  (Group  23). 

27.  Hats  of  felt,  silk,  and  other  materials  (Group 
I 23). 

28.  Umbrellas  and  sunshades  of  all  materials 
(Group  23). 

29.  Electrical  machinery  and  apparatus  of  all 
kinds — telephones,  Sec.  (Group  27). 

30.  Works  of  art  (paintings)  (Group  2). 

31.  Works  of  artistic  industry  (Groups  3 and  4). 


CINCHONA  CULTIVATION  IN  BRITISH 
INDIA. 

In  a recent  report  of  the  Indian  Government,  it  is 
stated  that  on  the  Government  plantation  of  the 
Darjeeling  district  in  Bengal  there  were,  at  the  end 
of  the  >ear  1892-93,  4,331,000  cinchona  trees,  or 
100,000  less  than  in  the  preceding  year.  Of  the 
existing  trees,  nearly  four-fifths  are  of  the  pure 
quinine-yielding  variety,  and  less  than  one-quarter 
belonging  to  the  cinchonine-yielding  variety.  During 
the  year  466,000  trees  were  uprooted  for  their  bark, 
or  died,  while  184,000  were  planted  out;  all  the 
new  plantations  have  for  some  years  past  consisted 
of  quinine-yielding  varieties.  The  harvest  of  dry 
bark  was  304,000  lbs.  The  factory  produced  during 
the*  year  3,481  lbs.  of  cinchona  febrifuge,  and 
5,242  lbs.  of  sulphate  of  quinine.  Quinine  is  now 
sold  to  public  institutions  and  Government  offices  at 
one  rupee  per  ounce,  while  the  febrifuge  is  sold  at 
ten  annas  per  ounce.  The  issues  from  the  factory 
were  3,647  lbs.  of  febrifuge  and  5,518  lbs  of  quinine. 
The  sales  and  issues  of  medicine  during  the  year 
yielded  a profit,  after  meeting  all  charges  for  main- 
taining the  plantations,  renewing  plant,  and  working 
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the  factory.  As  soon  as  the  remaining  million  of 
red  bark  trees  are  used  up,  it  is  intended  to  manu- 
facture only  quinine,  and  to  cease  making  cinchona 
febrifuge  at  the  Darjeeling  factory.  The  capital  cost 
of  the  plantation  had  been  repaid  by  the  sale  of 
cinchona  drugs  in  previous  years.  During  the  year 
1892,  475  lbs.  of  quinine  were  put  up  in  5-grain 
doses;  each  dose  is  carefully  packed,  and  bears 
simple  instructions  in  one  of  the  vernacular  languages 
of  Bengal.  The  packets  are  made  up  in  the  jail 
department,  and  they  are  issued  to  local  post- 
masters, who,  for  a small  commission,  retail  them 
to  the  public  at  one  pice  (one  farthing)  per 
packet,  or  dose.  As  yet,  the  arrangement  has 
been  made  for  Bengal  only ; when  it  is  extended  to 
the  provinces,  the  demand  for  quinine  thus  brought 
in  convenient  shape,  and  in  an  absolutely  pure  state, 
to  the  doors  of  the  people,  is  expected  to  increase 
indefinitely.  Ample  ground  has  been  reserved  for 
extending  the  Darjeeling  plantations.  In  the  Govern- 
ment plantations  on  the  Nilgiri  hills,  in  Madras,  the 
cinchona  trees  are  almost  all  of  the  quinine -yielding 
varieties.  Drought,  and  the  absence  of  sunshine, 
made  the  year  1893  unfavourable  for  cinchona  culti- 
vation on  the  Nilgiri  hills.  The  stock  of  dry  bark  in 
hand  at  the  beginning  of  the  year  was  416,000  lbs.  ; 
the  harvest  of  the  year  was  1 19,000  lbs.  ; the  con- 
sumption of  the  factory  was  172,000  lbs. ; and  2,000 
lbs.  were  issued  in  the  shape  of  bark.  The  produce 
of  the  factory  during  the  year  was  4,933  lbs-  0 
quinine  and  3,139  lbs.  of  cinchona  febrifuge;  3,204 
lbs.  of  the  former  and  2,600  lbs.  of  the  latter  were 
sold  or  issued  to  Government  and  municipal  or  local 
departments.  The  number  of  quinine  powders  issued 
to  the  public  by  collectors  of  districts  rose  to  170,000, 
from  37,000  in  the  previous  year.  The  area  under 
cinchona  on  private  plantations  outside  Bengal  is 
returned  at  10,862  acres,  nearly  all  of  which  are  in 
Madras.  The  exportation  of  cinchona  bark  from 
India  by  sea,  which  was  3,074,000  lbs.  in  1888-89, 
and  2,693,000  lbs.  in  1891-92,  rose  to  2,814,000  lbs. 
in  1892-93. 


THE  WATERWORKS  OF  NAPLES. 

H.M.  Consul  at  Naples  says  that  the  supply  of 
pure  water  conveyed  to  the  city  by  the  Naples 
Waterworks  Company  has  been  of  such  immense 
benefit  to  the  sanitation  of  the  city,  that  the  manner 
in  which  this  supply  is  obtained  may  be  interesting 
to  record.  Since  the  opening  of  the  works  not  only 
the  needs  of  Naples  has  been  regularly  and  abund- 
antly provided,  but  the  supply  has  been  copious 
enough  to  furnish  many  of  the  adjoining  communes 
and  islands  in  the  Gulf  of  Naples  with  good  water, 
when  such  communes  and  islands  were  afflicted  with 
epidemic  diseases,  arising  from  an  insufficient  and 
generally  impure  supply  of  drinking  water.  The 
supply  comes  from  the  springs  of  Urcinoli,  in  the 
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valley  of  Serino,  about  thirty  miles  nearly  due  east 
of  Naples,  and  1,080  feet  above  the  level  of  the  sea. 
It  was  originally  proposed  to  utilise  also  the  springs 
of  Acquaro,  situated  in  the  same  valley  about  140  feet 
higher  up,  but  on  the  first-mentioned  springs  being 
enclosed,  it  was  found  that  in  the  driest  season  they 
furnished  the  amount  stipulated  for  in  the  contract 
with  the  municipality,  viz.,  a minimum  of  37,000,000 
gallons  a day.  The  passage  of  water  through  the 
aqueduct  is  accordingly  limited  to  440  gallons  a 
second.  The  consumption  of  Naples  is  calculated 
at  44  gallons  a day  per  head  (in  comparison,  it 
may  be  noted  that  the  average  consumption  per  head 
in  London  was  given  by  the  Royal  Commission  at 
31  gallons  per  head),  which,  with  a population  of 
50,000,  only  amounts  to  22,000,000  gallons ; con- 
sequently, at  present,  16,000,000  gallons  of  water 
run  to  waste.  In  case,  however,  of  still  more  water 
being  required,  the  springs  of  Acquaro  and  Pelosi 
still  remain  untouched,  and  could  be  brought  into 
requisition.  The  geological  formation  of  the  ground 
at  the  springs  consists  of  an  impermeable  stratum 
at  a depth  of  40  feet ; aqueous  stratum  10  to  12  feet 
thick,  composed  of  sand,  shingle,  and  calcareous 
rock,  covered  and  protected  by  a constant  crust  of 
black  volcanic  sandstone ; and  above  this,  vegetable 
earth  and  gravel.  The  subterranean  waters  are 
derived  from  distant  parts  of  the  mountainous  region, 
by  which  the  valley  is  surrounded.  Two  mountain 
torrents,  which  traverse  the  tract  of  land  above 
described,  have  been  floored  and  walled  with  con- 
crete to  prevent  their  currents  from  mingling  with 
the  springs.  An  area  of  35,000  square  yards  to 
40,000  square  yards  of  the  aqueous  sand  has  been 
drained  by  means  of  three  collecting  channels,  about 
6 feet  high  and  5 feet  wide,  which  have  a total 
length  of  563  yards.  They  are  generally  placed 
either  in  the  tufa  or  at  the  top  of  the  aqueous 
stratum.  The  bottoms  of  the  conduits  are  made 
porous,  and  a considerable  space  outside  the  walls 
of  each  channel  is  packed  with  broken  limestone. 
Over  the  whole  are  two  layers  of  beaten  clay,  with  a 
layer  of  cement  between  each,  so  that  the  surface 
water  cannot  penetrate  the  system.  Above  this, 
earth  is  filled  in  to  the  general  level  of  the  area, 
The  water  that  flows  into  and  through  these  channels 
is  very  pure,  and  of  the  average  temperature  of  120 
Centigrade.  The  conveyance  of  this  large  quantity 
of  Water  to  Naples  is  effected  as  follows  : — 
A covered  masonry  canal  lined  throughout  with 
Grenoble  cement,  laid  generally  at  a depth  of 
three  feet  below  the  surface  of  the  ground,  but 
sometimes  through  tunnels  under  the  hills,  doubly 
placed  along  aqueducts  raised  66  feet  over  valleys, 
and  once  changing  into  four  parallel  iron  tubes,  2\ 
feet  wide,  which  descend  into  the  valley  of  Cronti, 
and  rise  on  the  opposite  side,  having,  at  the  lowest 
point,  to  resist  a pressure  of  seven  atmospheres,  con- 
veys the  water  for  a distance  of  37  miles  into  two 
covered  reservoirs  on  the  hill  of  Cancello,  about  12^ 
miles  distant  from  Naples.  The  reservoirs  are  at 


the  respective  elevations  of  68  and  444  feet.  The 
power  of  the  fall  of  water  from  Cancello  into  the 
plain  is  calculated  at  2,900  horse-power,  and  might 
be  easily  utilised  for  the  production  of  electricity. 
From  these  reservoirs  three  iron  syphons  proceed 
down  into  the  plain,  and  up  into  the  hill  of  Capodi- 
monte,  which  dominates  Naples.  The  longest  of  the 
three  syphons  measures  more  than  14  miles  from  end 
to  end  ; it  debouches  into  the  high-service  reservoirs 
600  feet  above  the  sea-level.  These  reservoirs  may 
be  reckoned  among  the  grandest  works  of  modern 
times  ; they  are  entirely  hewn  out  of  the  rock.  The 
low-service  one  holds  240,000  cubic  feet  of  water  in 
five  large  tunnels,  which  are  filled  to  a depth  of  27 
feet.  This  reservoir  lies  150  feet  below  the  surface' 
of  the  ground,  so  that  the  water  is  always  cool.  From 
the  Capodimonte  reservoirs  the  main  service  pipes 
branch  all  over  the  city,  forming  a network,  with 
close  meshes;  the  supply  is  continuous,  and  there 
are  no  domestic  cisterns.  From  this  description  it 
will  be  seen  that  the  water  is  collected  under  ground, 
in  pure  mountainous  strata,  at  a high  elevation.  All 
the  reservoirs  are  subterranean,  and  the  water  there- 
fore is  never  exposed  to  the  open  air  until  it  issues 
from  the  taps  or  fountains  in  Naples.  Reservoirs 
and  aqueducts  are  alike  thickly  lined  with  Grenoble 
cement,  rendering  pollution  impossible.  The  length  of 
the  whole  system  of  pipes  that  feed  the  city  from  the 
reservoirs  of  Capodimonte  was,  at  the  opening  of  the 
works,  62  miles.  Numerous  public  fountains  stand  in 
all  the  twelve  quarters  of  the  city,  and  flow  constantly. 


CULTIVATION  AND  USE  OF  LENTILS  IN 
INDIA. 

The  lentil  is  a valuable  pulse  grown  as  a winter 
crop  all  over  India,  especially  in  the  Central  Pro- 
vinces and  Madras.  In  the  Punjab  it  is  commonly 
cultivated  throughout  the  province,  and  is  grown  as 
high  as  5,500  feet  on  the  Chenab,  and  in  parts  of 
Laddack  as  high  as  11,500  feet.  The  United  States 
Consul  at  Calcutta  says  that  in  his  district  the  lentil 
is  an  inundation  crop,  and  is  never  sown  on  other 
soils ; either  new  alluvial  soils  or  light  lands  that  are 
not  good  enough  for  wheat  are  selected.  It  may 
follow  “mattar”  (Lathyrus  sativa)  or  be  the  first 
crop  on  new  alluvial  soil.  The  land  is  ploughed  once 
or  twice  and  the  seed  is  sown  broadcast.  One 
ploughing  takes  place  after  the  seed  is  sown.  Decem- 
ber and  January  are  the  months  for  sowing,  from 
thirty  to  forty-five  pounds  of  seed  per  acre  being  the 
quantity  used.  The  crop  ripens  towards  the  end  of 
March  or  the  beginning  of  April.  It  is  reaped,  not 
pulled.  The  yield  is  light,  and  the  pods  are  liable  to 
be  attacked  by  caterpillars.  Rain,  wind,  and  thunder 
are  hurtful  when  the  plant  is  in  flower.  In  the  North- 
West  Provinces  the  lentil  is  grown  as  a winter  crop, 
under  much  the  same  conditions  as  pease.  It  is 
grown  on  all  kinds  of  soils,  but  chiefly  in  lowlands. 
It  is  seldom  grown  after  an  autumn  fallow,  but  most 
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ommonly  follows  early  rice.  It  is  often  sown  while 
he  rice  stalks  are  standing  and  allowed  to  grow  up 
imong  them.  Three  ploughings  as  a rule  are  suffi- 
:ient.  The  quantity  of  seed  sown  per  acre  varies 
yith  the  condition  of  the  soil,  but  is  commonly  about 
eighty  pounds.  The  average  product  per  acre  on  un- 
irrigated lands  is  from  520  to  640  pounds  of  grain, 
out  with  irrigation  from  800  to  960  pounds  would  not 
be  an  excessive  return.  In  the  Central  Provinces  the 
lentil  is  everywhere  grown  as  a cold  weather  crop. 
Its  cultivation  is  largest  in  the  Narbudda  valley, 
the  Satpura  district,  and  Chattisgarth.  In  the 
Nagpur  district  it  is  less  popular.  The  crop  is 
generally  on  the  best  black  soils.  The  growth  of 
lentils  on  black  soils  may  be  accepted  as  an  indi- 
cation that  the  land  is  of  the  best  quality.  A curious 
fact  in  connection  with  its  cultivation  in  Chattisgarth 
is  that  the  Santami  Chamaro,  who  form  an  important 
section  of  the  agricultural  community,  decline  to 
have  anything  to  do  with  it,  on  the  ground  that,  in 
its  red  colour,  it  resembles  flesh.  In  Berar,  the 
crop  is  grown  only  to  a small  extent.  In  Bengal, 
there  are  two  varieties  grown,  the  Patna  variety,  and 
a variety  met  with  in  Lower  Bengal ; the  plants  of 
the  latter  are  bushy,  and  give  a better  yield ; it 
thrives  best  on  clay  soils,  as,  in  a very  light  soil,  the 
plants  wither  away  ; it  comes  after  and  is  followed  by 
rice ; three  or  four  ploughings  suffice.  It  should  be 
sown  when  the  land  is  fairly  dry,  for  if  too  much 
moisture  be  present  the  plants  shoot  up  quickly,  but 
afterwards  make  no  progress.  Twenty  pounds  of 
seed  are  sown  to  the  acre,  from  the  middle  of  October 
to  the  end  of  November,  and  barley  is  sometimes 
mixed  with  it.  It  is  harvested  in  February  and 
March,  and  yields  from  480  to  640  pounds  per  acre. 
In  the  Baghulpore  district  one  or  two  ploughings  and 
one  or  two  harrowings  are  considered  sufficient.  The 
seed  is  sown  in  October  and  November,  and  the  crop 
is  reaped  in  March  and  April.  Lentils  are  also 
grown,  to  a limited  extent,  in  Chutia-Nagpur,  and 
in  the  Behar  districts.  In  Bombay  the  lentil  crop  is 
an  unimportant  one,  compared  with  the  other  pulses ; 
as  in  other  districts,  it  is  sown  in  October.  It  is 
chiefly  grown  in  the  area  of  Nasik ; Assam  and  Burma 
also  produce  lentils.  The  lentil  is  especially  suited 
to  low-1) ing  moist  soils  ; the  soil  requires  very  little 
preliminary  working,  and  the  crop  little  attention  ; 
the  yield  might  be  considerably  increased,  if  more 
pains  were  taken  with  the  selection  of  seed  for  sow- 
ing, since  there  are  some  varieties  of  the  lentil  which 
produce  seed  weighing  twice  as  much  as  the  small, 
common  sort,  and  which,  notwithstanding  their  size, 
do  not  make  a proportionately  increased  demand  on 
the  resources  of  the  soil.  The  lentil  is  eaten  by  the 
natives  as  “ dal,”  flavoured  with  various  ingredients, 
and  as  a component  part  of  the  dish  called  “ kichri.” 
It  is  considered  the  most  nutritious  of  the  pulses  ; it 
is  thought  to  be  heating,  when  too  freely  indulged 
in,  and  to  cause  eruptions.  The  young  pod  is 
occasionally  eaten  as  a vegetable,  and  the  dry 
leaves  and  stalks  are  used  as  fodder  for  cattle. 


MINING  INDUSTRIES  OF  NORTH 
PORTUGAL. 

There  are  good  lodes  of  antimony  running  from 
north-west  to  south-east,  about  eight  miles  from 
Oporto  ; the  principal  mines  are  Montalto,  Godomar, 
Tapada,  and  Vallongo.  Consul  Hay  Newton  says 
that  these  have  been  worked  for  some  years  with 
more  or  less  success,  large  dividends  having  been  paid 
on  some  of  them,  but  as  a rule  they  have  been  mis- 
managed. The  antimony  is  found  in  the  quartz  reefs 
which  intersect  the  Silurian  schists,  but  in  the  same 
quartz  veins  gold  appears,  sometimes  in  considrable 
quantities,  but  whether  in  paying  proportion  is  still  a 
problem  to  be  solved  by  mining  engineers.  During 
the  last  eight  or  ten  years  attention  has  been  attracted 
to  the  extraction  of  gold.  Quartz,  principally  from 
the  mines  referred  to  above,  has  been  sent  to  Ger- 
many, and  also,  it  is  stated,  to  England,  and  the 
per-centage  of  gold  extracted  appears  to  be  favourable, 
but  the  expense  of  shipping  the  quartz  for  extraction 
was  so  great  that  attention  was  turned  to  effecting 
that  process  on  the  spot.  Great  secrecy  has  been 
maintained  with  regard  to  the  results,  therefore  no 
opinion  can  be  formed  as  to  whether  the  undertakings 
have  been  profitable  or  otherwise.  In  Portugal  there 
are  three  distinct  coal  deposits.  In  the  north,  near 
Oporto,  the  coal  is  anthracite,  of  good  quality,  but 
often  so  mixed  with  shale  as  to  render  the  working 
difficult.  The  principal  mines  are  St.  Pedro  da  Cora, 
Passal  de  Baisco,  Covello  and  Midoes  and  Pejao.  The 
coal  extracted  from  these  mines  is  used  in  Oporto 
for  cooking  ranges  and  stoves,  and  the  soft  coal  is 
made  into  briquettes,  or  patent  fuel,  for  the  same 
purpose.  Near  Busaco,  at  Santa  Catharina,  there 
are  some  coal  beds  of  a semi-bituminous  coal,  but 
these  mines  are  not  now  being  worked.  The  principal 
silver  and  lead  mines  are  Brasal,  Coimbra,  and  Gon- 
darem,  but  the  latter  mine  is  not  now  working.  A 
small  amount  of  manganese  is  extracted  and  shipped 
abroad  from  a mine  near  Anadia.  Iron  is  found  dis- 
tributed generally  all  over  northern  Portugal,  in 
larger  or  smaller  degrees.  The  only  large  deposit  is 
at  Moncorvo,  about  eighty  miles  up  the  River  Douro. 
This  iron  is  magnetic,  and  the  supply  is  very  large, 
but  the  distance  from  a sea  port  renders  it  valuelesss, 
until  a railway  or  other  means  of  communication 
enables  it  to  be  shipped  at  a small  expense.  A 
small  amount  of  gold  washing  is  done,  but  only 
in  summer.  There  are  several  very  good  slate 
and  marble  quarries  in  northern  Portugal.  The 
latter,  although  the  marble  is  of  very  fine  quality , 
either  from  bad  management  or  some  other  cause, 
do  not  seem  to  be  worked  with  success.  Slate, 
however,  is  worked  in  some  districts  most  suc- 
cessfully. One  quarry,  near  Vallongo,  belonging 
to  an  English  company,  exports  slabs,  beds  for 
billiard  tables,  and  slates  for  roofing,  both  to 
England  and  Brazil.  One  slab,  17  feet  l°n£» 
from  this  quarry,  was  exhibited  at  the  Adelaide 
Exhibition. 
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THE  ECONOMIC  CONDITION  OF  CHINA. 

On  the  subject  of  the  productive  forces  and  natural 
wealth  of  China  only  a general  idea  is  obtained  from 
the  reports  of  missionaries,  travellers,  consular,  and 
diplomatic  officers,  and  the  representatives  of  trading 
houses  there,  the  official  returns  being  silent,  except 
so  far  as  regards  the  commerce  of  the  country.  In 
his  dictionary  of  statistics,  Mulhall  gives  some 
interesting  particulars  of  trade,  population,  shipping, 
and  coal  mining,  but  he  says  nothing  of  agricultural 
and  other  industries.  A correspondent  of  the 
Economiste  Frangaise  says  that  the  Chinese  are 
essentially  an  agricultural  and  industrial  people,  but 
the  country  has  to  support  the  burden  of  a popula- 
tion of  over  400,000,000  of  souls.  The  country  may 
be  divided  into  two  zones.  The  first,  which  may 
be  called  the  mountainous  zone,  comprises  seven 
provinces,  with  an  extent  of  about  858,000  square 
miles,  and  a population  of  101,000,000.  This  is  a 
poor  zone,  into  which  travellers  rarely  venture. 
Rice,  which  is  the  staple  commodity,  cannot  be 
cultivated  in  all  parts  of  this  zone,  it  being  necessary 
to  import  it  from  other  districts.  It  is  this  district 
which  furnishes  to  China  her  soldiers,  emigrants,  and 
pirates ; it  is  also  what  may  be  termed  the  revolu- 
tionary zone.  It  could  be  made,  by  cattle  rearing,  a 
source  of  considerable  wealth,  but  the  Chinese  are 
the  least  of  all  nations  devoted  to  pastoral  pursuits ; 
they  do  not  possess  many  cattle,  and  consume  very 
little  milk ; in  general,  their  favourite  articles  of  con- 
sumption are  fish,  pork,  poultry,  and  particularly 
ducks,  of  these  they  possess  an  immense  variety.  The 
second  zone — the  great  Chinese  zone — is  in  the  delta, 
or,  rather,  the  series  of  deltas  formed  by  the  Hoang- 
Ho,  Yang-Si-Kiang,  and  other  less  important  streams. 
This  zone  comprises  1 1 provinces,  with  a population 
of  300,000,000.  These  provinces  are  the  following  : — 
Kouang-Toung,  Fo-Kien,  Tche-Kiang,  Kiang-Si, 
Hou-nan,  Kiang-son,  Hou-pe,  Ngan-Hoei,  Ho-nan, 
Chang-Toung,  and  Pe-tchili.  In  this  zone  the  pro- 
vinces of  Tche-Kiang,  Hou-nan,  and  Kouang-Toung 
are  not  so  densely  populated  as  the  others.  In  the 
north,  particularly  in  the  great  plain  which  adjoins 
Peking,  the  cultivation  of  cereals  abounds,  such  as 
rice,  wheat,  and  millet.  As  regards  rice,  the  country 
does  not  produce  sufficient  for  her  requirements,  but 
lias  to  resort  to  importation.  Thus,  in  severe 
winters,  she  is  exposed,  more  particularly  in  the 
provinces  of  the  first  zone,  to  terrible  famines  and 
distress,  such  as  those  experienced  in  1878,  as  China 
is  almost  completely  wanting  in  railways,  and  the 
only  good  routes  belong  to  the  second  zone,  notably 
the  canal  which  places  the  river  in  communication 
with  Pei-Ho,  and  Tien-tsin  with  Hang-Tcheou.  The 
rich,  tropical  articles  of  cultivation,  such  as  tea, 
hemp,  silk,  indigo,  bamboo,  & c.,  belong  particularly 
to  the  southern  provinces  of  the  second  zone.  The 
best  teas  come  from  the  maritime  provinces  of  Fo- 
Kien  and  Kiang-sou.  The  Chinese  are  the  finest 
horticulturists,  gardeners,  and  silk  growers  in  the 
world.  They  are  wonderfully  successful  in  fruit 


growing.  The  Chinese  are  also  great  fish  breeders,! 
for  fish  replaces  meat  as  an  article  of  diet  in  China.i 
As  regards  the  production  of  silk  and  tea,  it  isj 
estimated  that  the  former,  throughout  the  world, 
amounted,  in  1890,  to  25,000  tons,  of  which  China 
contributed  11,000.  As  to  tea,  an  idea  may  be  formed 
from  the  figures  of  the  exports ; these  fell  from 
133,000,  in  1880,  to  108,000  tons  in  1893.  As 
industrial  production,  China  is  the  country  of  all 
others  possessing  the  greatest  number  of  small  work- 
shops and  factories  for  working  all  kinds  of  metals, 
for  the  extraction  of  minerals,  the  manufacture  of 
furniture,  silk  wares,  porcelain,  paper,  looking- 
glasses,  lacquer  wares,  articles  of  mother-of-pearl, 
tortoiseshell,  and  ivory ; for  the  preparation  of 
varnish,  inks,  colours,  coarse  woollen  goods,  &c.  The 
Chinese  make  excellent  workmen,  and  the  Chinese 
factory  is  a model  of  the  small  workshop,  in  which 
the  proprietor  works  with  one  or  two  apprentices.  The 
Chinese  territory  is  particularly  rich  in  minerals  of 
all  kinds,  particularly  in  coal  and  iron.  The  coal 
industry  has  a great  future  before  it  in  this  country, 
but  at  present  its  development  is  checked  by  the  want 
of  capital,  engineers,  and  workmen.  China  with  its 
dependencies,  forming  an  area  eight  times  as  great  as 
that  of  France,  carries  on  a considerable  internal  trade 
by  means  of  the  chief  rivers,  their  affluents,  the  old 
roads,  and  the  canals.  There  is  a constant  inter- 
change of  commodities  between  the  eighteen  pro- 
vinces and  the  dependencies.  As  regards  the  foreign 
trade  of  the  country,  Chinese  commercial  relations 
may  be  divided  into  two  groups,  first  the  relations 
with  the  neighbouring  States,  Japan,  the  Malay 
States,  Indo-China,  India,  and  Russia.  These  re- 
lations are  of  old  standing  and  are  maintained  as 
much  by  land  as  by  sea.  The  Chinese  for  a long 
time  past  have  founded  colonies  round  the  mother 
country.  Chinese  are  met  with  in  all  the  islands  of 
the  Indian  seas,  and  by  reason  of  the  extent  of  their 
capital,  their  intelligence  and  their  relations  with 
China  itself  are  of  considerable  importance  in  the 
commercial  community.  Then  come  the  relations 
with  other  nations,  particularly  with  England,  Ger- 
many, the  United  States,  and  France.  These  re- 
lations date  principally  from  the  latter  part  of  the 
present  century.  Trade  is  carried  on  through  the 
various  Treaty  ports,  which  are  twenty  - four  in 
number.  The  total  value  of  the  imports  for 
home  consumption  into  China  in  1893  amounted  to 
^30,272,000,  as  compared  with  ^29,413,000  in  1892, 
and  ^32,943,000  in  1891.  The  corresponding  figures 
for  the  exports  are  ^23,326,000,  ^22,333,000,  and 
^24,816,000.  In  the  imports,  cotton,  woollen,  and 
metal  goods  take  the  first  rank,  while  in  the  exports 
the  principal  articles  are  silk,  sugar,  and  tea.  The 
principal  countries  from  which  imports  are  received 
into  China  are  in  the  order  of  their  importance  as 
follows — United  Kingdom  and  its  dependencies, 
Japan  and  the  United  States.  The  amount  of  import 
duties  levied  in  1893  was  ^1,240,000  as  compared 
with  ^1,464,000  in  1892,  and  ^1,760,000  in  1891. 
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CANTOR  LECTURES . 

THE  DETECTION  AND  ESTIMATION  OF 
SMALL  QUANTITIES  OF  INFLAMMABLE 
GAS  OR  VAPOUR  IN  THE  AIR. 

By  Frank  Clowes,  D.Sc.Lond.,  F.I.C., 

Professor  of  Chemistry  in  the  University  College, 
Nottingham. 

Lecture  III. — Delivered  February  5. 

The  Flame -test. 

The  flame-test  for  detecting  and  measuring 
small  proportions  of  inflammable  gas  and 
vapour  in  the  air,  possesses  the  following 
advantages  over  other  methods  which  have 
been  already  referred  to  : — 

1.  The  flame-test  is  not  appreciably  interfered 

with  in  its  indications  by  the  presence  of 
carbonic  acid,  or  of  moisture,  within  the 
limits  in  which  these  occur  in  the  coal- 
mine. 

2.  The  variations  of  the  pressure  and  tempera- 

ture of  the  air  of  the  mine  which  occur 
under  working  conditions  do  not  appreci- 
ably affect  the  results. 

3.  The  test  can  be  made  on  the  spot  where  the 

per  - centage  of  gas  in  the  air  is  to  be 
found. 

4.  It  yields  its  result  at  once,  without  the 

delay  caused  by  a lengthened  experi- 
mental process,  or  by  the  necessity  of 
calculation  or  of  correction. 

5.  The  apparatus  required  for  the  test  is 

simple  in  character,  and  cannot  easily  be 
put  out  of  order ; it  is  not  fragile,  and 
will  stand  the  rough  usage  to  which 
it  may  be  necessarily  subjected  in  the 
mine. 


6.  The  method  of  testing  requires  no  special 
training  or  explanation,  since  it  is  the 
one  usually  employed  in  the  coal-mine. 
Further,  no  demand  for  skill  or  dexterity 
is  made  on  the  observer  beyond  that 
which  may  be  expected  of  any  mine 
official ; and  in  the  better  forms  of  flame- 
testing apparatus  only  average  eye  sight 
is  necessary  to  perceive  and  register  the 
indications. 

This  test  is  applied  by  means  of  a suitable 
flame  burning  in  some  form  of  safety-lamp. 
It  should  undoubtedly  be  made  by  the  flame- 
cap  method,  since  the  **  spiring”  of  the  flame 
is  untrustworthy,  for  reasons  which  have  been 
already  stated. 

Improvements  in  the  Methods  of 
Flame-tests. 

The  very  considerable  advantages  presented 
by  the  flame-test  over  other  methods  of  gas- 
testing must  be  manifest  j it  has  therefore  been 
felt  by  many  inventors  to  be  a matter  of  great 
importance  to  improve  the  original  simple,  but 
insufficient  apparatus  by  which  the  test  was 
applied,  and  to  make  its  indications  as  delicate 
and  trustworthy  as  possible. 

The  principal  defects  in  the  Davy-lamp  oil 
flame,  which  was  the  first  safe  method 
employed  for  detecting  gas  by  means  of  the 
flame-cap,  were  the  following  : — 

1.  Owing  to  variations  caused  in  the  wick 
by  charring,  to  the  rapid  changes  suffered 
by  the  flame,  and  to  the  absence  of  any 
standard  of  adjustment,  the  flame  cannot 
be  always  set  to  an  invariable  size ; and 
since  the  appearance  and  dimensions  of 
the  flame-cap  seen  over  any  particular  flame 
vary  considerably  with  the  dimensions  of 
the  flame,  the  flame-caps,  seen  at  different 
places  and  at  different  times,  are  not 
comparable  with  one  another  or  with  any 
standard.  In  special  tests  with  small  per- 
centages of  gas,  the  variation  reached  150  per 
cent.  This  defect  applies,  in  varying  degree, 
to  all  wick-fed  flames. 

2.  The  reduced  oil  flame  is  not  sufficiently 
large  and  hot  to  yield  visible  caps,  when 
small  per-centages  of  gas  are  present.  The 
flame  is  of  necessity  considerably  reduced  in 
size,  in  order  that  its  luminosity  may  be,  as 
far  as  possible,  removed.  Even  in  the  presence 
of  the  slight  luminosity  of  the  reduced  flame, 
the  pale  caps,  given  by  small  per-centages  of 
gas,  become  invisible. 

3.  The  obstruction  offered  by  the  gauze  of 
the  Davy-lamp  prevents  pale  caps  from  being 
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detected,  and  the  back-ground  of  the  gauze  is 
also  not  well  adapted  to  throw  up  the  cap. 

MM.  Mallard  et  Le  Chatelier,  in  1 88 1 , as 
has  been  already  stated,  remedied  some  of  the 
defects  of  the  oil-flame,  as  ordinarily  applied. 
In  the  lamp  introduced  by  these  gentlemen, 
the  reduced  flame  was  concealed  from  the  eye 
by  metal  screens  (Fig.  i),  and  it  could  be 


roughly  brought  to  standard  height,  by  draw- 
ing down  the  wick,  until  the  tip  of  the  flame 
just  reached  the  upper  edge  of  the  screen. 
The  cap  was  also  observed  through  glass 
instead  of  through  gauze,  and  was  seen 
against  a dead-black  background  eminently 
adapted  to  render  it  visible.  This  lamp  ac- 
cordingly enabled  lower  per-centages  of  gas 
to  be  detected  than  were  discoverable  by  the 
Davy  lamp.  But  it  still  possessed  the  dis- 
advantage of  employing  a flame  which  could 
not  be  called  strictly  a standard  flame,  owing 
to  the  serious  and  rapid  alterations  which  the 
oil  wick  undergoes  in  burning.  The  flame 
was  also  still  too  small  to  give  distinct  and 
easily  visible  caps  in  the  presence  of  small 
proportions  of  gas.  Complaint  was  also  made 
that  the  flame  lost  much  of  its  lighting  power, 
when  it  was  raised  to  its  full  height,  by  the 
obstruction  offered  by  the  screens. 

James  Ashworth,  working  on  somewhat  the 
same  plan,  has  also  introduced  a lamp  which 
has  already  been  referred  to  {ante,  p.  796). 
This  lamp  burns  benzoline,  and  this  prevents 
the  serious  charring  of  the  wick  which  occurs 
when  oil  is  used.  The  reduced  benzoline 
flame  is  decidedly  superior  to  the  oil-flame  for 
testing  purposes.  It  maintains  itself  more 
satisfactorily  after  having  been  adjusted,  it 
possesses  less  luminosity,  and  when  in  use  it  is 
shielded  from  the  eye  by  a screen,  which  also 


serves  for  setting  the  flame  to  uniform  height. 
The  caps  are  observed  through  glass  against 
a roughened  non-reflective  background ; and 
although  the  caps  are  small,  and  with  low 
proportions  of  gas  are  apt  to  be  confounded 
with  the  halo  always  visible  over  the  benzoline 
flame,  they  are  undoubtedly  visible  when  from 
1 to  1*5  per  cent,  of  gas  or  upwards  is  present. 

MM.  Mallard  et  Le  Chatelier,  in  1881, 
proposed  another  plan  of  increasing  the 
delicacy  and  accuracy  of  the  flame-test  for 
gas.  Recognising  that  one  of  the  principal 
disadvantages  hitherto  attaching  to  this  test 
arose  from  the  necessity  of  employing  a very 
small  flame,  reduced  in  size  in  order  that  it 
might  not  be  luminous,  they  suggested  the 
adoption  of  a flame  which  was  non-luminous, 
even  when  it  was  of  large  dimensions.  The 
flames  which  naturally  occurred  to  them  were 
those  of  alcohol  and  of  hydrogen.  They  found 
that  with  a large  alcohol  flame  0*5  per  cent, 
of  firedamp  could  be  detected,  whilst  a hydro- 
gen flame  enabled  0*25  per  cent,  of  the  gas  to 
be  readily  found.  These  gentlemen  proposed 
to  burn  the  testing-flame  in  a separate  safety- 
lamp,  which  would  be  carried  together  with 
the  illuminating  oil-lamp.  Since  the  hydro- 
gen flame  proved  itself  to  be  superior  to 
the  alcohol  flame,  they  attempted  to  devise 
a means  for  the  chemical  generation  of  hydro- 
gen gas  in  the  oil-reservoir  of  a safety-lamp, 
intending  to  burn  this  gas  in  a regulated 
stream  from  a jet  fixed  within  the  lamp  and 
connected  with  the  reservoir.  This  attempt 
ended  in  failure ; the  process  of  generating 
the  gas  was  troublesome  and  unpractical,  and 
the  regulation  of  the  size  of  the  flame  was 
found  to  be  impossible. 

Pieter,  in  1883,  described  an  arrangement 
by  which  a hydrogen  flame  of  more  or  less 
standard  dimensions  might  be  produced  from 
a chemical  generator,  and  might  be  used 
above  ground  to  test  samples  of  gas  brought 
up  from  the  mine.  This  apparatus  was  not 
adapted  to  the  ordinary  necessities  of  gas- 
testing in  the  mine,  and  does  not  appear  to 
have  come  into  use.  But,  failing  to  adapt  the 
hydrogen  flame  to  an  ordinary  safety-lamp, 
Pieler  devised  a large  gauze-lamp,  similar  in 
character  to  a Davy  lamp,  in  which  alcohol, 
instead  of  oil,  was  burnt  from  the  reservoir  by 
means  of  a circular  wick.  A large  pale,  but 
somewhat  luminous,  flame  was  thus  obtained, 
which  was  concealed  from  the  eye  by  being 
surrounded  by  a circular,  conical  metal  screen 
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Fig.  2. 


(see  Fig.  2),  and  was  set  to  standard  height 
by  bringing  its  top  to  a level  with  the  top  of 
the  screen.  The  large  flame  of  the  Pieler 
lamp  gives  caps  of  much  greater  dimensions 
than  those  which  are  furnished  by  the  ordinary 
flames  employed  for  gas-testing  (Fig.  3).  The 
lamp  in  its  original  form  was,  however,  far 
from  being  safe  for  use  in  the  coal-mine.  The 
flame  of  gas  burning  within  the  gauze  could 
be  blown  through  the  gauze  and  make  the 
gauze  red-hot,  and  thus  lead  to  firing  of  gas 
in  the  air  around.  This  danger  has  been 
removed  by  “ bonnetting  ” the  lamp,  or  sur- 
rounding the  gauze  by  a metal  cylinder.  The 
observation  of  the  caps  is  made  through  a 
window  in  the  bonnet,  but  the  use  of  the 
window  much  impairs  the  visibility  of  the 
smaller  and  fainter  caps.  Another  cause  of 
trouble  and  danger  arises  from  the  heating  of 
the  alcohol  reservoir  by  the  combustion  of  gas 
within  the  gauze  of  the  lamp.  This  causes 
the  alcohol  ultimately  to  boil,  and  leads  to  the 
production  of  a large  and  dangerous  flame  of 
burning  alcohol  vapour.  This  property  of  the 
lamp  renders  it  impossible  to  take  it  into  any 
part  of  the  mine,  where  more  than  2 or  3 per 
cent,  of  gas  may  be  present.  In  any  case, 
the  lamp  cannot  be  used  in  the  mine  without 
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being  accompanied  by  an  ordinary  lighting 
safety-lamp,  since  the  alcohol  flame  itself  does 
not  serve  for  illumination.  The  lighting-lamp, 
accordingly,  is  employed  to  test  for  the  higher 
proportions  of  gas ; and  the  Pieler  lamp, 
which  cannot  indicate  more  than  175  per 
cent,  of  gas  by  the  flame-cap,  is  employed  only 
for  the  lower  per-centages. 

The  Pieler  lamp  has  been  used  in  many 
mines,  where  the  manager  undertakes  the 
wise,  if  not  necessary,  precaution  of  syste- 
matically examining  the  air  for  traces  of  gas. 
It  is  undoubtedly  more  delicate  and  accurate 
in  its  indications  than  the  oil-lamp,  but  it  falls, 
in  many  respects,  short  of  the  standard  to  be 
desired.  Careful  experiments  undertaken  with 
this  lamp  have  shown  that  it  possesses  the 
following  disadvantages. 

1 . Although  arrangements  are  made  to  bring 
the  alcohol  flame  to  standard  height,  it  is 
impossible  to  adjust  the  height  with  any 
certainty,  since  the  tip  of  the  flame  is  of  a 
hazy  and  indefinite  character.  Any  slight 
variation  in  the  adjustment  of  the  height 
of  this  large  alcohol  flame  produces  con- 
siderable effect  upon  the  height  of  the 
flame-cap  and  the  consequent  measurement 
of  the  gas. 

2.  The  hazy  tip  of  the  flame,  as  seen  in  gas- 
free  air,  corresponds  almost  precisely  with 
the  cap  produced  in  the  flame  by  the 
presence  of  0^25  per  cent,  of  gas : hence 
this  proportion  of  gas  cannot  be  detected 
and  measured  with  any  certainty.  Thus,  the 
following  differences  in  cap -height  were  noted, 
with  varied  height  of  test-flame  : — 


Per-centage  of  gas. 

1 per  cent,  of  gas 
o*5  » » 


Test-flame  10  m.m. 
27  m.m.  cap. 

23  „ „ 


Test-flame  15  m.m. 
50  m.m.  cap. 

38  » j> 


3.  The  serious  obstruction  offered  by  the 
gauze,  and  by  the  window  in  the  bonnet  when 
it  is  slightly  soiled,  prevent  the  fainter  caps 
from  being  seen  at  all.  This  effect  is  in- 
creased by  the  unsuitability  of  the  gauze  as  a 
background  to  the  caps.  Thus  a cap  140 
millimetres  in  height,  when  seen  over  the  naked 
flame,  was  reduced  to  47  millimetres  when  it 
was  seen  through  the  gauze  ; that  is,  the  in- 
dication of  1 per  cent,  of  gas  was  reduced  to 
that  for  o’5  per  cent.  This  is  probably  the 
reason  why  the  cap-heights  actually  seen  do 
not  at  all  agree  with  the  heights  shown  on  the 
scale-glass. 

4.  The  range  of  testing  with  the  alcohol 
flame  is  very  limited,  and  becomes  still  more 
limited  by  the  peculiarities  of  the  lamp  already 


referred  to . Another  indicator  must  therefore 
always  be  at  hand  to  supplement  the  Piele:! 
lamp. 

5.  The  inconvenience  due  to  the  necessity  oi' 
carrying  a second  lamp  together  with  the 
Pieler,  and  the  fact  that  it  becomes  strongly! 
heated  if  exposed  to  even  a moderate  amount 
of  gas  so  as  to  lead  to  danger  and  to  unfit  it: 
for  further  gas-testing  for  a long  time,  are  also 
serious  defects  in  this  lamp. 

M.  Chesneau,  in  1892,  introduced  another; 
form  of  lamp,  burning  a large  alcohol  flame, , 

Fig.  4. 


for  gas-testing.  The  lamp  is  of  the  Fumat 
pattern,  and  takes  its  air  feed  from  below  the 
burner.  The  upper  part  of  the  lamp  is  isolated 
from  the  reservoir,  so  as  to  avoid  the  danger- 
ous heating  of  the  alcohol  which  occurs  in  the 
Pieler  lamp.  The  construction  of  the  lamp  is 
further  stated  to  provide  for  the  total  extinction 
of  all  flame  within  the  lamp,  when  it  is  ex- 
posed to  dangerous  proportions  of  gas.  (See 
Fig-  4-) 

One  of  the  principal  advantages,  however, 
which  is  claimed  for  this  lamp,  is  the  intro- 
duction of  a copper-salt  into  the  alcohol  of 
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the  reservoir  ; this  leads  to  the  flame  and 
the  caps  being  coloured,  and  thus  renders  them 
more  visible.  The  salt  originally  used  for 
this  purpose  was  copper  chloride.  But  both 
this  salt,  and  the  acid  which  must  be  used 
with  it,  corrode  the  reservoir  and  wick -tube, 
and  lead  to  the  formation  of  a deposit  of 
cuprous  chloride,  which  rapidly  chokes  the 
wick . Hence  copper  nitrate,  together  with  some 
ethylene  chloride  has  recently  been  dissolved 
in  the  alcohol  in  place  of  the  copper  chloride. 
This  modification  is  stated  to  remove  the 
serious  inconvenience  arising  from  the  use  of 
the  copper  chloride. 


Experiments  made  with  this  lamp  show  : — 

1.  That  the  flame  caps  yielded  by  less  than 
1 per  cent,  of  gas  are  much  more  distinctly 
seen  than  they  are  in  the  Pieler  lamp,  and 
agree  with  the  lamp  scale. 

2.  That  caps  yielded  by  more  than  1 per 
cent  of  gas  are  hazy  and  difficult  to  measure, 
and  are  in  no  way  superior  to  those  which  are 
seen  in  the  Pieler  lamp. 

3.  That  the  upper  part  of  the  alcohol 
flame  is  not  more  sharply  defined  than  that 
in  the  Pieler  lamp ; a cap  or  halo  is  always 
visible  over  the  flame  even  in  gas -free  air, 
and  the  flame  cannot  be  set  to  height  with 


Fig.  5. 


h.ni.  Inch. 


the  precision  necessary  to  yield  standard 
results. 

4.  That  the  scale  of  the  lamp  being  on  the  out- 
side, can  only  be  readby  meansof  another  lamp. 

5.  It  may  be  added  that  the  lamp  is  heavy 
and  of  complex  construction,  and  that  the 
array  of  precautions  and  directions,  which 
appear  to  require  attention  when  using  this 
lamp  is  of  formidable  dimensions. 

The  Hydrogen  Lam ft. — The  lecturer,  in 
1891,  instituted  experiments  designed  to  ascer- 
tain the  delicacy  and  accuracy  of  various  types 
of  gas-testing  safety  lamps.  He  devised  for 
that  purpose  a special  form  of  apparatus,  the 


“ test-chamber/ ’ which  will  be  hereafter  de- 
scribed. This  apparatus  rendered  it  possible 
to  observe  with  ease  the  caps  which  appeared 
over  different  test-flames,  and  to  measure  the 
heights  of  these  caps  with  accuracy.  He  first 
observed  and  measured,  by  means  of  this 
apparatus,  the  caps  which  were  produced  over 
the  ordinary  flames  of  oil,  benzoline,  and 
alcohol  in  the  testing-lamps  already  referred 
to,  when  these  lamps  were  exposed  to  artifici- 
ally-prepared mixtures  in  known  proportions 
of  gas  and  air.  He  then  proceeded  to  make 
similar  observations  upon  the  caps  seen  over 
a naked  hydrogen  flame.  The  caps  observed 
are  represented  in  Fig.  5. 
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The  comparison  of  the  effects  observed  with 
the  hydrogen  flame  with  those  produced  by 
other  flames  at  once  convinced  him  of  the 
great  superiority  of  this  flame  over  all  others 
for  gas  - testing  purposes.  The  principal 
advantages  which  this  flame  presented  were 
the  following : — 

1.  The  flame  is  non-luminous,  however  large 
it  may  be,  and  requires  no  shielding  from  the 
eye;  in  fact,  the  observation  of  the  flame 
assists  in  tracing  and  seeing  the  cap.  This 
cannot  be  said  of  any  other  testing-flame, 
even  the  flame  of  alcohol  being  sufficiently 
luminous  to  interfere  considerably  with  the 
perception  of  a faint  cap. 

2.  Since  the  flame  is  fed  with  gas  from  a 
supply,  it  can  be  at  once  set  with  certainty 
and  precision  to  standard  dimensions,  and  is 
easily  maintained  in  this  condition  ; no  wick- 
fed  flame  can  be  thus  with  certainty  adjusted 
and  maintained  in  adjustment. 

3.  The  tip  of  the  hydrogen  flame  is  perfectly 
sharp  and  free  from  all  haze  or  halo;  even 
when  the  flame  is  of  large  dimensions,  only 
a slender  thread  is  seen  proceeding  from  its 
tip.  It  is,  therefore,  not  only  possible  to  bring 
the  tip  of  the  flame  to  a scale  mark  with 
absolute  certainty  and  precision,  but  there  is 
also  no  difficulty  in  noting  the  first  appearance 
of  a cap.  This  is  not  true  of  any  other  flame 
which  was  tried,  except  that  of  unmixed  colza 
oil,  and  this  flame  is  found  to  be  far  too 
variable  in  character  to  be  suitable  for  accu- 
rate testing. 

4.  The  hydrogen  flame  gives  larger  and 
more  visible  caps  than  does  any  other  flame 
of  equal  dimensions  ; thus,  in  the  presence  of 
1 per  cent,  of  coal-gas,  the  io  mm.  alcohol 
and  hydrogen  flames,  and  the  small  benzoline 
flame  gave  the  following  cap-heights  : — 


Hydrogen 

Alcohol 

Benzoline  

Also,  since  the  first  appearance  of  a cap  can 
be  noted  with  absolute  certainty  (3),  the  caps 
yielded  by  o’i  or  o'2  per  cent,  of  gas  are  seen 
with  a certainty,  which  cannot  be  felt  when  the. 
alcohol  flame  is  used.  The  flame  also  does  not 
become  luminous  in  the  presence  of  larger  per- 
centages of  gas,  as  the  alcohol  and  oil-flames 
do ; the  perception  of  the  caps  is,  therefore, 
not  hindered  as  it  is  with  the  latter  flames. 

5.  The  hydrogen  flame  cannot  be  blown  out 
by  a vigorous  air  current,  which  at  once 
extinguishes  all  other  flames  : hence,  when 
used  in  a safety-lamp,  it  is  unextinguishable 


by  rapid  movements  of  the  air  or  of  the  lamp, 
which  are  at  once  fatal  to  all  other  flames  ; in 
fact,  the  conditions  met  with  in  the  mine  fail! 
altogether  to  extinguish  this  flame. 

6.  The  hydrogen  flame  is  at  once  extin- 
guished by  a dangerous  amount  of  firedamp, 
but  it  requires  for  its  extinction  the  presence 
of  no  less  than  58  per  cent,  of  carbonic  acid 
or  “ choke-damp  ” in  the  air,  whilst  ordinary 
flames  are  extinguished  by  is  per  cent,  of  this 
gas.  Accordingly,  the  use  of  the  hydrogen! 
flame  provides  against  the  risk  of  the  trouble- 
some and  dangerous  “loss  of  flame”  in  the ; 
mine,  whether  by  choke-damp,  or  by  rapid  or1 
sudden  movement  of  the  air  or  of  the  flame  (5). 

7»  Whilst  not  suffering  extinction  by  any* 
amount  of  carbonic  acid  which  would  be  found 
in  the  air  of  the  mine,  the  hydrogen  flame  i 
serves,  by  its  change  in  colour,  as  a good  j 
indicator  of  the  presence  of  carbonic  acid. 

It  is  manifest  that  a test-flame  possessing 
these  numerous  advantages  would  be  of  great 
value,  if  it  could  be  introduced  in  a safe  and 
convenient  way  into  the  coal-mine  for  gas- 
testing purposes.  The  lecturer,  accordingly, 
proceeded  to  endeavour  to  supply  an  ordinary 
safety-lamp  with  a store  of  hydrogen,  by  con- 
necting it  with  a store  of  the  gas  compressed 
in  a steel  cylinder.  The  early  experiments  in 
the  test-chamber  were  made  with  a stationary 
standard  hydrogen  flame,  10  millimetres  (0*4 
inch)  in  height.  This  flame  was  fed  with 
hydrogen  from  a large  steel  cylinder,  contain- 
ing 40  cubic  feet  of  gas.  Such  a cylinder 
was  well  suited  to  feed  a stationary  test-flame, 
but  was  too  heavy  and  unwieldly  to  be  port- 
able. Accordingly,  in  1892,  the  lecturer 


Fig.  6. 


Hydrogen  Oil-lamp  (Section). 

reduced  its  size  until  its  weight  was  only  4 lbs. 
This  smaller  cylinder  could  be  carried  slung 
from  the  shoulder,  and  was  connected  by 
means  of  flexible  tubing  with  a safety-lamp 
provided  with  a suitable  jet  for  burning  the 
gas.  This  hydrogen  jet  rose  beside  the  wick- 
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tube,  and  on  a level  with  it,  so  that  when  the 
hydrogen  gas  was  turned  on  it  was  kindled  by 
the  oil  flame ; the  lamp  did  not,  therefore, 
require  to  be  opened  in  order  to  light  the 
hydrogen.  In  the  early  forms  of  the  lamp  the 
connection  with  the  hydrogen  jet  was  made  at 
the  bottom  of  the  lamp  (Fig.  6,  p.  822)  ; in  the 
later  forms  it  was  found  more  convenient  to 
place  this  connection  at  the  side.  The  supply  of 
hydrogen  contained  in  the  portable  cylinder 
fed  the  standard  hydrogen  flame  continuously 
for  16  hours. 

This  form  of  cylinder,  with  its  flexible  con- 
necting tube,  was  considered  to  be  somewhat 


Fig.  7. 


inconvenient  when  used  in  the  mine,  and  it 
furnished  an  unnecessarily  large  supply  of 
hydrogen.  Accordingly,  in  1893,  the  lecturer 
introduced  a still  smaller  and  lighter  form  of 
cylinder.  This  was  designed  to  be  easily 
carried  in  the  pocket,  and  to  be  instan- 
taneously attachable  directly  to  the  lamp 
itself  when  the  hydrogen  flame  was  required 
within  the  lamp.  The  cylinder,  when  attached, 
forms  a convenient  handle  for  supporting  the 
lamp  (Fig.  7),  Several  of  these  cylinders 
can  be  carried  in  the  pocket  without  incon- 
venience, since  the  weight  of  each  cylinder 


is  only  13  ounces.  When  fully  charged  with 
gas  this  cylinder  supplies  the  standard  flame 
for  about  two  hours.  The  maximum  pressure 
on  the  interior  of  the  cylinder  amounts  to 
1,600 lbs.  per  square  inch;  it  is  tested  up  to 
3,000  lbs.,  and  a pressure  of  7,000  lbs.  per 
square  inch  is  found  necessary  to  burst  the 
metal.  No  danger  need  be  feared,  therefore, 
from  the  pressure  within  the  cylinder ; no 
accident  has  arisen,  or  could  arise  from  this 
source,  as  has  been  shown  by  exposing  the 
cylinders,  when  fully  charged,  to  rougher 
usage  than  could  be  experienced  when  they  are 
in  use.  The  sectional  drawing  (Fig.  8)  shows 
the  construction  and  arrangement  of  the  lamp 
and  cylinder  when  they  are  connected  and  in  use. 
In  Figs.  7 and  8 there  is  shown  also  an  opaque 
metal  scale,  which  stands  in  front  of  the  flame 
and  of  the  cap,  and  which  serves  to  set  the 

Fig.  8. 


ii 

Hydrogen-oil  Testing-lamp. 

hydrogen  flame  to  standard  height,  as  well 
to  enable  the  per-centage  of  gas  present  to 
be  read  off  by  observing  the  height  of  the 
cap.  For  this  purpose  a card  is  supplied 
with  a scale  similar  to  that  shown  in  Fig.  9,  p. 
824. 

In  setting  the  hydrogen  flame,  its  tip  is 
brought  to  touch  the  first  division  on  the  scale, 
which  is  precisely  0*4  inch  (10  mm.)  above  the 
hydrogen  jet.  In  the  case  of  the  caps,  the  scale 
division  i s fixed  o*  2 inch  below  the  extreme  height 
of  the  cap.  This  is  rendered  necessary  by  the 
paleness  of  the  tip  of  the  cap,  which,  there- 
fore, cannot  be  seen  merely  touching  the 
scale,  but  is  readily  seen  when  it  is  crossed 
by  the  opaque  scale  mark.  All  attempts  to 
use  scales  behind  the  flame  ended  in  failure, 
since  the  hydrogen  flame  and  caps  were  quite 
incompetent  to  illuminate  such  scales  and 
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render  them  visible.  It  was  necessary,  there- 
fore, to  resort  to  an  opaque  scale  standing1 
in  front  of  the  flame,  and  thrown  up  as  a 
black  object  by  the  flame  or  the  cap  behind  it. 
This  scale  is  fixed  close  to  the  flame,  to  avoid 


error  arising  from  the  eye  not  being  placed 
quite  on  the  right  level.  The  flame  and 
caps  are  observed  against  the  back  of  the 
lamp-glass,  which  is  blackened  in  the  interior 
to  prevent  reflection. 


Fig.  9. 


Ihe  charging  of  the  small  lamp  cylinders  is 
effected  by  connecting  them  with  a large  stock 
cylinder  of  compressed  hydrogen.  The  opera- 
tion is  simple  and  rapid,  and  is  effected  with 
the  greatest  ease.  A stock  cylinder  serves  for 
giving  a very  large  number  of  charges ; it 
may  either  be  kept  at  the  colliery,  or  the 
small  cylinders  may  be  sent  by  parcels  post, 
or  otherwise,  to  a charging  centre. 

After  the  oil  flame  has  been  lighted  in  this 
composite  safety-lamp,  it  may  be  made  to 
burn  either  an  oil  flame  alone,  or  a hydrogen 
flame  alone,  or  both  flames  together,  at  will ; 
and  these  changes  may  be  effected  instanta- 
neously and  without  opening  the  lamp.  The 
lamp  is  intended  to  be  carried  only  by  those 
officials  whose  duty  it  is  to  test  for  gas.  When 
in  use  for  ordinary  lighting  and  testing  pur- 
poses, the  lamp  is  carried  as  usual,  with  the 
oi  1 flame  alone  burning,  and  the  hydrogen  I 


cylinder  is  conveyed  in  the  pocket.  If  gas  is 
to  be  looked  for,  the  oil  flame  is  reduced  in 
size  by  drawing  down  the  wick  until  the  flame 
is  non -luminous,  and  if  a cap  is  seen  its 
height  is  measured  against  the  scale.  Such 
an  observation  serves  to  measure  with  suffi- 
cient accuracy  per-centages  of  gas  varying  in 
amount  from  3 to  6. 

If  no  cap  is  observed  over  the  reduced 
oil  flame,  the  flame  is  raised  to  its  ordinary 
height,  and  the  hydrogen  cylinder  is  con- 
nected with  the  lamp.  The  cylinder  is 
held  in  the  left  hand,  and  serves  to  support 
the  lamp,  and  the  valve  of  the  cylinder 
is  then  gradually  opened  by  the  right  hand 
until  the  hydrogen  escapes  from  the  jet  within 
the  lamp.  This  is  indicated  by  the  projection 
of  a tongue  of  flame  from  the  top  of  the  oil 
flame.  The  oil  flame  is  then  extinguished  by 
drawing  down  the  wick,  and  the  hydrogen  flame 
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is  adjusted  in  height  to  the  first  scale  division 
by  regulating  the  cylinder  valve.  The  flame- 
cap  is  then  looked  for,  and  if  seen,  it  indicates 
and  measures,  with  absolute  certaintly  and 
precision,  per-centages  of  gas  varying  from 
o’25  to  3.  When  the  oil  flame  is  again  re- 
quired, the  wick  is  pushed  up  and  is  kindled 
by  contact  with  the  hydrogen  flame.  The 
hydrogen  flame  is  then  extinguished  by  shut- 
ting off  the  cylinder  valve,  and  the  cylinder 
is  detached  and  pocketted. 

The  whole  procedure  of  making  a hydrogen 
flame  test,  starting  from  and  returning  to  the 
oil-flame,  can  be  easily  effected  in  30  seconds. 

Gas  may  be  detected  and  measured  through- 
out the  whole  range,  from  0-25  to  6 per  cent., 
means  by  of  the  hydrogen  flame  alone,  if  the 
flame  is  reduced  to  0*2  inch  in  height  for  per- 
centages from  3 to  6 per  cent.  ; the  indications 
for  the  lower  per-centages  may  also  be  in- 
creased, if  desired,  by  using  a flame  o*6  inch 
in  height  (Fig.  5) : this  increase  is,  however, 
quite  unnecessary. 

When  the  two  flames  are  burning  side  by 
side  the  “ loss  of  flame,”  under  any  conditions 
which  can  occur  in  the  mine,  is  impossible. 
The  hydrogen  flame  cannot  be  extinguished, 
except  by  exposure  to  dangerous  proportions 
of  inflammable  gas.  No  current  of  air  or 
movement  of  the  lamp,  and  no  proportions  of 
choke-damp  which  occur  in  the  mine,  can 
extinguish  this  flame,  and  as  long  as  it  burns 
it  will  rekindle  the  wick  ; advantage  has  been 
already  taken  of  this  fact,  in  exploring  a pit 
after  an  explosion.  This  lamp  was  carried 
through  parts  of  the  pit  which  extinguished 
other  lamps,  and  its  flame  was  maintained 
under  all  conditions.  The  proportion  of  car- 
bonic acid  which  extinguishes  an  oil  flame  or 
an  alcohol  flame  is  respirable : hence,  when 
the  hydrogen  flame  is  used  as  an  auxiliary 
flame,  it  enables  a miner  to  enter  into  and 
back  out  of  air,  which  extinguishes  his  oil 
flame,  or  even  to  pass  through  such  air  without 
losing  his  lighting  flame,  since  the  oil-wick 
becomes  rekindled  by  the  hydrogen  flame,  as 
soon  as  the  lamp  is  brought  into  purer  air. 

The  hydrogen  tube  in  the  lamp  is  absolutely 
impervious  to  flame,  and  not  the  slightest 
danger  results  from  carrying  the  lamp  into  an 
inflammable  atmosphere  while  the  tube  is  open. 

This  composite  lamp  is  now  being  used  in 
many  collieries.  It  has  served  to  detect  and 
measure  gas  in  the  “ main  returns  ” of  several 
of  our  largest  and  best  managed  pits,  much  to 
the  surprise  of  those  who  had  hitherto  tested 
for  gas  only  by  the  ordinary  safety -lamp.  It 


should  be  remembered,  however,  that  if  the 
gas  is  really  swept  out  of  the  colliery  by  the 
ventilation  current,  this  gas  should  be  detect- 
able in  the  air-current  as  it  leaves  the  pit, 
provided  only  that  a sufficiently  delicate  test- 
ing apparatus  is  employed.  It  is  manifestly 
advantageous  that  this  small  proportion  of  gas 
should  be  detected  and  measured,  since  its 
variations  in  amount  serve  as  a useful  indica- 
tion of  the  efficiency  of  ventilation  in  the  whole 
colliery.  If  this  delicate  examination  is  ex- 
tended to  the  “district  returns,”  the  opinion 
formed  as  to  the  condition  of  the  ventilation  is 
of  a very  complete  and  satisfactory  nature. 
The  lamp  has  also  served,  in  some  cases  of 
the  greatest  importance,  to  ascertain  when 
any  gas,  even  in  minute  proportion,  was 
present  in  the  air  of  certain  particular  mines. 
Its  employment  for  this  purpose  has  been 
voluntarily  undertaken  by  eminent  scientific 
and  practical  mining  authorities,  who  have 
compared  its  indications  under  standard  test- 
ing conditions  with  those  furnished  by  other 
lamps,  and  have  been  satisfied  with  its  superi- 
ority both  in  delicacy  and  in  trustworthiness. 

Some  of  the  advantages  possessed  by  this 
composite  hydrogen  oil  lamp  may  be  thus 
summarised  : — 

1.  It  is  at  once  a good  lighting  lamp,  and  a 
delicate  and  trustworthy  gas-testing  lamp.  It 
requires,  therefore,  no  second  lamp  to  be 
carried  with  it,  but  only  a small  pocket 
attachment. 

2.  It  is  an  ordinary  safety -lamp,  and  is, 
therefore,  not  heavier  or  more  complicated 
than  those  in  common  use. 

3.  It  furnishes  absolutely  standard  readings, 
by  means  of  a flame  which  can  always  be  set 
to  size  without  doubt,  and  by  caps  at  once 
seen  without  difficulty. 

4.  It  is  entirely  free  from  all  sources  of 
danger. 

5.  It  furnishes  an  auxiliary  flame  when 
necessary,  which  prevents  any  risk  of  loss  of 
flame  under  any  conditions  which  occur  in  the 
coal-mine. 

The  principle  thus  successfully  introduced 
by  the  lecturer  of  combining  a lighting  lamp 
with  a more  delicate  testing  arrangement  has 
been  subsequently  adopted,  with  modifica- 
tions, both  in  this  country  and  in  France. 
The  flame  used  to  supplement  the  oil  flame 
in  these  more  recently  devised  lamps  has  been 
a small  alcohol  flame.  The  lecturer’s  own 
early  experiments  in  gas -testing,  by  means  of 
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a small  alcohol  flame,  had  led  him  to  discard 
the  flame  altogether  in  favour  of  the  hydrogen 
flame,  for  the  following  reasons  : — 

1.  The  alcohol  flame  was  found  to  be  too 
luminous  to  permit  of  the  perception  of  small 
and  faint  flame-caps. 

2.  The  caps  produced  over  such  a flame  by 
small  per-centages  of  gas,  even  when  the 
flame  was  screened  from  the  eye,  were  smaller 
and  much  less  distinct  than  those  seen  over 
the  unscreened  hydrogen  flame. 

3.  The  flame,  on  account  of  its  hazy  top, 
could  not  be  set  with  any  certainty  to  a 
standard  height ; and,  owing  to  the  variations 
in  the  wick  and  in  the  temperature  of  the 
alcohol  reservoir,  the  flarne  underwent  rapid 
changes  in  size  and  character,  which  rendered 
it  unfit  for  measurement  of  gas. 

4.  The  flame  also  showed  a cap,  or  halo, 
in  pure  air,  which  is  easily  confounded  with 
slight  cap  indications ; whilst  it  became  so 
luminous  in  the  presence  of  larger  proportions 
of  gas  as  to  hinder  seriously  the  perception  of 
the  cap. 

5.  When  an  alcohol  flame  was  used  in  an 
ordinary  safety-lamp  which  had  been  in  use 
for  half-an -hour,  the  lamp-glass  became  some- 
what dimmed.  Under  these  circumstances, 
no  distinct  cap  was  perceptible  over  the  alcohol 
flame  when  less  than  1/5  per  cent,  of  methane 
or  fire-damp  was  present  in  the  air.  Under 
precisely  the  same  conditions,  the  hydrogen 
standard  flame  showed  an  unmistakeable  cap 
in  the  presence  of  0‘2  per  cent,  of  the  gas. 
When  the  alcohol  flame  is  surrounded  by  a 
lamp-glass,  the  interference  caused  by  the  re- 
flection of  its  light  from  the  glass  becomes 
serious. 

6.  It  may  be  added  that  considerable  diffi- 
culty is  often  experienced  in  kindling  the 
alcohol  wick  from  the  oil  flame,  and  that  this 
is  occasionally  either  not  effected  at  all,  or 
only  with  the  total  loss  of  flame  in  the  lamp. 
The  alcohol  flame  is  also  lost  in  the  mine  with 
even  greater  ease  than  the  oil  flame  ; and  the 
application  of  alcohol  to  the  ordinary  safety- 
lamp  has  not  hitherto  been  effected  with  abso- 
lute security  from  danger. 


Notes  on  Books. 

+ 

Law  and  Theory  in  Chemistry.  By  Douglas 
Carnegie,  M. A.  London:  Longmans.  1894. 

Mr.  Carnegie  calls  this  “ a companion  book  for 
students.”  It  is  a reprint  of  eight  lectures  delivered 


before  an  audience  of  teachers  of  chemistry  at 
Colorado  Springs,  U.S.A.  The  course  practically 
consists  of  as  many  essays  on  chemical  philosophy, 
treating  respectively  of  “ Alchemy  and  the  birth  of 
scientific  chemistry,”  “The  phlogistic  period  and 
the  beginnings  of  chemical  theory,”  “ Chemical 
classification,”  “The  atomic  theory,”  “The  classi- 
fication of  compounds,  acids,  bases,  salts,”  “Iso- 
merism and  molecular  architecture,”  “ Chemical 
equilibrium.”  The  book  does  not  profess  to  be  an 
elementary  one.  It  assumes  a fair  amount  of  chemical 
knowledge  in  the  trader.  The  author’s  aim  in  his 
own  words  is  “to  treat  of  those  subjects  which  are 
essential  to  a liberal  understanding  of  the  science,  but 
which  are  inadequately  treated  in,  or  altogether 
crowded  out  of,  the  current  text-books  of  elementary 
chemistry.”  The  earlier  chapters,  in  which  the 
subject  is  treated  to  a certain  extent  historically,  can 
be  read  with  interest  by  anybody  possessing  an 
elementary^  knowledge  of  the  science.  The  later 
‘parts  of  the  book,  in  which  the  more  modern  theories 
of  chemistry  are  dealt  with,  can  only  be  profitably 
studied  by  those  who  are  already  tolerably  familiar 
with  those  theories. 

Elementary  Treatise  on  Natural  Philosophy, 
Based  on  the  “ Traite  de  Physique  ” of  A.  Privat 
Deschanel.  By  J.  D.  Everett,  F.R.S.  Thirteenth 
edition.  London:  Blackie  and  Son,  1894. 

A work  that  has  gone  through  thirteen  editions 
cannot  need  much  introduction  to  the  public,  and 
the  fame  of  Deschanel’s  “ Natural  Philosophy  ” is  so 
well  established,  that  little  need  be  said  in  its  praise. 
The  march  of  science  is  now-a-days  so  rapid,  that  a 
text-book  such  as  this  needs  constant  revision  and 
re-arrangement,  and  to  fit  it  to  present  requirements 
this  thirteenth  edition  has  been  almost  entirely  re- 
written. As  might  be  expected,  the  vast  growth  of 
the  science  and  practice  of  electricity  has  necessitated 
the  re-casting  of  Part  III.,  which  is  devoted  to  Elec- 
tricity and  Magnetism.  In  this  department  the 
results  of  the  latest  researches  are  included,  and 
special  descriptions  are  given  of  Tesla’s  experiments 
on  rapidly  alternating  discharges,  of  series  and  shunt 
dynamos,  of  series  and  shunt  motors,  of  accumulators 
and  transformers,  and  of  electric  welding.  Part  4, 
which  is  devoted  to  Sound  and  Light,  has  also 
undergone  a complete  re-arrangement,  so  as  to  make 
it  a satisfactory  text-book  for  these  classes  of  mathe- 
matical physics ; considerable  changes  have  also  been 
made  in  Parts  I.  and  II.  In  Part  I.  the  latest  infor- 
mation respecting  weather  prediction  and  weather 
charts  is  given,  and  in  Part  II.  a new  chapter  on 
Thermodynamics  has  been  added.  In  order  to  find 
room  for  the  large  additions  which  have  been 
made,  it  has  been  necessary  to  leave  out  a certain 
amount  of  matter,  which  was  considered  superfluous, 
but,  in  spite  of  this,  the  book  has  increased  in  size. 
A full  index  completes  the  work,  and  a reference  to 
the  items  in  this  index  has  proved  that  the  editor’s 
claim  to  completeness  of  treatment  is  well  justified. 


s,pumber  ,8,,.]  JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


Sz7 


journal  of  tf)t  |5>omtg  of  girts. 

No.  2,182.  Vol.  XLIT, 

+ 

FRIDAY,  SEPTEMBER  14,  1894. 


All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi,  London , W.C- 


Notices. 

— . — * — _ 

“ OWEN  JONES ” PRIZE . 

This  competition  was  instituted,  in  1878,  by 
the  Council  of  the  Society  of  Arts,  as  trustees 
of  the  sum  of  ^400,  presented  to  them  by  the 
Owen  Jones  Memorial  Committee,  being  the 
balance  of  subscriptions  to  that  fund,  upon 
condition  of  their  expending  the  interest 
thereof  in  prizes  to  “ Students  of  the  School 
of  Art  who,  in  annual  competition,  produce 
the  best  designs  for  Household  Furniture, 
Carpets,  Wall-papers  and  Hangings,  Damask, 
Chintzes,  &c.,  regulated  by  the  principles 
laid  down  by  Owen  Jones.”  The  prizes  are 
awarded  on  the  results  of  the  annual  compe- 
tition of  the  Science  and  Art  Department. 

Six  prizes  were  offered  for  competition  in 
the  present  year,  each  prize  consisting  of  a 
bound  copy  of  Owen  Jones’s  “ Principles  of 
Design,”  and  a Bronze  Medal. 

The  following  is  a list  of  the  successful 
candidates  : — 

Appleyard,  Fred.,  School  of  Art,  Scarborough, — 
Design  for  wall  paper. 

Gillick,  Ernest  G.,  School  of  Art,  Nottingham. — 
Design  for  lace  curtain. 

Slater,  Lillie  G.  M.,  School  of  Art,  Scarborough. — 
Design  for  a damask. 

Smith,  Constance  T.,  School  of  Art,  Glasgow. — 
Design  for  a printed  velvet. 

Francis  Edwin,  School  of  Art,  Durham. — Design 
for  a carpet. 

Palmer,  Samuel,  School  of  Art,  Macclesfield.— 
Design  for  floor  tiles. 

The  next  award  will  be  made  in  1895,  when 
six  prizes  will  be  offered  for  competition. 
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CANTOR  LECTURES . 

THE  DETECTION  AND  ESTIMATION  OF 

SMALL  QUANTITIES  OF  INFLAMMABLE 

GAS  OR  VAPOUR  IN  THE  AIR. 

By  Frank  Clowes,  D.Sc.Lond.,  F.I.C., 

Professor  of  Chemistry  in  the  University  College, 
Nottingham. 

Lecture  IV. — - Delivered  February  12. 

Gas-testing,  as  at  present  in  vogue  in 
the  Coal-mine. 

The  account  which  has  been  presented  of 
the  development  of  methods  of  gas-testing  in 
coal-mines,  shows  that  much  more  efficient 
methods  are  available  than  were  known  even 
a few  years  ago.  The  manager  can  now  have 
an  examination  for  gas  made  by  simple  and 
trustworthy  means,  and  the  proportion  of  gas 
present  can  be  reported  to  him  even  as  low  as 
0’i  per  cent. 

The  remarkable  diminution  of  damage  to 
property,  and  of  injury  and  fatality  to  men 
from  explosions  in  the  mine,  which  has  been 
progressively  secured  since  Government  in- 
spection of  collieries  was  introduced,  shows 
how  much  the  security  of  the  mine  may  be 
advanced  by  the  regular  observance  of  suit- 
able and  reasonable  precautions.  When  it 
is  remembered  that  in  the  method  of  gas- 
testing adopted  in  the  coal-mine  practically 
no  advance  has  been  made  during  that  period, 
it  will  be  understood  that  at  least  one  cause 
remains  which  will  account  for  the  explosions 
which  still  occur.  In  most  of  our  English 
coal-mines  it  is  still  considered  satisfactory  to 
report  “no  gas  present,”  after  testing  with  a 
lamp,  which  confessedly  cannot  detect,  with 
certainty,  less  than  3 per  cent,  of  gas.  Such 
reports  are  made  in  despite  of  the  knowledge 
that  only  very  bad  ventilation  could  permit  of 
3 per  cent,  of  gas  being  present  in  the  purer 
part  of  the  mine-air,  and  in  the  face  of  the  state- 
ment, made  on  the  best  authority,  that  less 
than  1 per  cent,  of  gas  is  sufficient  to  render 
air  containing  a suitable  amount  and  kind  of 
fine  coal-dust  violently  explosive. 

The  Royal  Commissioners  on  Coal-dust  are 
of  opinion  that  there  is  “no  probability  that  a 
dangerous  explosion  of  coal-dust  alone  could 
ever  be  produced  in  a mine  by  a naked  light 
or  ordinary  flame,”  but  that  it  may  originate 
in  “ a blown -out  shot  or  other  violent  inflamma- 
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tion.  To  produce  such  a result,  however,  the 
conditions  must  be  exceptional,  and  are  only 
likely  to  be  produced  on  rare  occasions.”  On 
the  other  hand,  “ the  danger  of  explosion  in  a 
mine  in  which  gas  exists,  even  in  very  small 
quantities,  is  greatly  increased  by  the  presence 
of  dust.  Different  dusts  are  inflammable,  and 
consequently  dangerous,  in  varying  degrees ; 
but  it  cannot  be  said,  with  absolute  certainty, 
that  any  dust  is  entirely  free  from  risk.”  Such 
statements  represent  not  only  the  opinion  of 
the  Royal  Commissioners,  but  the  opinions, 
also,  of  those  practical  authorities,  who  have 
given  their  evidence  before  the  Commission, 
They  immensely  strengthen  the  view  already 
stated,  that  in  neglecting  suitable  and  satis- 
factory methods  of  gas-testing  in  the  coal- 
mines, and  in  being  content  to  state  that  the 
absence  of  a minimum  quantity  of  3 per  cent, 
of  gas,  which  is  all  that  is  now  possible  of 
detection,  means  “no  gas  present,”  our  colliery 
managers  are  pursuing  a policy  fraught  with 
danger,  and  are  content  to  remain  altogether 
behind  the  state  of  present  knowledge  in  one 
of  the  most  important  departments  for  securing 
the  safety  of  the  mine  and  of  its  numerous  in- 
mates. 

Testing  for  Petroleum- vapour  by  the 
Hydrogen-flame. 

The  eminent  suitability  of  the  hydrogen- 
flame  to  testing  for  firedamp  suggested  its 
applicability  to  the  detection  and  measurement 
of  other  inflammable  gases  or  vapours  in  the 
air.  Mr.  Boverton  Redwood  has  been  the  first 
to  adopt  the  hydrogen  flame  test,  as  the  best 
means  of  ascertaining  that  the  atmosphere  of 
the  empty  tanks  of  petroleum  steamers  are 
completely  freed  from  inflammable  vapour.  It 
is  necessary  to  make  sure  that  this  is  the  case 
before  the  tanks  can  be  entered  with  safety  to 
the  health  of  workmen,  and  with  immunity 
from  risk  of  fire  and  explosion  when  lights  are 
introduced  or  red-hot  rivets  are  taken  into  the 
tanks  for  repairs.  Many  disastrous  explosions 
have  occurred  before  this  precaution  of  testing 
the  tank  atmosphere  was  resorted  to,  and  the 
test  is  therefore  now  obligatory  after  a steamer 
has  discharged  its  cargo  of  oil,  and  before  the 
tanks  are  entered.  Precautions  of  a similar 
nature  should  undoubtedly  be  adopted  in  all 
cases  where  light  petroleum  oil,  or  prepara- 
tions containing  light  petroleum  oil,  have  been 
used  or  stored  in  more  or  less  closed  spaces. 

In  a paper  read  by  him  before  the  Institu- 
tion of  Civil  Engineers  in  February  of  this  year 
(Proc.  Instit.  Civil  Engineers,  vol,  cxvi.,  Part 


II.),  Mr.  Redwood  refers  to  the  unsatisfactory 
nature  of  the  results  furnished  by  the  various 
testing  apparatus  described  in  these  lectures, 
with  the  exception  only  of  the  hydrogen  flame 
test.  Mr.  Redwood  has  in  his  own  professional 
experience  carried  out  many  tests  with  the 
alcohol  flame ; but  he  unhesitatingly  dis- 
carded the  use  of  this  flame,  and  of  all  other 
tests,  after  a few  trials  of  the  hydrogen  flame. 

The  hydrogen  safety-lamp,  as  described  for 
use  in  the  coal-mine,  is  applicable,  under 
special  conditions,  for  testing  for  petroleum 
vapour  in  the  air.  Thus,  when  the  proportion 
of  the  vapour  is  known  to  be  so  small  as  not  to 
render  the  respiration  of  the  air  dangerous, 
and  when  the  vapour  is  pretty  uniformly  dif- 
fused throughout  the  air,  the  observer  could 
certainly  descend  with  the  lamp  and  make  the 
necessary  observations  and  measurements,  as 
is  done  in  the  coal-mine.  But  these  condi- 
tions frequently  do  not  exist  in  the  oil-tanks 
of  the  steamer.  Petroleum  vapour  is  much 
heavier  than  air,  and  tends,  therefore,  to 
collect  in  larger  proportion  near  the  bottom  of 
the  tank  : for  the  same  reason,  it  is  slow  in 
mingling  uniformly  by  diffusion  with  the  air  in 
the  tank.  Hence  it  is  frequently  doubtfully 
safe  for  the  observer  to  enter  the  tank,  and 
even  if  he  entered  with  a portable  lamp,  it 
would  be  difficult  to  make  observations  with 
the  safety-lamp  when  it  was  lowered  to  the 
floor,  and  was  below  the  level  of  the  eye. 

Considerations  of  convenience  have  induced 
Mr.  Redwood  to  introduce  the  standard 
hydrogen  flame  into  an  apparatus  of  special 
construction  (Fig.  1,  p.  829).  This  apparatus 
is  represented  in  the  figure  arranged  in  readi- 
ness for  a test.  The  hydrogen  flame  is  fed 
from  the  cylinder  of  compressed  gas,  and 
the  sample  of  air  to  be  tested  for  petroleum 
vapour,  which  has  been  previously  compressed 
in  the  metal  vessel  shown,  is  allowed  to  escape 
into  the  base  of  the  testing  apparatus,  and 
to  surround  the  hydrogen  flame  as  it  passes 
upwards  to  escape  at  the  top  of  the  test 
apparatus.  If  any  cap  is  produced,  it  is  seen 
through  the  glass  front  of  the  apparatus,  and 
its  height  may  be  noted  on  a permanent  scale 
upon  the  glass.  An  upright  rod  with  two 
horizontal  arms  supports  a black  cloth,  by 
means  of  which  the  observer  can  exclude 
surrounding  light  whilst  observing  the  hydro- 
gen flame. 

The  testing-apparatus  is  provided  with  a 
series  of  wire-gauze  baffles  in  its  lower  part. 
Since  the  air  to  be  tested  must  pass  through 
these  before  reaching  the  hydrogen  flame,  all 
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risk  of  petroleum -charged  air  firing  back  into 
the  reservoir  is  avoided.  The  upper  cylin- 
drical part  of  the  test  apparatus  is  made 
mainly  of  metal,  blackened  inside,  but  is  fitted 
with  glass  in  front,  and  is  only  loosely  covered 
with  a mushroom  head,  which  allows  of  free 
egress  of  gas.  The  cylindrical  part  fits  air- 
tight upon  the  base,  but  can  be  raised,  so 
as  to  admit  fresh  air,  when  necessary,  for  the 
maintenance  of  the  hydrogen  flame. 

When  the  apparatus  is  to  be  used  for  a test, 
the  hydrogen  supply  from  the  cylinder  is 
connected  with  the  jet  in  the  testing  appa- 
ratus ; the  cylindrical  chimney  is  raised,  and 
the  hydrogen  is  turned  on  and  lighted  at  the 
jet.  The  hydrogen  flame  is  then  regulated, 
roughly,  to  standard  height  (0*4  inch),  and  the 
chimney  is  lowered,  until  a small  supply  of 

Fig, 


air  only  is  admitted  below  to  maintain  the 
combustion  of  the  hydrogen  flame.  The 
vessel  in  which  the  sample  of  air  to  be 
tested  is  contained  is  now  connected  up. 
As  soon  as  the  chimney  is  warm,  and  no  con- 
densed moisture  remains  on  the  glass,  the 
chimney  is  pushed  down,  so  as  to  shut  off  the 
air-inlet ; the  hydrogen  flame  is  then  finally 
set  exactly  to  standard  height,  by  making  its 
tip  just  level  with  the  bottom  of  the  glass,  and 
the  supply  of  the  air  to  be  tested  is  then  turned 
fully  on.  The  air  enters  through  a small 
nozzle,  and  its  discharge  lasts  for  fully  two 
minutes,  giving  ample  time  for  the  detectioi 
and  measurement  of  any  flame-cap  which  may 
be  produced. 

Mr.  Redwood’s  experiments  show  that  a 
distinct  cap  is  visible  when  the  proportion  of 

1. 


petroleum  vapour  in  the  air  amounts  to  only 
one-ninth  of  the  quantity  which  makes  the  air 
inflammable,  and  one  - eighteenth  of  the 
quantity  which  causes  the  air  to  be  ex- 
plosive. He  considers,  therefore,  that  “the 
test  is  a delicate  one,”  and  that  “ if  the  in- 
terior of  the  tank  or  other  space  be  ventilated, 
until  a sample  of  the  atmosphere  gives  no 
flame-cap  with  this  apparatus,  an  ample 
margin  of  safety  will  be  provided.”  “ The  lamp 
and  its  accessories  have  now  been  in  practical 
use  for  some  time  past,  and  have  been  found 
to  answer  their  purpose  very  well.”  Full  infor- 
mation concerning  the  construction  and  use  of 
the  collecting  vessel,  and  full  details  of  Mr. 
Redwood’s  experiments  made  to  ascertain  the 
inflammable  and  explosive  limits  of  mixtures  of 
air  with  petroleum  vapour,  will  be  found  in  the 


paper  already  referred  to.  This  paper  is 
further  illustrated  with  admirable  coloured  re- 
productions from  original  photographs,  of  the 
standard  hydrogen  flame  and  its  flame-caps. 
These  are  represented  in  their  actual  size  and 
colour,  so  as  to  serve  as  a guide  to  the  observer 
who  has  not  yet  become  experienced  in  the 
judgment  of  flame-cap  indications. 

The  “Test-chamber”  for  Observing 
Flame -caps. 

As  has  been  already  stated,  the  lecturer  was 
led  in  the  earliest  stages  of  his  investigation  to 
devise  an  apparatus  in  which  artificial  mix- 
tures of  inflammable  gas  or  vapour  with  air 
could  be  rapidly  and  conveniently  prepared  in 
known  proportions,  and  in  which  the  caps  seen 
over  testing-flames  could  be  carefully  observed 
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and  measured.  The  “ test-chamber”  which  was 
devised  for  this  purpose  has  answered  its  pur- 
pose admirably,  and  has  already  been  largely 
used  not  only  for  the  original  observations 
already  referred  to,  but  also  for  the  purpose  of 
showing  to  inspectors  of  mines,  to  colliery 
officials  and  mining  engineers,  and  to  others 
interested  in  coal-mines,  the  flame-cap  appear- 
ances corresponding  to  different  per-centages 
of  gas.  It  may  be  noted  that  in  this  country 
no  other  form  of  apparatus  exists  which  enables 
the  relative  merits  of  different  forms  of  gas- 
testing  apparatus  to  be  ascertained,  or  which 
furnishes  a simple  and  rapid  means  of  fami- 
liarising those  who  use  such  apparatus  with 
the  indications  which  they  have  to  observe 
in  the  coal-mine.  Observations  in  the  coal- 


Fig. 2. 


Test- chamber. 


mine  alone  are  without  value  for  this  purpose, 
since  the  known  per-centages  of  gas  are  not 
there  available.  It  cannot  be  doubted  that  if 
the  test-chamber  were  more  generally  avail- 
able for  the  use  of  Government  inspectors 
of  mines  and  of  colliery  officials,  a more  satis- 
factory and  discriminating  selection  of  gas- 
testing apparatus  would  be  made,  or  a more 
efficient  use  of  the  very  imperfect  methods 
now  in  vogue  would  be  possible. 

The  test-chamber,  as  at  present  employed  by 
the  lecturer,  consists  of  a suitably  supported 
gas-tight  wooden  box,  provided  with  large  open- 
ings above  and  below  which  can  be  closed 
gas-tight,  and  furnished  with  an  observation 
window  in  front.  (Figs.  2,3,4.)  An  inlet  is  pro- 
vided near  the  top  of  the  box  for  the  intro  - 
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duction  of  the  measured  volume  of  the  light  | 
inflammable  gas ; an  escape  for  the  heavier 
air  displaced  by  this  gas  is  provided  at  the 
bottom  of  the  chamber  (Fig.  3).  The  gas  is 


Fig.  3. 


supplied  to  the  chamber  from  an  ordinary 
glass  gas-holder  (Fig.  2),  by  connecting  the 
gas-holder  with  the  chamber,  then  pouring 
into  the  top  of  the  gas-holder  a volume  of 
water  equal  to  the  volume  of  gas  required, 
and  allowing  this  water  to  flow  into  the  lower 


Fig.  4. 


part  of  the  holder  and  expel  the  gas  into  the 
chamber.  As  soon  as  the  gas  has  been  intro- 
duced, it  is  thoroughly  mingled  with  the  air  of 
the  chamber  by  swinging  up  and  down  a light 
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wooden  flap,  shown  by  dotted  lines  in  Fig.  4. 
This  flap  is  moved  by  means  of  a handle  pro- 
jecting from  the  front  of  the  chamber.  A 
mixture  of  air  with  gas  in  precisely  known 
proportions  is  prepared  in  this  way  in  the 
course  of  two  or  three  minutes.  The  lamp 
to  be  examined  is  introduced  into  the  chamber 
through  the  lower  opening,  and  is  observed 
through  the  window  in  front. 

The  observations  should  be  made  in  a room 
from  which  daylight  is  excluded.  Subdued 
candle  or  gas  light,  or  light  from  the  safety- 
lamp  in  the  room  around  the  chamber  causes 
little  interference,  especially  if  the  head  is 
shielded  from  this  light  by  a dark  camera 
cloth,  suspended  from  the  front  of  the  chamber 
while  the  observation  is  being  made.  For  the 
accurate  observation  of  faint  flame-  caps  it  is 
absolutely  necessary  that  the  eye  shall  not 
have  been  exposed  to  daylight  or  other  power- 
ful light  for  at  least  15  to  20  minutes  prior  to 
the  observation.  It  is  also  worthy  of  note  that 
a faint  cap  is  more  readily  seen  if  the  eye  is 
directed  to  a point  to  one  side  of  the  flame 
instead  of  at  the  flame  itself:  thus,  by  look- 
ing at  the  side  of  the  lamp,  a cap  becomes 
clearly  visible,  which  is  difficult  of  perception 
by  a direct  inspection. 

The  gas  used  in  the  lecturer’s  experiments 
was  chemically  prepared  methane,  or  marsh 
gas,  since  this  is  the  inflammable  gas  actually 
present  in  firedamp.  The  results  thus  obtained 
were  confirmed  by  repeating  the  experiments 
with  firedamp  of  known  composition.  The  indi- 
cations were  identical  in  both  sets  of  experi- 
ments, when  the  proportions  of  methane  present 
in  the  chamber  were  the  same.  The  indications 
furnished  by  coal-gas  are  fairly  similar  to  those 
yielded  by  marsh-gas,  as  is  shown  by  the  tabu- 
lated results  which  follow,  but  in  accurate 
determinations  coal-gas  cannot  be  used 

The  accurate  measurement  of  flame-caps 
was  made  by  pressing  an  ordinary  parallel 
rule  upon  a strip  of  paper  against  the  glass  in 
front  of  the  chamber.  The  edges  of  the  rule 
were  made  visible  by  priming  them  with  lumi- 
nous paint.  The  rule  was  opened,  until  it 
exactly  included  the  space  between  the  top  of 
the  test  flame  and  the  top  of  the  cap.  This 
space  was  marked  upon  the  paper  strip  by 
means  of  a sharp  pencil,  and  was  measured 
afterwards  against  a scale  graduated  into 
tenths  of  a inch  or  into  millimetres.  The 
height  thus  obtained  was  then  corrected  for 
the  distance  of  the  paper  strip  from  the  caps, 
and  thus  the  true  cap-height  was  obtained. 
This  somewhat  indirect  method  of  measure- 


ment was  rendered  necessary  by  the  fact  that 
a scale  placed  close  behind  the  cap  could  not 
be  read  by  the  light  of  the  pale  cap  alone. 

When  a fresh  per-centage  of  gas  was  to  be 
mingled  with  the  air  in  the  test-chamber,  the 
chamber  was  filled  with  fresh  air  by  opening 
both  top  and  bottom  apertures.  The  atmo- 
sphere of  the  chamber  was  thus  replaced  with 
fresh  air  in  the  course  of  two  minutes  ; this 
interval  could  be  much  lessened  if  the  flap  was 
swung  in  the  chamber,  while  it  was  open  above 
and  below. 

The  opening  of  the  lower  aperture  of  the 
chamber  alone  continuously  for  five  minutes, 
or  for  the  introduction  and  removal  of  several 
safety-lamps,  was  found  not  to  produce  any 
perceptible  effect  upon  the  composition  of  the 
air  within  the  chamber.  The  small  flame 
usually  employed  in  gas-testing,  when  burning 
in  the  chamber  for  at  least  20  minutes,  also 
did  not  alter  the  mixture  ; the  large  alcohol 
flame  of  the  Pieler  lamp  however  rapidly 
changed  the  composition  of  the  mixture. 

It  may  be  further  stated  that  the  chamber 
was  made  to  inclose  exactly  100  litres  of  air. 
Accordingly  the  introduction  of  1 litre  of  gas 
gave  a i per  cent,  mixture,  and  the  other  per- 
centage proportions  were  obtained  in  an 
equally  simple  manner.  The  chamber  was 
blackened  inside,  and  was  then  brushed  over 
inside  and  outside  with  melted  paraffin  wax  to 
make  it  gas-tight.  The  upper  and  lower  open- 
ings were  closed  by  water-seals,  in  the  manner 
indicated  in  Figs.  2 and  3,  to  secure  air-tight 
closure  : the  lower  tray  is  swung  on  bars  from 
the  bottom  of  the  chamber.  A small  circular 
opening  in  the  front  of  the  floor  of  the  chamber 
was  also  necessary,  when  the  reduced  oil  flame 
was  being  used,  so  as  to  enable  the  ob- 
server to  adjust  the  wick  by  means  of  the 
“pricker,”  and  thus  to  arrest  the  constant 
dropping  of  the  flame,  which,  if  unchecked, 
rapidly  leads  to  its  total  extinction.  This  hole 
is  closed,  when  not  in  use,  by  a suitable  flap. 

In  the  experiments  made  by  Mr.  Redwood,  in 
which  known  proportions  of  petroleum  vapour 
were  introduced,  the  requisite  volume  of  the 
light  petroleum  oil  was  allowed  to  flow  into  the 
chamber  upon  the  surface  of  the  mixing  flap  : 
the  swinging  of  the  flap  caused  the  evaporation 
of  the  liquid,  and  the  simultaneous  mixture  of 
its  vapour  with  the  air  of  the  chamber. 

Before  an  accurately  known  volume  of  gas 
can  be  introduced  in  starting  the  experiments, 
it  is  obviously  necessary  to  allow  the  gas  to 
stream  out  of  the  holder,  through  the  length 
of  the  rubber  tube  connecting  the  gas-holder 
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with  the  chamber,  so  as  to  displace  the  air 
from  this  tube ; then  to  shut  off  the  water- 
pressure  in  the  holder,  so  as  to  leave  the  gas 
under  atmospheric  pressure  only.  This  rubber 
tube  is  then  at  once  clamped  close  to  its 
upper  end,  which  is  then  connected  with  the 


Fig.  5. 


Mixture  from  the  Test-chamber. 


chamber.  As  soon  as  the  necessary  volume 
of  gas  has  been  introduced  into  the  chamber, 
and  the  gas  in  the  holder  is  again  at  atmo- 
spheric pressure,  the  upper  part  of  this  rubber 
tube  is  again  clamped,  to  prevent  diffusion 
occurring  between  the  gas  in  the  tube  and  the 
air  of  the  chamber. 


Mr.  James  Grundy  adapted  the  test-chamber 
to  deliver  its  mixture  of  air  and  gas  made  in 
known  proportions,  into  other  forms  of  testing 
apparatus  which  cannot  well  be  introduced 
into  the  chamber,  in  the  way  shown  in  Fig.  5. 
A bladder  was  introduced  into  the  chamber, 
and  its  neck  was  connected  with  a short  pipe, 
which  passed  air-tight  through  the  side  of  the 
chamber.  Before  the  mixture  of  gas  and  air 
was  made  in  the  chamber,  the  bladder  was 
emptied  of  air  by  suction  at  the  open  end 
of  the  tube.  After  the  mixture  had  been 
made,  the  bladder  was  inflated  by  blowing 
down  the  tube  from  outside  the  chamber,  and 
the  gaseous  mixture  was  thus  expelled  from 
the  outlet  tube  in  the  chamber,  and  was 
received  into  any  suitable  apparatus.  Mr. 
Grundy  applied  this  method  for  introducing  the 
gaseous  mixture  into  the  Liveing’s  indicator. 

Heights  of  Test-flames  and  Flame-cap 
Measurements  made  in  the  Test* 

CHAMBER. 

All  the  lecturer’s  measurements  of  cap- 
heights  were  made  by  means  of  the  test, 
chamber.  Those  which  have  not  been 
already  stated  are  here  appended  in  tabular 
and  in  diagrammatic  form.  It  may  be  noted 
that  the  only  measurements  which,  on  repeti- 
tion, were  closely  accordant,  were  those  of  the 
hydrogen  flame : in  the  case  of  other  test- 
flames,  the  numbers  given  are  the  average 
results  of  several  more  or  less  differing  readings. 


Fig.  6. 


Dimensions  of  Testing-flames.  (Actual  Size.) 


Measurements  of  Testing-flames. — In  the 
diagram  (Fig.  6)  the  flames  are  indicated  by 
the  initials  of  the  names  in  the  table,  P de- 
noting the  Pieler  flame,  H the  hydrogen,  O the 
oil,  and  B the  benzoline  flame.  The  heights 
are  stated  in  millimetres  (m.m.)  and  in  inches. 
The  heights  of  the  oil  flames  are  only  roughly 
approximate,  since  they  vary  much.  The 
Pieler  and  Ashworth  benzoline  flames  also 
cannot  be  adjusted  with  absolute  certainty, 
owing  to  their  hazy  tips.  The  hydrogen 
flame-heights  are  absolute  and  invariable. 


Dimensions  of  Testing  Flames. 


Height. 

Diameter 
at  broadest 
part. 

mm. 

inch. 

mm. 

inch 

j 

10 

°’4 

5 

0‘2 

Hydrogen  flame  (round) ( 

15 

0*6 

6 

0*24 

( 

5 

0*2 

4 

0*16 

Pieler  flame  (round,  conical)  

30 

1*2 

13 

0*52 

Benzoline flaffle  (round,  conical)... 

3 

0*12 

7 

0*28 

( 

3 

0'I2 

13 

0*52 

Oil  flame  (flat,  slightly  conical)  < 

6 

0*24 

13 

0*52 
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Flame-cap  Measurements  with  different 
Gas -testing  Lamps  in  Air  containing 


Methane. — Those  marked  with  a query  (?)  are 
uncertain  and  cannot  be  relied  upon. 


Heights  of  Testing-flames  and  Cap-heights,  with  known  Per-centages  of  Methane,  or 

Pure  Firedamp. 


Per-centage  of 

Hydrogen  flame. 

Ashworth’s 
Benzoline. 
3 mm. 

Colza-petroleum  flat  flame. 

Methane 
Present  in  the 
Air. 

Standard 
10  mm. 

15  mm.  in 
the  Gas. 

5 mm.  in 
the  Gas. 

Pieler  Alcohol 
flame. 

30  mm. 

Small  blue 
3 mm. 

Flame  partly 
luminous. 

6 mm. 

10 

N 

b 

17 

37 

— 

30  (?) 

— 

— 



05 

18 

42 

— 

55 

7 (?) 

— 

— 

1*0 

22 

60 

— 

90 

10 

— 

— 

2-0 

3‘ 

/ enters  \ 
< top  of  \ 
\ lamp.  ) 

— 

1 

1 

\ 

1 

r r4°  ^ 

j reaches  1 
j top  of  | 
l lamp  J 

H 

7-5  (?) 

7'5  (?) 

3*0 

52 

— 

14*5 

— 

20 

7'5 

7*5 

4*o 

r enters  \ 

— 

22-2 

— 

25 

120 

240 

5-o 

| top  of  \ 

— 

35-o 

— 

30 

29-0 

410 

60 

\ lamp  J 

— 

60 -o 

— 

35 

67-0 

r enters  top 

l of  lamp. 

Multiply  millimetres  by  0^04  to  convert  them  to  inches. 


Fig.  7* 

Firedamp  Indications  to  Scale. 


P = Caps  over  Pieler  alcohol  flame  (one-half  height). 

B = Caps  over  Ashworth  benzoline  flame  (full  height). 

L = Liveing’s  electrical  indicator,  relation  between  light  emitted  by  covered  and 
exposed  spirals. 
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Fig.  8. 

Cap-heights  with  Hydrogen-oil- lamp.  (Actual  Size.) 


H2  =|  5 m.m.  hydrogen  flame. 
Oj.  — Maximum  oil-fCme. 

O = Pale  blue  oil-flame. 


Flame- ca ft  Measurements  in  A ir  containing 
Coal-gas. — The  results  show  that  the  standard 
hydrogen  flame  furnishes  indications  for  coal- 
gas  about  equal  to  those  for  methane  when  the 
proportions  are  small,  but  that  the  coal-gas 
readings  are  higher  than  those  for  methane 


when  i per  cent,  or  upwards  of  the  gas  is  pres- 
ent. The  water-gas  used  was  of  average  com- 
position ; the  standard  hydrogen  flame  readily 
detects  proportions  of  this  very  poisonous  gas 
in  the  air,  which  are  distinctly  less  than  those 
which  are  pronounced  to  be  dangerous  to  life. 


Cap-heights  over  Hydrogen  Standard  Flame 
with  Coal-gas. 


Per- 
centage 
of  coal- 
gas  in 
the  air. 

Cap-height  in  mm.  over 
Hydrogen  Flame. 

Cap  - height  in 
mm.  over  oil 
flame  reduced 
until  the  cap 
is  at  maxi- 
mum. 

Standard 
io  mm. 
flame. 

Flame 
raised  to 
15  mm.  in 
the  gas. 

Flame 
reduced  to 
5 mm. 
in  the  gas. 

0-25 

15  7 

27'6 

- 

- 

°'5 

i8‘4 

37‘o 

- 

- 

1*0 

25’3 

6o*o 

- 

- 

2"0 

40-6 

- 

- 

- 

3'° 

6o*o 

- 

n‘5 

I5”3 

4'° 

- 

- 

30*0 

20*0 

5*° 

- 

- 

6o-o 

34‘5 

6'o 

— 

— 

enters  top 

65‘o  (over) 

If  these  heights  are  required  in  inches,  they  should  be 
multiplied  by  o‘04. 


Cap- heights  over  Standard  Hydrogen  Flame 
with  Water-gas. 


Per-centage 
of  water- 
gas  in  the 
air. 

Hydrogen  Flame. 

Colza- 

petroleum 

flame 

maximum 

size. 

10  mm. 

15  m.m.  in^ 
the  gas. 

5 mm.  in 
the  gas. 

0-25 

10 

25’3 

Nil. 

Nil. 

°'5 

I4'5 

33 

a 

1*0 

1 7 "2 

- 

it 

2*0 

287 

- 

a 

8 

3’° 

31’4 

- 

a 

8 

4'° 

*36 

- 

ti 

9 

5*° 

*4° 

- 

II 

r4’5 

6’0 

*50-6 

— 

26 

20 

* In  these  measurements  the  tail-like  prolongation  of  th 
conical  cap  was  not  included. 


The  millimetre  measurements  are  converted  into  inche 
when  multiplied  by  o'o^. 
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Fig.  9. 

Heights  of  Caps  over  Hydrogen  Flame  in  Coal-gas  and  in  Water-gas. 


The  dotted  curves  are  for  water-gas. 

Hr  = 15  m.m.  hydrogen  flame. 

H = Standard  10  m.m.  hydrogen  flame. 

H2  = 5 m.m.  hydrogen  flame. 

O ==  Oil-flame  giving  maximum  cap. 

N.R. — The  tail  or  streak  above  the  cap  was  not  measured  in  for  5 and  6 per  cent, 
of  water-gas. 


Measurements  of  Cap -heights  over  Stand- 
ard Hydrogen  Flame  in  Petroleum  ( Pen- 
taneJ Vapour. — The  per-centages  of  vapour 
present  were  calculated  by  Mr.  Redwood  ; the 
caps  were  measured  by  the  lecturer  from  the 
coloured  cap  diagrams  already  referred  to  as 
illustrating  Mr.  Redwood’s  paper  read  before 
the  Institute  of  Civil  Engineers. 


Cap- heights  over  Standard  Hydrogen  Flame 
Produced  by  Pentane  Vapour. 


Calculated  per-centage  of 
pentane  vapour  present 
in  the  air. 

Height,  in  millimetres,  of 
cap  over  standard 
hydrogen  flame. 

0*144 

7 

0*288 

10 

0*576 

20 

0*96 

25 

i*i5 

40 

Measurements  of  known  per-centages  of 
Methane  by  the  Liveing' s Indicator. — The 
following  measurements,  made  by  Mr.  James 


Grundy,  seem  to  show  that  for  very  low  frac- 
tions of  a per  cent,  the  readings  are  variable  ; 
but  that  for  0-5  per  cent,  and  upwards,  very 
satisfactory  indications  are  obtained. 


Measurement  of  Methane  by  the  Liveing 
Indicator. 


Per-centage  of  methane 
(firedamp)  present 


Per-centage  indicated  by 
Liveing’s  apparatus  in  several 
experiments. 


0-05 

o'ii 

0*165 

0*225 

0*275 


0*05  (several  experiments). 
0*11,  0*13,  0*12,  0*11 
0*150,  0*140,  0*300,  0*320 
0*200,  0*200,  0*220,  0*220 
0*230,  0*320,  0*280 
0*320,  0*260,  0*260 
0*200,  0*400,  0*280,  0*380 
0*300,  0*280,  0*370,  0*320 
0*250 


0*300 
0*5  to  2*2 


( 0*300,  0*340,  0*380,  0*470 
( 0*330,  0*350 

( Results  of  remarkable  accuracy 
( were  obtained. 
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Miscellaneous. 


THE  ECONOMIC  CONDITION  OF  JAPAN. 

The  total  area  of  the  Empire  of  Japan,  according 
to  the  latest  return,  is  148,000  square  miles,  with  a 
population  of  about  41,000,000.  A correspondent 
of  the  Economiste  Franfais  says  that  as  the  country 
has  dependencies  of  more  than  five  hundred  islands 
it  is  difficult  to  tell  whether  the  population  of  all  the 
islands  is  comprised  in  the  above  total.  The  popula- 
tion itself  is  distributed  among  two  races  which  are 
quite  distinct — the  Ainos,  who  are  the  original  in- 
habitants of  the  Isle  of  Yeso  and  in  the  north  of 
Nippon,  and  the  Japanese  themselves.  As  regards 
territory  and  population  Japan  cannot  be  compared 
with  China.  It  has  only  a tenth  of  the  population  of 
the  latter,  and  about  an  eleventh  part  of  its  territory, 
and  this  is  excluding  the  dependencies  of  the  Celestial 
Empire.  The  contrast  is  very  great  in  other  re- 
spects— flora,  fauna,  institutions,  finances,  cultiva- 
tion, & c.  As  regards  its  productive  forces,  they  are 
also  very  dissimilar.  Consequent  upon  the  nature  of 
the  soil,  a large  part  of  the  Japanese  territory  is 
not  cultivable.  It  requires  all  the  labour,  skill, 
and  extreme  sobriety  of  the  Japanese  to  find  the 
means  of  subsistence  for  the  people.  It  is  true  that 
that  portion  of  the  land  which  is  cultivable  is 
of  wonderful  fertility,  due  to  the  volcanic  beds  and 
the  prevalence  of  rain.  The  flora  of  Japan  is  of 
incomparable  richness,  and  the  same  may  be  said  of 
the  fauna.  Japan  is  like  China,  the  country  of 
flowers,  but  it  excels  China  in  the  wealth  of  its 
trees,  which  are  of  a most  varied  and  rare  descrip- 
tion. Firs,  cedars,  chestnuts,  oaks,  beeches,  and 
elms  abound,  and  to  these  may  be  added  orange 
trees,  camphor  trees,  wax  trees,  and  mulberry  trees, 
Several  extinct  volcanoes,  particularly  Fusi-Yama, 
are  covered  with  forests  in  a perfect  state,  which  are 
of  incaluable  wealth  to  the  country.  As  regards 
the  fauna  of  the  country,  there  is  a varied  assortment, 
but  without  wild  beasts.  Japan  possesses  numerous 
watercourses  and  lakes,  which  are  well  stocked  with 
fish.  Moreover,  the  coasts  abound  in  fish  of  every 
description.  Without  fish,  in  the  Pacific,  the 
Japanese  would  be  unable  to  exist,  for  this  forms 
the  chief  means  of  subsistence.  The  climate 
would  be  perhaps  one  of  the  best  in  the  world 
if  the  rains  were  a little  less  frequent.  It  is 
colder  in  winter  than  the  south  of  France,  on 
account  of  the  high  mountains,  and  in  summer  it  is 
not  so  hot  as  in  Spain.  Agriculture  holds  a high 
place  in  Japan  among  the  industries  of  the  country, 
but  it  is  by  no  meaus  so  important  an  industry  as  in 
China,  one  reason  being  the  small  extent  of  cultivable 
land,  and  another  the  preference  of  the  Japanese  for 
indoor  industrial  occupations.  The  principal  articles 
of  cultivation  are  rice,  rye,  wheat,  barley,  buckwheat, 
rape,  millet,  and  oats.  Rice  is  the  principal  crop,  as 
it  forms  the  basis  of  the  food  and  drink  of  the  people, 


that  and  fish  being  the  chief  articles  of  diet.  As! 
regards  live  stock,  there  were,  according  to  the  latestl 
returns,  459,000  oxen,  662,000  cows,  and  1,565,0001 
horses.  After  cereals  and  cattle,  the  principal  pro- 
ducts of  the  country  are  silk,  vegetable  wax,  tea, 
and  sugar,  and  in  the  cultivation  of  these  articles  the 
Japanese  excel.  The  quantity  of  tea  produced  in 
1892  amounted  to  about  58,000,000  pounds,  sugar | 

107.000. 000  pounds,  raw  silk  12,000,000  pounds,! 
rice  205,000,000  bushels,  barley  34,000,000  bushels, 
and  rye  30,000,000  bushels.  As  regards  the  mining 
industry  of  the  country,  coal  was  produced  in  1890! 
to  the  extent  of  2,600,000  tons,  silver  1,700,000' 
ounces,  copper  18,000  tons,  iron  18,000  tons,  I 
and  sulphur  20,000  tons.  The  product  of  the  cotton 
weaving  industry  represented  a value  of  ^2,000,000  ; 1 
silk  weaving,  ^1,880,000,  and  silk  and  cotton  mixed,  | 
^720,000. 

The  foreign  commerce  of  the  country  has  con- 
siderably developed  of  recent  years.  In  1880  the 
value  of  the  imports  was  37,000,000  yen  or  dollars,  | 
and  in  1893,  88,000,000.  The  values  of  the  exports 
were  respectively  28,000,000  and  90,000,000.  The 
principal  articles  of  import  are  cottons,  sugar,  ' 
woollens,  beverages,  machinery,  and  petroleum,  and 
of  the  exports  silk  and  cocoons,  silk  tissues,  rice,  tea, 
copper,  porcelain,  coal,  and  preserved  fish.  Of  the 
different  countries  trading  with  Japan,  the  United 
States  took  the  largest  amount  of  Japanese  goods  in 
1893,  then  followed  in  their  order  of  importance 
Great  Britain,  France,  Hong-kong,  China,  British 
India,  and  Germany. 

As  regards  imports  into  Japan  the  order  is  as 
follows: — Great  Britain,  China,  India,  Germany, 
and  the  United  States.  In  the  carrying  trade 
of  Japan,  Great  Britain  holds  a marked  promi- 
nence, the  value  of  goods  carried  in  British  steamers 
in  1893  being  99,000,000  dollars,  as  compared  with 

21.000. 000  in  French  steamers,  23,000,000  in  German, 
and  13,000,000  in  Japanese  steamers.  The  internal 
means  of  transport  have  exhibited  a marked  develop- 
ment in  recent  years.  In  1892  there  were  1,700  miles 
of  railway  line  open,  and  in  March,  1893,  the  total 
mileage  of  all  railways  in  operation  was  1,877  miles. 
Of  this  extent  557  miles  are  Government  lines,  averag- 
ing a cost  of  61,000  dollars  a mile.  Private  railways 
were  commenced  in  1888,  and  much  attention  was  de- 
voted to  them  until  1892,  when  financial  reasons  inter- 
vened and  enterprise  in  this  direction  suffered  a check 

Towards  the  end  of  1893,  however,  some  sixty 
applications  were  under  consideration  by  the  Rail- 
way Council  who,  according  to  Japanese  journals, 
are  somewhat  perplexed  how  to  deal  with  these 
numerous  schemes.  The  total  mileage  of  private 
lines  is  about  1,400  miles,  representing  a capital  of 

56.000. 000  dollars.  Her  Majesty’s  Consul  for  Hiogo 
and  Osaka  says,  that  with  the  lines  already  sanctioned 
and  those  likely  to  be  sanctioned,  Japan  will,  within 
the  next  twenty  or  thirty  years,  have  an  extent  of 
about  4,600  miles  of  railway.  The  average  profit  on 
Government  lines  is  rather  more  than  per  6 cent. ; 
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that  of  private  lines  slightly  in  excess  of  5 per  cent. 
One  feature  of  railway  enterprise  in  Japan  is  in  the 
near  future,  an  elevated  line  in  Tokio.  While  on  the 
subject  of  railways  it  may  not  be  out  of  place  to  state 
that  there  is  a prospect  of  some  practical  steps  being 
taken  in  the  direction  of  increasing  the  speed  on  all 
railways,  particularly  on  the  Koba-Tokio  trunk  line, 
376  miles  in  extent.  On  this  line  the  journey  takes 
over  nineteen  hours,  the  average  speed  being  less 
than  twenty  miles  per  hour.  An  important  railway 
project  affecting  the  central  portion  of  the  empire  is 
said  to  be  on  foot,  and  the  original  scheme  of  con- 
necting Tokio  and  Osaka,  via  what  is  known  as  the 
“ Nakasendo,”  seems  likely  to  be  revived.  The  pro- 
posed line  will  run  through  important  timber,  silk, 
cereals,  porcelain,  woven  fabrics,  and  lacquer-produc- 
ing districts.  The  total  length  will  be  338  miles,  and 
the  cost  is  estimated  at  21,000,000  dollars.  Leading 
Japanese  newspapers  record  that  there  are  present  in 
Japan  1,006  joint  stock  companies  with  an  aggre- 
gate capital  of  102,000,000  dollars;  131  national 
banks  with  48,000,000  dollars  capital;  and  sundry 
railways  with  a total  capital  of  73,000,000  dollars. 
Fourteen  new  life  assurance  companies  were  started 
in  the  empire  during  1893.  In  connection  with  life 
insurance  in  Japan,  a curious  statement  is  made  by 
Consul  Enslie  to  the  effect,  that  on  an  average  out  of 
every  three  persons  who  insure  their  lives  one  fails  to 
keep  up  the  policy. 

There  are  eleven  electric  light  companies  with 
a paid-up  aggregate  amount  of  1,674,000  dollars 
out  of  a nominal  capital  representing  2,477,000 
dollars.  According  to  returns  made  by  the 
Japanese  Home  Department,  the  total  number  of 
periodicals  and  newspapers  published  in  the  country 
was  972.  Of  these  228  were  devoted  to  current 
topics  and  events ; 1 1 to  law,  politics,  and  political 
economy  ; 69  were  religious  organs  ; 251  were 
devoted  to  education  and  fiction ; 40  were  supported 
by  the  medical  profession;  167  treated  of  agricul- 
tural, commercial,  and  industrial  matters ; and  26  were 
utilised  for  Government  notices.  During  1892  a 
total  of  244,203,066  issues  of  newspapers  and  maga- 
zines were  printed,  or  163  per  diem  for  every  io,oco 
of  the  population ; 460  new  journals  were  brought 
into  being,  434  ceased  publication,  and  87  were 
suspended.  Tokio  heads  the  list  with  203  news- 
papers and  magazines,  Osaka  coming  next  with  57, 
Kioto  stands  third  with  46.  Kanayawa  prefecture 
only  possesses  11  papers  and  magazines,  as  the 
majority  of  the  people  subscribe  to  the  Tokio  papers. 
Of  prefectures,  that  of  Hiogo  publishes  the  greatest 
number,  namely,  36  ; Iwate  has  the  fewest,  only  two. 
The  number  of  newspapers  and  magazines  published 
in  1890  was  716,  and  in  1891,  766.  The  latest  report 
published  by  the  Department  of  Education  shows 
that  at  the  end  of  1892  the  total  number  of  children 
on  the  school  rolls  throughout  Japan  was  7,356,724, 
and  that  of  these  497,106  boys  and  1,584,079  girls 
were  unable  to  attend  owing  to  a want  of  the  neces- 
sary funds  for  school  fees. 


Correspondence. 


BRITISH  FORESTRY . 

Mr.  John  Robinson,  M.Inst.C.E.  (Westwood- 
hall,  Leek),  writes : — I have  read  with  very  great 
interest  the  copy  of  a letter  of  “A  Botanist”  on 
British  Forestry,  addressed  to  The  Times  and  in- 
serted in  the  Journal  of  August  31.  The  writer  has 
most  judiciously  taken  into  account  the  economic, 
the  climatic,  as  well  as  the  picturesque  aspects 
of  the  question,  all  of  which  are  of  the  highest 
importance  to  our  imperial  and  colonial  interests. 
I am  not  able  to  say  what  progress  has  been  made 
in  the  direction  of  arboricultural  study  in  the  Univer- 
sity of  Edinburgh  since  a chair  was  established  there 
for  the  promotion  of  that  science,  but  unhappily  I 
see  but  little  progress  throughout  our  own  country 
in  the  direction  of  scientific  tree  cultivation.  A 
recent  issue  of  a new  edition  of  “ Aboriculture,” 
by  that  veteran  in  the  practice  of  the  subject,  Mr. 
Grigor,  of  Forres,  has  inspired  me  with  hope  that 
some  interest  is  being  aroused  in  the  subject  such  as 
you  will  remember  we  long  ago  endeavoured  to  stir 
up  in  the  country,  though  the  lethargy  of  landed 
proprietors  and  want  of  knowledge  on  the  part  of 
many  of  their  agents  have  rendered  progress  painfully 
slow.  In  reference  to  the  climatic  branch  of  the  ques- 
tion, it  may  be  well  to  say  that  when  the  Floods  Pre- 
vention Bill  was  before  the  House  of  Commons  it 
was  suggested  to  a member  of  the  then  Government, 
who  is  also  a member  of  the  present  administration, 
that  a clause  might  well  be  inserted  giving  power  to 
the  several  authorities  to  acquire  and  plant  land  for 
the  purpose  of  retaining  the  rainfall  on  our  higher, 
and,  at  present,  sadly  bare  hillsides,  and  thus  not 
only  help  to  prevent  floods,  but  also  give  shelter  to 
the  neighbouring  districts.  All  such  effort  has 
hitherto  been  vain,  but  some  of  the  veterans  in  the 
struggle  may,  like  myself,  take  heart  in  view  of  the 
excellent  letter  to  which  I have  referred,  and  which 
all  of  us  who  are  interested  in  the  question  will 
regard  as  a hopeful  “ sign  of  the  times.” 


Obituary. 


Admiral  Sir  Edward  Augustus  Inglefield, 
K.C.B.,  D.C.L.,  F.R.S.— Sir  Edward  Inglefield, 
whose  death  took  place  on  Wednesday,  September 
5th,  was  a member  of  the  Society  of  Arts  from  1869 
to  1871,  and  from  1881  to  1889.  He  served  on  the 
Councilin  1871,  and  from  1881  to  1883.  He  entered 
the  navy  in  1832,  and  servedjjduring  the  Syrian  war 
at  the  bombardment  of  St.  Jean  d’Acre  and  the 
capture  of  Beyrout.  Later  on  he  was  employed 
in  surveying  work  in  China  and  Borneo,  and  else- 
where, and  in  1855  he  commanded  the  Firebrand 
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in  the  Crimean  war.  His  best  known  work,  how- 
ever, was  connected  with  Arctic  exploration.  He 
commanded  a private  expedition  in  search  of  Sir 
John  Franklin,  and  in  1853  and  1854  he  was  in  com- 
mand of  two  expeditions  sent  out  to  relieve  Sir 
Edward  Belcher.  His  Arctic  services  led  to  his 
election  as  a Fellow  of  the  Royal  Society.  He  was 
made  a C.B.  in  1869,  and  knighted  in  1877.  In 
1887  he  was  made  a K.C.B. 

Professor  Hermann  Louis  von  Helmholtz. 
— Professor  von  Helmholtz,  to  whom  the  Albert 
Medal  of  the  Society  was  awarded  in  1888,  “in 
recognition  of  the  value  of  his  researches  in  various 
branches  of  science,  and  of  their  practical  results 
upon  music,  painting,  and  the  useful  arts,”  died  at 
Charlottenberg  on  the  8th  inst.  He  was  born  in 
1821,  at  Potsdam.  He  commenced  his  career  as  an 
army  surgeon,  but  he  early  left  this  work  for  univer- 
sity teachihg.  He  held  various  professorships  at 
Konigsberg,  Bonn,  Heidelberg,  and  Berlin ; in  the 
University  of  which  last-mentioned  city  he  held  the 
post  of  Professor  of  Natural  Philosophy  at  the  time 
of  his  death.  His  most  important  works  dealt  with 
the  Conservation  of  Energy,  Physiological  Optics, 
and  the  Sensations  of  Tone,  which  last  work  was 
translated  into  English  by  Mr.  Alexander  Ellis.  His 
principal  characteristic  may  be  said  to  have  been 
the  wide  range  of  his  scientific  knowledge,  for  he 
was  eminent  equally  in  physiology  and  in  physics. 
In  the  catalogue  of  the  Royal  Society  he  is  credited 
with  more  than  a hundred  papers,  and  until  quite 
recently  he  was  engaged  in  the  active  work  of 
research. 


General  Notes. 

♦ 

Kioto  Exhibition. — The  fourth  internal  exhi- 
bition of  industry  organised  by  the  Japanese  Govern- 
ment, it  is  announced,  will  be  held  at  Kioto  from 
April  1st  to  July  31st,  1895.  The  exhibits  will  be 
included  under  the  following  classes  : — Manufactures, 
Fine  Arts,  Agriculture,  Waste  Products,  Education, 
Mines  and  Mining,  and  Machinery. 

Antwerp  Food  Congress. — The  Secretary  of 
the  Society  has  received  from  the  Science  and  Art 
Department  a programme  of  the  International  Food 
Congress,  which  is  to  be  opened  at  Antwerp  to- 
morrow, the  15th  inst.  The  Congress  is  divided  into 
six  sections : — Agricultural,  Commercial,  Industrial, 
Legislative,  Scientific,  and  Social;  and  the  subjects 
proposed  for  diseussion  are  classed  under  six  corre- 
sponding heads. 

London  County  Council. — The  report  of  the 
Technical  Education  Board  (London  County  Council) 
on  the  Examination  for  Intermediate  County  Scholar- 
ships, held  in  June  last,  has  been  published,  from 
which  it  appears  that  there  were  348  candidates,  of 
whom  148  were  girls.  Of  these,  12  failed  to  present 


themselves,  and  of  the  remainder  185  satisfied  the! 
examiners  in  the  preliminary  subjects,  and  were  per- 1 
mitted  to  take  the  remainder  of  the  examinations.  1 
The  number  of  printed  papers  of  questions  set  for 
examination  was  32.  Thirty-five  boys  and  15  girls 
were  awarded  intermediate  county  scholarships  in 
July  as  the  result  of  the  examinations. 

Cairo  Museum. — Her  Majesty’s  Secretary  of 
State  for  Foreign  Affairs  has  received  a copy  of  the 
Supplement  to  the  Egyptian  “ Journal  Officiel  ” 
containing  a statement  of  the  conditions  under  which 
architects  are  invited  to  compete  for  the  prizes — 
amounting  in  all  to  £ E 1,000—  offered  for  the  best 
and  four  next  best  designs  for  the  new  Museum  of 
Antiquities  at  Cairo.  This  copy  of  the  programme 
can  be  seen  at  the  Commercial  Department  of  the 
Foreign-office,  London,  between  the  hours  of  11  a.m. 
and  6 p.m.  It  is  hoped  that  additional  copies  of  the 
programme  will  shortly  be  at  the  disposal  of  persons 
who  may  decide  to  compete. 

Extinction  of  the  Southern  Fur  Seal.— 
Mr.  F.  R.  Chapman  contributes  to  the  Canadian 
Record  of  Science  some  data  regarding  the  virtual 
extermination  of  the  fur  seal  from  the  coasts  of  New 
Zealand  and  Tasmania.  The  millions  of  seals  which 
formerly  inhabited  those  regions  have  so  far  dim- 
inished in  numbers  that  the  animal  is  all  but  unknown 
to  the  existing  population.  On  the  southern  coast  of 
New  Zealand,  prior  to  1825,  seals  were  so  abundant 
that  in  a single  season  shore-parties  secured  as  many 
as  one  hundred  thousand  skins  ; at  the  present  time, 
it  is  said,  that  not  a seal  is  to  be  seen  in  those  tracts 
sometimes  for  a period  of  ten  years.  The  waters  of 
the  Snares,  Auckland,  Campbell,  and  Macquarie 
Islands  have  been  similarly  depleted.  It  is  claimed 
that  this  rapid  extermination  is  due  primarily  to 
reckless  slaughtering,  a condition  analogous  to  that 
which  obtained  until  recent  years,  and  still  obtains  to 
an  extent,  along  the  Newfoundland  coast. 

American  Weather  Reporting. — With  3,000 
voluntary  observers  taking  observations  of  tempera- 
ture and  rainfall,  and  recording  miscellaneous  meteo- 
rological phenomena,  it  is  now  possible  to  supply, 
through  the  National  Weather  Service,  climatological 
information  for  almost  every  county  in  the  United 
States.  Nearly  every  county  in  that  country  is  prov- 
vided  with  a station  equipped  with  instruments  of  the 
Government  standards.  Should  the  work  of  establish- 
ing new  stations  proceed  during  the  next  two  years  at 
the  same  rate  as  during  the  past  two,  there  will  not 
be  a county  in  the  States  that  will  not  have  a meteo- 
rological station.  More  than  10,000  crop  corre- 
spondents are,  it  appears,  at  present  co-operating 
with  the  National  Weather  Service  through  the  State 
organisations ; 3,000  voluntary  observers  are  furnish- 
ing monthly  reports  of  daily  observations  of  tem- 
perature and  rainfall ; and  over  11,000  persons  assist 
in  the  work  of  distributing  the  weather  forecasts  of 
the  National  Weather  Service. — Times. 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi , London , IV. C. 


Notices. 

4 

PRIZES  FOR  DESIGNS  FOR 
FURNITURE. 

The  Council  of  the  Society  of  Arts  hold  a 
sum  of  ^400,  the  balance  of  the  subscriptions 
to  the  Owen  Jones  Memorial  Fund,  presented 
to  them  by  the  Memorial  Committee,  on  con- 
dition of  their  spending  the  interest  thereof  in 
prizes  to  “ Students  of  the  Schools  of  Art,  who 
in  annual  competition  produce  the  best  designs 
for  household  furniture,  carpets,  wall-papers, 
and  hangings,  damasks,  chintzes,  &c.,  regu- 
lated by  the  principles  laid  down  by  Owen 
Jones.” 

The  prizes  will  be  awarded  on  the  results  of 
the  annual  competition  of  the  Science  and  Art 
Department.  Competing  designs  must  be 
marked  “ In  competition  for  the  Owen  Jones 
Prizes.” 

No  candidate  who  has  gained  one  of  the 
above  prizes  can  again  take  part  in  the  com- 
petition. 

The  next  award  will  be  made  in  1895,  when 
six  prizes  are  offered  for  competition,  each 
prize  to  consist  of  a bound  copy  of  Owen 
Jones’  “ Principles  of  Design,”  and  the 
Society’s  Bronze  Medal. 


Proceedings  of  the  Society. 

4 

CANTOR  LECTURES. 

TYPE-WRITING  MACHINES. 

By  Henry  Charles  Jenkins, 

A.M.Inst.C.E. 

[the  right  of  reproducing  these  lectures  is  reserved]. 

Lecture  I. — Delivered  April  30,  1894. 
The  subject  before  us  to-night  occupies  a 
somewhat  peculiar  position,  in  that,  although 
possessing  much  importance  apd  interest,  it 


is  but  a development  in  a particular  direction 
of  something  much  greater.  It  is  generally 
agreed  that  the  most  wide-reaching  invention 
in  the  present  era  has  been  that  of  printing. 
Until  about  five  centuries  ago,  the  records  of 
the  world,  and  duplicate  copies  of  them,  were, 
with  very  few  exceptions,  all  obtained  by 
means  of  the  laborious  operation  of  writing. 
The  exceptions  were  to  be  found  in  the  use 
of  engraved  seals,  which  could  be  impressed 
upon  the  surface  of  a plastic  material  that 
subsequently  could  be  hardened,  and  in  the 
use  of  engraved  wooden  blocks,  from  which  an 
ink  impression  could  be  made  upon  a sheet  of 
paper.  The  use  of  the  wooden  blocks  was, 
however,  confined  to  a single  part  of  the  world, 
and  for  the  rest,  the  scribe  had  not  only  to 
make  the  first,  but  every  other  copy  of  his 
work. 

The  invention  and  use  of  moveable  types 
created  what  was  nothing  short  of  a social 
revolution,  the  beneficial  effect,  and  even  the 
residual  agitation  of  which  we  feel  at  the 
present  day.  It  must  have  occurred  to  many 
a printer  since  that  time  that  the  use  of  a set 
of  types  for  the  production  of  a first  copy, 
without  the  need  of  “composing,”  would  be 
advantageous;  indeed,  the  bookbinders  of  to- 
day perform  wonderful  feats  in  lettering  by 
such  aid.  It  would  ultimately  be  the  opinion 
of  some  one  versed  in  the  mechanical  arts, 
that  the  operation  could  be  performed  by  a 
suitable  machine  ; and  we  find  that,  in  1714, 
a Mr.  Mills— born  in  London  in  1680 — and  at 
that  time  engineer  in  chief  to  the  New  River 
Water  Company,  devised  some  such  machine, 
and  obtained  letters  patent  for  it.  He  seems 
never  to  have  developed  his  invention ; in- 
deed, his  duties  would  probably  leave  him 
little  leisure,  and  the  “ typewriter  ” was  left 
for  a later  day. 

There  are  a few  fragmentary  records  of 
machines  that  may  have  been  typewriters, 
including  those  of  an  embossing  machine, 
invented  in  France  in  1784 ; but  we  have 
nothing  very  definite  until  nearly  a century 
and  a half  had  elapsed. 

In  the  year  1844,*  the  Rev.  W.  Taylor, 
F.R.S.,  exhibited  at  the  meeting  of  the  British 
Association,  at  York,  a type-writing  machine, 
the  invention  of  Mr.  Littledale,  a resident  of 
that  city.  It  was  designed  for  the  especial 
purpose  of  giving  aid  to  the  blind.  It  is 
possible  that  earlier  attempts  may  still  be  dis- 
covered, for  ever  since  the  beginning  of  this 


* British  Assoc.  Report,  York  meeting,  1844,  p.  99 
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century,  and  for  long  previously,  benevolent 
minds  had  been  hard  at  work  to  ameliorate 
the  condition  of  those  who  are  not  so  fortunate 
as  to  enjoy  the  possession  of  sight,  and  it  is 
difficult  to  suppose  that  a half  century  had 
been  occupied  with  inventions  by  which  to  aid 
them  in  writing  and  in  reading,  without  some 
such  attempts  having  been  made.  No  draw- 
ings of  this  machine  are  to  be  found,  but  we 
have  a description  indicating  that  the  appara- 
tus consisted  of  a set  of  types  arranged  in  a 
single  row,  and  means  by  which  any  one  of 
the  set  could  be  brought  beneath  a hammer. 
There  was  also  some  arrangement  by  which  a 
sheet  of  paper  was  held  in  place  beneath  the 
hammer  and  moved  the  width  of  a letter  at 
every  stroke  of  the  machine.  Finally,  although 
Mr.  Littledale  endeavoured  to  produce  em- 
bossed printing,  he  also  employed  blackened 
or  “manifolding”  paper,  which,  placed  be- 
tween the  hammer  and  the  sheet,  caused  a 
black  mark  to  be  left  upon  the  embossed 
sheet.  Wooden  type  was  employed,  and  to 
avoid  damage  to  its  face  the  inventor  of  the 
machine  used  a piece  of  cloth  between  the 
type  and  the  impressing  hammer.  He  con- 
templated, however,  the  use  of  metal  type. 

It  will  thus  be  evident  that  Mr.  Littledale’s 
machine  was  a veritable  typewriter,  which 
we  may,  for  all  ordinary  purposes,  define  as 
being  a machine  for  producing  printed  matter 
without  the  preliminary  “ setting  up  ” of  type. 

All  the  practical  typewriters  of  the  present 
day  are  printing  machines,  but  they  need  not 
necessarily  be  so,  we  might  have  true  writing 
machines,  or  we  could  have  stencilling  ma- 
chines.* Many  present  will  recall  the  late 
Professor  Cowper’s  arrangement  of  cams,  by 
which  two  motions,  at  right  angles  to  each 
other,  could  be  given  simultaneously  to  a 
pencil,  and  thus  cause  the  pencil  to  trace  out 
written  letters. 

The  following  figure  (Fig.  1,  p.  841)  shows  a 
machine  in  which  a similar  attempt,  but  on  a 
much  bolder  scale,  was  made.  This  machine 
was  patented  in  this  country  in  1846  (No.  1 1492) 
by  Vickers,  of  Sheffield,  as  a communication 
from  a foreigner  residing  abroad.  Fig.  1 is 
from  the  patent  specification,  and,  as  it  has 
been  a little  simplified  for  the  sake  of  clear- 
ness, only  shows  the  arrangements  for  writing 
three  letters  of  the  alphabet  instead  of  twenty- 
six  letters,  besides  figures.  There  is  a shaft, 
a,  upon  which  is  mounted  a series  of  cams, 
one  set  of  which  is  lettered  b.  A similar  set  is 

* Very  few  stencilling  machines  have  been  made.  One  was 
patented  by  Forbes  (3335,  of  1876)  of  England. 


provided  for  every  letter  that  the  machine  is!, 
adapted  to  write.  The  set  of  cams  consists  oil 
two  surfaces,  one  of  which  is  what  is  tech- 
nically known  as  a “face”  cam  giving  motion,] 
in  the  direction  of  the  axis  of  the  shaft,  a,  to  aj 
piece,  d,  attached  to  a sliding  frame  carrying! 
the  pencil,  e.  The  other  part  of  the  set  of  cams  i 
consists  of  a surface,  giving  motion  in  the! 
vertical  direction  to  the  piece,  c,  upon  which! 
the  horizontally  sliding  piece,  d,  is  mounted.  ] 
The  pencil,  e , is  thus  made  to  partake  of  both  | 
movements,  and  by  giving  suitable  shapes  to  i 
these  two  surfaces  the  movements  of  the  pencil  , 1 
due  to  one  revolution  of  the  set  of  cams,  corre-  j 
spond  to  that  necessary  to  form  a single  letter  1 
upon  the  temporarily  fixed  sheet  of  paper,  g.  I 
The  pencil,  e,  is  also  pivotted  on  the  frame  that  1 
carries  it,  so  that  it  is  only  in  actual  contact  | 
with  the  paper  when  writing  is  being  per- 
formed. There  are  several  ways  in  which  the  I 
revolution  of  the  cams  may  be  brought  about, 
either  a lever,  f,  may,  by  its  depression,  cause 
the  rotation  of  the  system  by  means  of  a cord 
wrapped  around  a drum,  h , mounted  upon  the 
same  shaft  as  the  cams,  and  engaging  with 
them  in  one  direction  only,  by  means  of  a 
suitable  arrangement  of  ratchets  ; or  the  shaft 
may  be  kept  continually  rotating  by  indepen- 
dent means,  and  the  cams  brought  into  con- 
nection with  it  for  the  period  of  one  revolution 
at  a time,  by  means  of  some  suitable  clutch 
contained  in  drum,  h , whenever  the  lever,  f>  is 
depressed.  The  inventor  provides  in  the  patent 
for  the  adoption  of  either  method,  but  illu- 
strates the  latter. 

We  now  will  consider  a notable  feature  in 
the  machine,  in  which  it  was  much  in  advance 
of  many  later  and,  in  all  other  respects,  better 
instruments — its  writing  was  properly  spaced. 

The  paper  was  held  in  its  flat  frame  imme- 
diately opposite  the  pencils,  and  this  frame 
was  capable  of  sliding  vertically  in  a second 
frame,  /.  The  frame,  /,  could,  moreover,  slide 
longitudinally  in  between  the  guides,  m m. 
A rod,  n,  was  provided  parallel  to  m m,  and, 
allowed  a screw,  or  worm,  mounted  on  the 
back  of  /,  to  slide  over  it,  but  compelled  the 
worm  to  partake  of  its  rotatory  motion.  This 
rod  was  connected  also,  by  means  of  a train  of 
wheels  and  a cord,  with  the  treadle,  k.  The 
treadle,  which  was  mounted  on  two  pivotted 
arms,  extended  right  along  the  machine,  and 
rested  beneath  the  levers,  J so  that  whenever 
one  of  these  was  depressed,  the  bar,  k>  was 
also  depressed  a pre-arranged  distance,  vary- 
ing with  the  width  of  the  letter  to  be  written, 
and  adjusted  by  means  of  a set  screw  on  f. 
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This  caused  the  rod,  n,  and  the  worm  to  rotate 
and  advance  the  paper  the  proper  distance  for 
the  letter  to  be  written  at  the  same  time  as 
cams  were  thrown  into  gear.  The  same  move- 
ment also  advanced  the  point  of  the  pencil  up 
to  the  paper,,  and  writing  would  commence. 


The  treadle,  k , would  rise  as  soon  as  the  lever, 
f}  was  liberated,  but  would  not  affect  the 
position  of  the  paper,  owing  to  the  inter- 
polation of  a suitable  ratchet  in  the  train  of 
wheels.  Then  when  the  shaft,  a , had  com- 
pleted its  revolution,  the  pencil,  c,  would  drop 


Fig.  i.— Vickers’  Specification,  1846. 


away  from  the  paper,  and  at  the  same  time 
the  cams,  b , would  drop  out  of  gear,  and 
everything  would  be  ready  for  the  writing  of 
another  character.  At  the  end  of  the  line  the 
shaft,  n,  and  the  treadle,  k,  were  disconnected 
by  means  of  a catch,  ft,  and  the  shaft  rotated 


backwards  by  means  of  a milled  head,  o,  this 
also  caused  the  sheet,  g,  to  be  lifted  up  the 
distance  of  a line  in  the  frame,  /.  The  catch, 
ft,  was  replaced,  and  writing  could  be  re- 
commenced. The  means  employed  for  the 
adjustment  of  the  spaces  that  each]  letter 
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NORWICH  F E B HU  MU  184b 

CEMT*1|f^^,:~  * 

Ml  WE  . HAVE,  AT.LENCm  COMPLE- 
TED ONE  OF  THURBER  S M ECHANICAL  Ct/lfiOC  iAPHERS.  \ ALTHOUGH  YOU 

-*'•  I 

WILL  NOTICE  IMPERFECTIONS  IN  THE  FORMATION  OF  THE  LETTERS 
IN  THIS  COMMUNICATION!,  YET  THERE  IS  NOT  A SINGLE  DEFECT 
WHICH  DOES  NOT  ADMIT  OF  AN  EAST  AND  PERFECT  REMEDY.  I 

A M PERFECTLY  SAWFfETJ — WTTH — TT — B"ECAU5E — I — DTD — TOT TOUT — FTTR — I 

PERFECTION  IN  THIS  FIRST... MACHINE  . THE  DIFFICULTY  IN  THIS  MA- 
CHINE IS  THAT  THE  GAMS  ARE  NOT  LARGE  ENOUGH.  THIS.  OF  f 

COURSE*  CAN  BE  AVOIDED.  I THIN  1^  MR.  CELLAR  TOLD  WHEN  I 
LAST  SAW  HI  M THAT  IF  I WOULD  WRITE  TO  HIM  INFORMING  HIM 
WHEN  I SHOULD  BE  IN  WASHINGTON  HE  MIGHT  &E  ABLE  TO 

MUkUE  SOME  SUGGESTIONS  ABOUT  A HOME  DURING  -M-Y  STAY  IN 

WASHINGTON.  I SHALL  WISH  TO  -EXHIBIT  THE  MACHINE.  TO  SUCH 
GENTLEMEN  AS  MfGHT  TA4£E — I4TTER-EST  IN  A THING  OF  THIS 
-im&  ,VWD.  I DO  NOT  WISH  rO_MA^6  A PU8UC  SHOW  OF  MY- 
SELF OR  MY  MACHINE.  I WANT  — TO — SHOW  IT  T-O-M  E-4  WHO  CAN 

APPRECIATE  AND  UNDERSTAND  MACHINERY.  MR.  RBGKWELL.  OUR  REP- 
RESENTATIVE IN  CON  DRESS-  VOLUNTEERED  TO  GET  -ME  A ROOM  & 

I WAVE  WRITTEN  TO  40M—  ON  THE  SUBJECT.  ST4LL  I TH8JUCHT  IN 
CONSEQUENCE  OF  YOUR  MORE  THOROUGH  ACQUAINTANCE  IN  THE 
CTY  THAT  YOU  MIGHT  BE  ABLE  TO  MAKE  SOME  SUCCESHONS 
WH'CH  MIGHT  BE  BENEFICIAL  TO  ME  IN  EXHIBITING  HE  MACHINE. 

I WANT  A ROOM  LARGE  ENOUGH  TO  RECEIVE  SUCH  COMPANY  AS 
MAY  WISH  TO  SEE  THE'  MACHINE.  I WANT  A ROOM  WHERE  I 

DAhJ  toULDV  LEA¥E  ^ rKEN  ' AM  ^SENT  AND  WHERE  NO 

LIABLE  TO  GO  IN  AMD  INJURE  IT.  EXCUSE  THE 

LIBERTY  I HAVE  TAKEN,  AND  BELEVE  ME  L^-,  NfN. 

VOURS.  . TRULY.  Mi  CHARLES  THUBBER. 

MESSRS.  LELtfrS — & — GR&&WUCW 

PATENT  ATTORN  I ES. 

. WASHINGTON.  D.  C. 


Fig.  2. — Writing  from  Thurber’s  “ Chirographer,”  1845. 
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should  occupy,  are  open  to  criticism,  they  were 
very  faulty,  but  the  end  sought  to  be  attained 
was  excellent,  and  it  was  many  years  before 
better  means  was  provided.  In  the  meantime 
we  have  almost  become  accustomed  to  the 
hideous  uniformity  of  width  of  character 
(whether  w,  or  a,  or  i,  or  m),  imposed  on  us  by 
the  earlier  marketable  machines,  but  fortu- 
nately now  no  longer  necessary,  as  will  sub- 
sequently be  seen. 

This  machine  of  Newton’s  so  nearly  resem- 
bles a writing-machine  patented  in  the  United 
States,  in  1845,  by  Thurber,  of  Worcester, 
Mass.  (No.  4271),  that  it  has  been  described 
at  length  somewhat  out  of  its  place.  A draw- 
ing is  not  preserved  in  the  records  we  have  in 
this  country  of  the  early  American  patents, 
but  an  examination  of  Thurber’s  claims  lead 
to  the  conviction  that  his  machine  is  identical 
with  Newton’s.  We  have  fair  proof,  moreover, 
that  the  machine  was  made,  as  Fig.  2 will 
show.  This  has  been  photographed  from  what 
is  evidently  a lithograph*  of  writing  actually 
produced  in  the  machine  itself,  and  we  owe 
this  cut  to  the  courtesy  of  Mr.  Allison,  the 
librarian  of  our  own  Patent-office,  in  whose 
custody  the  sheet  is  to  be  found. 

The  sheet  tells  its  own  tale  to  the  mechani- 
cal expert — a tale  of  difficulty  that  can  only 
be  appreciated  by  one  who  has  experience 
with  novel  and  intricate  machinery.  Indeed, 
this  type  of  machine  can  hardly  be  imagined 
to  have  any  chance  of  competing  even  with  the 
pen,  whether  as  regards  permanent  legibility 
or  speed,  the  slightest  irregularity  of  its  work- 
ing parts  being  quite  enough  to  spoil  either 
quality.  There  are  easier  ways,  moreover,  of 
getting  legible  writing  that,  at  the  same 
time,  are  but  little  affected  by  wear.  In  this 
machine  it  will  be  noticed  that  two  distinct 
operations  were  found  to  be  necessary  to  get 
one  written  character.  One  of  these  opera- 
tions was  the  movement  of  a shaft,  a,  and  the 
second  was  the  depression  of  the  key ,f.  This 
is  slow,  if  performed  by  the  operator  himself, 
but  in  the  course  of  this  lecture  we  shall  see 
that  one  of  a pair  of  such  movements  may  be 
performed  automatically,  and  the  combination 
utilised  to  great  advantage. 

Droninf  says  of  Thurber’s  machine: — “It 
did  not  answer  well,  because  it  had  not  the 
perfection  that  was  necessary  to  enable  it  to 
obtain  an  advantage  over  the  pen.”  The 
machine  was,  in  reality,  much  in  advance  of 
the  state  of  the  mechanical  arts  of  the  time. 

* U.S.  Patent-office  Reports,  vol.  ix.,  1845,  p.  1,351, 

t “ Machines  h Ecrire.”  Paris  : 1890,  p.  7. 


The  next  machine  to  which  we  will  direct 
our  attention  possesses  unusual  interest.  It 
was  designed  for  the  use  of  the  blind  by  a man 
who  was  blind  himself.  Pierre  Foucault,  the 
inventor,  was  a pupil  of  the  Institution  for  the 
Blind,  Paris,  and  had  so  far  finished  his 
machine  in  1849  that  he  was  able  to  exhibit  it 
in  Paris,  and  receive  for  it  the  award  of  a gold 
medal.  His  invention  was  so  useful  that,  in 
1850,  the  Board  of  Encouragement,  Paris,  also 
awarded  him  a medal.  He  brought  the 
machine  to  London  in  1851,  to  the  Great 
Exhibition,  and  obtained  another  award.*  A 
number  of  these  machines  appear  to  have 
been  made;  they  cost  about  £ 20  each.  As 
they  were  somewhat  bulky,  they  were  placed 
on  a low  stool,  in  front  of  which  the  operator 
stood.  The  Fig.  3 is  taken  from  a view  pub- 
lished in  London  at  that  time  ; K is  a curved 
keyboard  with  two  rows  of  keys.  Each  key  is 
attached  to  one  end  of  a slider  that  was  fitted 


into  one  of  a number  of  radial  grooves  in  the 
machine.  The  opposite  end  of  the  slider 
carried  a matrix  that  agreed  with  the  key, 
and  at  the  surface  of  the  sheet  of  paper,  c,  the 
radial  grooves  all  meet,  and  coincided,  so 
that  pressure  upon  any  one  of  the  keys  would 
produce  a embossed  letter  on  the  paper  at 
one  particular  point.  Means  were  provided 
by  which  the  paper  was  advanced  a step  at 
every  letter,  and  by  which  the  paper  could  be 
shifted  as  required. 

The  jurors  of  the  1851  Exhibition  had  two 
other  typographs  to  attract  their  attention, 
and  they  awarded  medals  to  both.*  One  of 
the  two  machines,  the  invention  of  an  Austrian 
named  Marchesi,  has  disappeared  ; the  other, 
which  the  jurors  report  to  be  the  best  in  the 
Exhibition,  is  still  with  us.  It  is  the  invention 
of  William  Hughes,  the  governor  of  the  Man- 

* “ Official  Report  Exhibition  of  1851,”  p.  311 ; Cassell’s 
“ Illustrated  Exhibitor.”  London  : 1851,  p.  53. 
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Chester  Blind  Asylum,  and  one  of  the  machines 
(Fig.  4)  may  still  be  seen  in  the  magnificent 
collection  of  industrial  machinery  and  models 
at  South  Kensington  Museum.  It  is  in  work- 
ing order,  and  the  illustrations  of  it,  as  well  as 
of  several  other  of  the  historical  machines,  are 
from  photographs,  for  which  I am  indebted  to 
the  able  and  courteous  superintendent  of  that 
department,  Mr.  Last.  There  is  a good  de- 
scription of  the  machine  in  the  Official  Report 
of  the  Jurors,*  from  which  we  might  re- 
construct the  very  simple  piece  of  apparatus. 
It  consists  of  a horizontal  type-wheel,  con- 
taining a number  of  vertical  grooves  in  each  of 
which  is  fitted  a sliding  type-bar,  provided 
with  a spring  to  keep  it  in  its  uppermost  posi- 
tion. The  type-wheel  was  provided  with  a 
wide  rim  that  served  as  a dial-plate,  and 


around  this  rim  a row  of  raised  letters,  was 
placed,  each  corresponding  to  a type-bar,  so 
that  with  the  forefinger  of  the  right  hand  the 
operator  could  feel  which  letter  was  to  be 
pointed.  With  the  left  hand  the  operator  then 
depressed  a lever,  d , that  both  locked  the  type-  I 
wheel  into  position,  and  pressed  down  the  | 
sliding  type-bar  on  to  a sheet  of  paper  beneath 
it.  Then  upon  raising  the  lever  a detent  moved  i 
the  wheel,  e,  the  space  of  a tooth,  and  this 
carried  the  type-wheel,  and  all  attached  to  it, 
the  space  of  one  letter  along  the  fixed  screw,/". 
The  detent  could  be  released  at  the  end  of 
each  line  and  the  wheel  pulled  backwards,  so 
as  to  start  a fresh  one.  The  paper  was  placed  i 
in  a “ manifolding  ” book  so  that  the  writing  I 
was  not  embossed  but  in  black  and  white  only, 
and  the  frame  carrying  the  book  could  be 


Fig.  4.— Hughes’  Machine,  1851. 


advanced  the  space  of  a line,  when  required, 
by  turning  the  screw-head  seen  in  front  of  the 
machine  at^.  Hughes  distinctly  saw  that  his 
machine  was  capable  of  being  applied  to  wider 
uses,  and  mentions  the  pointing  of  museum 
labels  where  neatness  was  desirable,  as  being 
a possible  means  of  employment  for  it.  But 
the  public  in  general  appear  to  have  viewed 
these  typographers,  as  they  were  called,  in 
a most  apathetic  way,  and  severely  left 
them  to  the  use  of  those  for  whom  they 
were  primarily  designed.  Indeed,  the  official 
reporter,  Mr.  J.  Glaisher,  F.R.S.,  wffien 
giving  his  lecture  in  this  roomf,  upon  philo- 
sophical instruments  (in  which  class  these 

* “ Official  Report  Exhibition  of  1851,”  p.  311. 

t “Lectures  on  the  Results  of  the  Great  Exhibition  of 
1851,”  London,  1852,  vol.  i.,  p.  321. 


machines  were  placed)  at  the  Exhibition,  did 
not  even  refer  to  them,  although  they  had 
received  medals  by  his  award.  But  Hughes’s 
machine  was  of  too  useful  a nature  to  be 
ignored  by  inventors,  and  we  find  that  in  1852, 
only  the  next  year,  a patent*  for  a somewhat 
improved  form  was  granted  to  a Mr.  Jones. 
He  retained  the  type -wheel  with  vertical  type, 
but  employed  a cylinder  beneath  it  upon  which 
to  secure  the  paper,  and  this  seems  to  be  the 
first  time  that  the  cylindrical  impression  sur- 
face is  patented  in  connection  with  typewriters. 
About  the  “invention”  itself,  the  “Official 
Examiner”  is  quite  eloquent.  He  reports 
that  “ a patent  was  granted  for  a mechanical 
typographer  by  which,  with  the  necessary 


* No.  8980,  U.S. 
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practice  to  secure  a skilful  use  of  the  machine, 
an  author  can  print  instead  of  writing  his 
thoughts.”  One  rather  fears  that  his  duties 
had  kept  him  too  closely  occupied  to  have,  at 
least,  read  the  accounts  of  what  was  to  be 
seen  in  Europe. 

In  1854  a very  simple  and  crude  typographer 
was  patented  in  America*  by  an  inventor 
named  Thomas.  There  was  (Fig.  5)  a type- 
wheel,  T,  with  a horizontal  axis  carrying 
several  rows  of  type,  an  aligning  pin,  P,  by  aid 
of  which  the  roller  is  kept  in  position,  and  a 
cylinder,  c,  upon  which  the  sheet  of  paper  may 
be  placed.  This  cylinder  is  mounted  on  a 
slide,  f,  by  means  of  which  the  spaces  between 
the  lines  may  be  made,  and  the  cylinder  itself 
is  rotated  a small  amount  after  each  letter. 
The  ink  is  supplied  by  springs,  M M,  over 
which  the  type  is  first  passed. 


The  printing  machines  with  type-wheels  in 
the  above  position  are  very  numerous,  but 
principally  belong  to  the  distinct  class  of 
printing  telegraphs  about  which  we  are  not 
concerned.  The  “Columbia”  typewriter 
(1884)  belonged  however  to  this  class,  and 
reference  will  be  made  to  it  in  the  next  lecture. 

In  1856,  another  important  combination  was 
patented  by  an  inventor  named  Cooper. -j*  In 
this  a wheel,  with  vertical  axis  and  radial  type 
was  first  brought  into  pointing  position  oppo- 
site a vertical  sheet  of  paper  ; the  wheel  was 
then  locked,  and  a hammer  caused  to  strike 
the  paper  on  to  the  type  from  behind.  The 


* No.  10995,  U.S. 

+ No.  14907,  U.S.,  1856;  also  Jones’  Spec.,  No.  14919,  U.S. 


instrument  had  a dial-plate  on  the  same  axis 
as  the  type-wheel,  by  the  aid  of  which  a letter 
was  selected,  and  the  same  handle  that  was 
employed  for  this  purpose  was  employed  to 
lock  the  wheel  (as  in  Hughes’s  machine)  and 
to  cause  the  hammer  to  deliver  its  blow.  This 
last  was  effected  by  fitting  the  hammer  on  a 
bellcrank  lever,  one  arm  of  which  passed 
immediately  beneath  the  axis  of  the  shaft 
upon  which  both  type-wheel  and  index-plate 
were  mounted.  A depression  of  the  shaft,  to 
which  the  handle  was  attached,  thus  caused 
the  hammer  to  give  the  impression.  This 
machine  is  capable  of  much  improvement, 
and,  fitted  with  a keyboard,  will  be  recognised 
in  the  course  of  next  lecture. 

We  must  now  retrace  our  steps  a little,  for  the 
problem  of  producing  a practical  typewriter 
had  been  engaging  the  attention  of  one  of  the 
greatest  practical  scientists  of  the  day,  as 
well  as  that  of  his  assistants.  The  late  Sir 
Charles  Wheatstone  had,  in  1841,  invented 
and  patented  a dial  telegraph.  He  seems  to 
have  soon  recognised  the  convenience  that  a 
machine-written  message  for  delivery  would 
be ; and  there  is  evidence  to  show  that  prior 
to  1850  he  had  constructed  a working  type- 
writer, in  which  a small  square  metal  plate,  or 
comb  carrying  the  letter,  was  employed  in  con- 
junction with  a hammer,  by  means  of  which 
a selected  letter  could  be  impressed  on  to  a 
strip  of  paper.  Although  not  publicly  ex- 
hibited, he  had  one  complete  machine  at  the 
time  of  the  1851  Exhibition,  and  then  he  let 
the  matter  rest  for  a while.  Afterwards  he 
took  it  up  again,  and  between  the  years  1855 
to  i860  he  had  (with  Mr.  Pickier,  of  Buda 
Pesth)  completed  no  less  than  six  different 
machines,  of  which  three  remained  in  a com- 
plete form.  Although  they  wolld  not  by  any 
means  meet  the  requirements  of  the  present 
day,  yet  they  are  marvels  of  ingenuity,  and 
are  still  in  more  or  less  working  order.  The 
existence  of  these  machines  has  long  been 
known  to  a few  persons,  and  was,  indeed, 
mentioned  by  Sir  Henry  Wood  some  years 
ago.*  They  are  now  in  the  South  Kensington 
collection. 

All  three  machines  possess  keyboards,  and 
this  feature,  as  well  as  that  of  the  comb,  gives 
them  a special  interest  to  us.  Fig.  6 (p.  846) 
is  taken  from  a photograph  of  the  machine, 
which  there  is  good  evidence  to  believe  to 
be  the  result  of  the  first  of  the  attempts 
already  mentioned.  The  separate  types  are 

* Journal  of  the  Society  of  Aits,  1888,  vol.  xxxvi , p.  354. 
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all  mounted  upon  the  teeth  of  a comb,  <2. 
This  comb  carrying  the  letters  is  at  the 
top  of  the  machine,  and  is  a segment 
of  a circle,  the  teeth  being  radial  to  a 
common  centre,  about  which  the  comb  is 
pivotted.  A tiny  hammer,  b,  moves  in  a 


vertical  plane  above  the  comb,  and  over  the 
printing  point.  Beneath  the  type-comb  a 
segmental  inking  pad,  c , covered  with  cloth, 
is  made  to  vibrate  as  required  ; this  at  the 
printing  of  each  letter  dips  into  a well  of  ink, 
d,  and  passes  between  the  face  of  the  type 


Fig.  6.— Sir  C.  Wheatstone’s  Early  Machine. 


and  the  long  strip  of  paper,  e,  upon  which 
the  matter  was  to  be  printed.  It  must  be 
borne  in  mind,  when  looking  at  these  instru- 
ments, that  two  springs,  working  in  opposite 
ways  against  fixed  stops,  always  bring  the 
comb  to  a definite  central  position.  If  it  be 


desired  to  point  the  letter  that  then  is  imme- 
diately beneath  the  hammer,  a key,  such  as  k , 
is  depressed  ; this  causes  the  inking  pad  to  be 
withdrawn,  then  the  hammer  to  descend, 
imprinting  the  letter  on  the  paper,  and  then, 
as  the  key  rises,  an  ingenious  friction  grip,  /, 
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through  which  the  strip  of  paper  passes,  takes 
hold  of  the  latter,  and  draws  it  forward  through 
the  space  for  a letter  at  the  same  time  the 
inking  pad  returns. 

It  will  generally  be  necessary  to  shift  the 
teeth  of  the  comb  until  the  particular  letter 
comes  beneath  the  hammer.  This  is  done  by 
fitting  each  finger  key  with  a stiff  vertical 


wire  post  (forming  a right-angled  lever  with 
the  key),  and  causing  the  top  of  this  wire  to 
lie  in  one  of  a series  of  slots  made  in  a long 
horizontal  metal  plate  extending  right  along 
the  top  of  the  instrument.  This  plate,  gt  is 
capable  of  sliding  endwise,  and  is  attached 
at  the  centre  to  the  comb,  whilst  the  slots  in 
it  are  each  so  shaped  as  to  just  move  the 


k 


Fig.  7. — Typewriter  with  “Change  of  Case,”  by  Sir  C.  Wheatstone.  Second  Period. 


letter,  corresponding  to  the  key  opposite  the 
slot,  into  position  under  the  hammer,  when 
the  key  has  nearly  drawn  its  little  post  to  its 
most  forward  position.  The  slot  is  then  made 
so  as  to  merely  retain  the  comb  in  position 
whilst  the  hammer  delivers  its  blow.  This  is 
a very  simple  method  of  connecting  the  keys 
with  the  type  bars  or  “teeth  ; ” but  of  course 


the  letters  at  either  end  of  the  keyboard 
require  the  comb  to  be  moved  through  a very 
considerable  angle,  and  Wheatstone  was  com- 
pelled to  use  rather  small  letters  on  this 
account.  The  slots,  too,  become  rather  in- 
convenient, and  occupy  a good  deal  of  room, 
as  they  approach  the  ends  of  the  keyboard. 

Figs.  7 and  8 are  the  front  and  back  view 
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respectively  of  the  earlier  of  the  machines 
made  in  his  second  attempts,  and  therefore 
about  the  year  1856.  In  this  machine  the 
comb  is  still  retained,  but  becomes  the  surface 
of  a part  of  a cylinder  whose  axis  is  the  centre 
of  the  curiously  shaped  segmental  plate  (g), 
Fig.  7.  This  plate  corresponds  to  the  long 
plate  in  the  earlier  machine,  and  the  mark- 


ings in  it  are  the  cam  grooves,  by  means  of 
which  the  types  can  be  swung  into  position. 
But  by  causing  the  keys  controlling  such  letters 
as  need  the  greatest  amount  of  movement  from 
the  mid-position,  to  act  upon  the  plate  near 
j the  centre  on  which  it  is  pivotted,  Wheatstone 
i was  able  to  have  the  grooves  much  more  nearly 
j alike,  and  to  be  of  a shape  much  more  favour- 


Fig.  8.— Back  View  of  Wheatstone’s  Typewriter. 


able  to  smooth  working.  He  had  however  to 
place  his  keys  upon  an  elevated  keyboard 
which  was  a distinct  disadvantage.  The  keys, 
k,  are  upon  vertical  sliders,  each  carrying  a 
small  pin  on  its  side  that  engages  with  its  own 
proper  cam  groove  in  the  swinging  segment. 
But  Wheatstone  has  also  in  this  machine  given 
us  what  is  technically  known  as  a change  of 


case,  by  mounting  upon  the  same  segmental 
plate  a second  comb  and  set  of  types  that  could 
be  brought  beneath  the  printing  hammer  of  the 
machine  by  sliding  the  segment  with  the  two 
sets  of  types  a short  distance  along  the  axis 
upon  which  it  swung,  so  that  as  one  set  was 
brought  into  position  the  other  set  was  taken 
out.  He  provided  a key  by  which  this 
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change  could  be  effected,  and  this  most  im- 
portant convenience  to  the  operator  was  re- 
invented in  the  early  marketable  machines  and 
retained  in  use  ever  since. 

The  paper  was  first  folded  and  then  slipped 
upon  a cylinder,  the  cylinder  being  first  re- 
moved from  the  machine  for  that  purpose. 
Each  letter  as  it  was  printed  caused  the 
cylinder  to  revolve  a given  amount  by  means 
of  a positive  feed  gear,  and  when  one  revo- 
lution was  completed,  a springy  end  to  the 
cylinder  that  had  been  compressed  between 
the  teeth  of  a coarse  rack  during  the  revolu- 
tion, caused  the  cylinder  to  slide  along  its  axis 
the  space  equal  to  that  of  a line.  This  was 
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effected  by  providing  an  aperture,  seen  in 
Fig.  7,  in  the  true  end  of  the  cylinder  that 
allowed  a tooth  of  the  rack  to  pass  when  the 
latter  was  opposite  the  aperture.  The  rack 
itself  was  fixed  and  placed  beneath,  parallel 
to  the  axis  of  the  cylinder.  The  ink  was 
supplied  to  the  type  by  means  of  a ring-shaped 
inking  pad  that  completely  encircled  the  paper 
roller,  and  which  was  slowly  rotated  by  the 
action  of  the  machine. 

The  third  machine,  Fig.  9 combined  the 
good  points  of  the  other  two  already  described. 
It  had  the  “ double  case  ” of  small  and  capital 
letters,  with  the  small  number  of  keys,  and  it 
had  the  cylindrical  paper  roller  of  the  second 


Fig.  9. — Typewriter  by  Sir  C.  Wheatstone.  Final  Form.  Second  Perlod.  1855-Go. 


machine  with  the  convenient  keyboard  of  the 
first.  It  is  a very  nicely  finished  and  complete 
machine.  The  keys  were,  it  must  be  confessed, 
somewhat  heavy  to  manipulate,  and  the  inking 
pad  decidedly  unsatisfactory,  but  in  this 
respect  no  worse  than  machines  made  many 
years  subsequently. 

We  must  now  look  at  what  was  being  done 
in  America  at  the  same  period  in  which 
Wheatstone  was  developing  these  machines, 
whose  types  were  placed  on  separate  springy 
bars,  for  such  the  teeth  of  his  comb  really  were. 
A notable  advance  was  in  progress,  for  Beach, 
in  1856,  patented*  what  appears  to  be  the  first 


* Spec.  No.  15164.  U.S.,  1856. 


machine  in  which  this  idea  was  carried  to  its 
full  development.  He  mounted  each  letter  on 
a separate  pivottedbar,  or  lever,  and  connected 
the  levers  to  a keyboard  by  a series  of  links. 
The  patent  is  crudely  drawn,  but  shows 
pivotted  levers  carrying  type,  so  arranged  in 
circular  fashion  that  they  converge  to  a 
common  centre  or  printing  point,  beneath 
which  a strip  of  paper  was  passed  by  means 
of  independent  clockwork,  the  escapement  of 
which,  however,  was  controlled  by  a cord, 
that,  passing  beneath  the  type-bars,  received  a 
pull  whenever  one  of  the  latter  was  depressed, 
and  allowed  the  clockwork  to  advance  the 
paper  the  space  required  on  which  to  print  the 
next  letter. 
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A strip  of  “manifold”  paper  was  also  em- 
ployed, just  as  Littledale  used  a sheet  of  the 
same  substance,  but  Beach  moved  his  strip  in 
much  the  same  manner  as  the  well-known 
ribbon  is  now  used.  This  method  of  supplying 
ink  in  a tissue  through  which  the  blow  of  the 
type  was  received  has,  on  account  of  its  suita- 
bility, never  been  superseded,  indeed,  the  only 
improvement,  so  far,  has  been  to  substitute 
silk  for  the  paper,  and  a moister  ink,  for 
although  serious  attempts  have  of  recent  years 
been  made  to  substitute  inking  pads  for  the 
ribbon,  the  practice  is  confined  to  a few 
machines,  and  opinion  is  much  divided  as  to 
the  benefit  derived,  except  in  the  case  of  type 
wheel  machines. 


But  Beach  went  further,  and  finally  con- 
structed a complete  if  somewhat  unwieldly 
machine,  in  which  two  levers,  a , b,  Fig.  10, 
were  made  to  approach  one  another  for  every 
character,  and  emboss  the  paper  strip  that  was 
fed  between  their  respective  type  surfaces  at 
every  depression  of  the  key,  k.  The  two  type 
surfaces  fitted  one  another,  so  that  work  was 
produced  in  raised  characters,  and  could  be 
read  by  a blind  person.  It  was,  however, 
only  on  a strip  of  paper  ; indeed,  it  is  difficult 
to  see  how  this  machine  could  work  upon  any 
other  than  a very  narrow  sheet.  The  machine 
is  said  to  be  still  in  existence.* 

* “ Scientific  American  Supplement,”  Jan.  1st,  1887, 
P-  9163. 


Dr.  Francis,  of  New  York,  appears  to  have 
been  a very  successful*  worker  of  this  same 

b 


period.  Like  Wheatstone,  he  does  not  seem 
to  have  ever  patented  his  invention,  nor  to 

* “ Scientific  American  Supplement,”  Jan.  1st,  1887,  page 
9x62,  where  a section  of  Dr.  Francis’  machine  is  given.  The 
figure  11  is  simplified  for  the  sake  of  clearness,  the  original 
machine  having  been  constructed 4in  wood. 


have  attempted  to  bring  it  into  commerce, 
but  its  mechanism  was  no  doubt  suggested  by 
the  ordinary  piano  action.  He  used  pivotted 
and  converging  type-bars,  a,  but  instead  of 
connecting  the  keys,  k,  with  the  bars  by  ordi- 
nary links,  he  interposed  a sort  of  trip  gear, 
c , that  raised  the  bars  by  the  action  of  the  keys 
against  an  anvil,  b,  beneath  which  the  paper 
could  be  placed,  so  that  the  type-bar  would  be 
released,  and  could  drop  down  again  if  k were 
depressed  to  the  position,  Kp  and  forcibly  kept 
from  returning  ; F represents  the  framework  of 
the  machine.  The  action  is  ingenious,  but,  on 
the  small  scale  demanded  by  the  mechanism 
of  a typewriter,  is  rather  complicated  : a trip 
gear  to  every  lever  is  terrible  to  contemplate, 
although  this  would  effectually  prevent  fouling 
of  the  type  bars  in  skilful  use.  Evidently  Dr. 
Francis’  machine  was  of  good  size,  like 
Foucault’s,  and  what  knowledge  we  possess 
of  its  details  would  indicate  it  to  have  been 
made  in  wood.  He  used  silk  ribbons,  by 
which  to  supply  the  ink,  and  altogether  his 
machine  was  a very  complete  example,  \ 
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One  other  worker,  who  believed  in  the  com- 
mercial aspect  of  the  typewriter,  must  here  be 
mentioned : I refer  to  Thomas  Hall,  of  New 
York.  He  tried  many  forms  of  machine,  and 
was  so  successful  with  one  as  to  have  been 


able,  in  1861,  to  write  400  letters  in  a minute 
by  its  aid.  These  early  attempts  must  not  be 
confounded  with  the  very  simple  little  machine 
— now  passing  out  of  use — with  which  Hall’s 
name  is  connected  by  the  public  ; this  latter 


Fig.  12. — Final  Form  of  Pratt’s  Machine.  Front  View. 


belongs  to  a much  later  date,  and  met  a want 
of  the  hour ; a consideration  of  it  belongs  to 
our  next  lecture. 

I There  is  another  historical  machine,  a short 
description  of  which  will  bring  this  lecture  to 
a close.  Pratt,  an  American  inventor,  of 


Alabama,  U.S.,  patented  in  this  country,  in 
1866,*  a machine  that  he  afterwards  exhibited 
at  a Wednesday  evening  lecture  in  this  room.f 

* No.  3163,  Dec.  1st,  i860. 

+ Journal  of  the  Society  of  Arts,  1867,  vol.  xv.  p.  384.  The 
ipachine  was  illustrated  in  Engineering,  1867,  \ok  uk*. 
P 3 
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In  this  machine  he  employed  a small  plate  of 
metal  bearing  the  fount  of  letters  arranged  in 
rows  upon  it  and  placed  behind  a vertical 
sheet  of  paper.  He  adjusted  this  plate  so  as 
to  bring  any  selected  letter  immediately  behind 
a hammer  that  he  had  mounted  in  front  of  the 
paper  and  above  the  keyboard.  The  depres- 


sion of  any  key  of  this  board  caused  the  plate 
to  be  adjusted,  the  hammer  to  strike  its  blow, 
and  the  paper  to  be  subsequently  shifted  to 
afford  space  for  the  succeeding  letter.  The 
illustrations,  Figs.  12  and  13,  are  from  a later 
form  of  his  machine,  very  greatly  improved,  and 
at  present  in  the  South  Kensington  collection  ; 


Fig.  13.— Final  Form  of  Pratt’s  Machine.  Back  View. 


his  earlier  models  appear  to  have  been  unfor- 
tunately lost  to  us.  In  it  he  retained  the 
general  form  of  his  earlier  machines,  and  the 
use  of  the  hammer  in  front  of  the  paper  ; but 
instead  of  placing  the  types  in  a plate,  he 
mounted  them  in  three  horizontal  and  twelve 


vertical  rows  upon  a small  vertical  type-wheel, 
placed  immediately  behind  the  hammer,  h , 
Fig.  12. 

This  type-wheel  is  connected  to  a train  of 
clockwork  that  always  tends  to  rotate  it, 
but  is  prevented  from  doing  so  by  means  of 
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a tooth  mounted  in  a notched  circular 
plate  placed  at  the  foot  of  the  vertical  shaft 
of  the  type-wheel.  The  shaft  can  thus  be 
brought  to  rest  at  positions  corresponding 
each  to  a single  vertical  row  of  letters  by 
means  of  stops  acting  in  the  notched  plate, 
and  operated  by  the  respective  keys  to  which 
the  letters  belong.  A second  motion  could 
also  be  given  to  the  wheel  in  the  direction  of 
its  axis,  and  thus  the  letter  of  any  one  of  the 
three  horizontal  rows  selected.  Both  these 
motions  were  controlled  by  one  movement  of 
the  key,  and  the  same  movement,  when  con- 
tinued, caused  the  hammer,  /z,  to  be  struck. 
The  return  movement  allowed  a coiled  spring, 
by  the  release  of  an  escapement,  to  draw  the 
paper  carriage  a step  onwards  for  the  next 
letter.  There  was  a key,  m,  provided,  by  which 
the  paper  carrier  was  drawn  back  (and  auto- 
matically lifted  a line)  so  as  to  commence  a 
new  line ; this  action  wound  up  the  springs 
and  clockwork  employed  to  rotate  the  type- 
wheel  and  to  advance  the  carriage.  Pratt’s 
machine  was  a practical  and  portable  type- 
writer, and  with  it  the  experimental  stage  of 
type-writing  machines  as  a class  may  be  said 
to  end. 


Miscellaneous. 


PRODUCTION  OF  MANGANESE  ORE  IN 
THE  CAUCASUS. 

The  manganese  ore  industry  of  the  district  of 
Sharopan,  in  the  government  of  Kutais,  is  one  of  the 
chief  sources  of  Caucasian  wealth.  Consul  Stevens, 
of  Batoum,  says  that  its  significance  even  in  its  pre- 
sent early  period  of  existence  is  a question  of  vital 
importance  to  the  population  of  the  government  of 
Kutais,  as  also  to  the  whole  of  the  Russian  Empire, 
for  Russia,  which  annually  furnishes  over  150,000 
tons  of  this  ore  to  other  European  nations  for  the 
purpose  of  making  steel,  has  become  one  of  the 
largest  exporting  countries  in  the  world.  England 
takes  more  than  half  the  quantity  she  requires  for 
her  foundries  from  the  Caucasus,  and  is  thus  one  of 
the  largest  consumers  of  this  article.  Many  other 
first-rate  European  powers  use  considerable  quan- 
tities of  Trans-Caucasian  manganese  at  their  steel 
works.  Within  the  last  few  years,  the  already  exist- 
ing large  demand  for  this  particular  kind  of  ore  has 
been  increased,  by  the  fact  that  America  has  likewise 
become  a consumer,  and  there  is  every  prospect  that 
on  the  completion  of  the  Chiatur  branch  of  the 
Trans-Caucasian  railway,  a still  further  augmentation 
in  the  demand  will  take  place.  The  manganese  ore 
industry  is  also  of  importance  to  the  population  of 


the  government  of  Kutais,  inasmuch  as  it  furnishes 
labour  for  the  more  or  less  poverty-stricken  inhab- 
itants of  that  province,  where  the  insufficiency  of 
the  lands  allotted  them  and  the  unproductiveness  of 
the  soil  are  more  seriously  felt  than  in  other  parts  of 
the  Caucasus.  The  industry  has,  therefore,  become 
a most  important  factor  in  the  existence  of  the  in- 
habitants, and  during  the  last  few  years  the  popula- 
tion of  Imeritia  alone  has  earned  over  ,£150,000  per 
annum  for  working  the  mines  and  transporting 
the  ore  to  the  railway  station  of  Kvirili.  The  ore 
is  obtained  exclusively  in  the  district  of  Sharopan 
near  the  village  of  Chiatur,  about  twenty-six  miles 
from  the  village  of  Kvirili,  the  administrative  and 
commercial  centre  of  the  district.  The  great  mass 
of  the  mines  are  situated  in  this  locality,  and  they 
extend  over  an  area  of  thirteen  square  miles.  Accord- 
ing to  the  latest  estimate  they  contain  66,500,000  tons 
of  ore,  and  it  is  calculated  that  at  the  present  rate  of 
activity  it  will  take  over  200  years  to  exhaust  them. 
Mining  was  commenced  in  the  year  1879,  when 
871  tons  of  ore  were  produced  ; in  1880,  4,081  tons 
were  obtained,  and  five  years  later  the  quantity  ex- 
ported was  20,370.  In  1889,  137,097  tons  were 
exported,  and  in  the  present  year  (1893),  after  the 
completion  of  the  construction  of  the  railway  it  is 
expected  that  the  exports  will  reach  the  high  figure  of 
322,580  tons.  The  Chiatur  manganese  ore  fields  are 
situated  in  a very  mountainous  and  difficult  country 
following  the  course  of  the  River  Kvirili,  at  a height 
of  from  700  feet  to  1,050  feet  above  the  village  itself. 
The  mines  are  distributed  in  groups  about  two  to 
three  miles  distant  from  the  village,  and  are  connected 
with  the  latter  by  narrow  cattle  tracks  which  wind  in 
zig-zags  over  rocky  ground,  vertically-placed  preci- 
pices, and  projecting  rocks,  where  obstructions  are 
frequently  met  with.  Access  to  them  is,  therefore, 
rendered  dangerous,  and  the  ore  has  to  be  trans- 
ported in  small  quantities  at  a time  on  the 
backs  of  horses.  In  wet  weather,  when  these 
tracks  become  almost  impassable,  many  accidents 
occur,  both  with  man  and  beast,  during  the  transit  of 
the  ore.  The  industry  is,  therefore,  entirely  dependent 
on  the  elements;  and  in  the  autumn  of  the  year  1891, 
which  was  exceptionally  wet,  a sensible  decline,  as 
compared  with  the  same  period  of  the  previous  year, 
was  observed  in  the  quantities  of  ore  brought  down 
from  the  mines  to  the  railway  station  of  Kvirili. 
Other  drawbacks  are  experienced  in  the  conditions 
under  which  the  manganese  ore  industry  of  the 
Caucasus  is  carried  on.  Five  mountains  rise  in  an 
almost  perpendicular  slope  from  the  bed  of  the  river 
Kvirili,  three  of  which — namely,  Sedorgani-Rgani, 
Gwimewi,  and  Darquetti,  are  situated  on  its  right 
bank,  and  two,  namely,  Shukrutti  and  Perewissi,  on 
the  left — contain,  at  almost  equal  distances  from  the 
level  of  the  river,  a layer  of  manganese  ore,  of  con- 
siderable depth,  which  is  alternately  found  between 
layers  of  chalk,  earth,  and  other  substances.  The 
three  mountains  on  the  right  and  the  two  on  the  left 
banks  are  detached  from  each  other  by  rivulets, 
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which  discharge  their  waters  into  the  River  Kvirili, 
and  those  slopes  of  the  five  mountains  that  are 
nearest  to  the  village  of  Chiatur  have  been  pierced 
by  the  mine  owners.  In  extracting  the  ore,  a 
perpendicular  layer  of  soil  on  the  slope  of  the 
mountain  is  first  removed,  and,  together  with  the 
earth,  stone,  and  manganese  dust,  obtained  from 
tunnelling,  a sufficiently  spacious  plateau,  or  unsup- 
ported embankment,  is  made,  on  which  sheds  are 
erected,  and  along  which  a road  is  constructed ; sub- 
sequently, by  means  of  a tunnel  pierced  through  the 
side,  the  mountain  is  entered,  and  a horizontal  gallery, 
from  which  the  ore  is  obtained,  is  excavated.  The 
interior  of  this  gallery  seldom  reaches  a greater 
depth  than  35  feet,  and  only  in  extreme  cases  are 
pits  of  medium  length  to  be  found.  The  supports  in 
the  galleries  are  few  and  far  between,  and  landslips 
in  the  mines  are  of  frequent  occurrence.  The  work 
in  connection  with  the  production  of  the  ore  is 
heavy ; it  is  leased  out  to  the  miners  by  piecework, 
and  paid  for  per  cubic  sajen  of  22  tons  of  pure  ore. 
The  time  required  by  four  men  to  procure  this 
quantity  is  about  20  days,  and  the  price  paid  for  the 
workmen,  including  their  tools,  lamps,  oil,  &c.,  is 
per  cubic  sajen  of  22  tons  pure  ore.  The  ore 
obtained  in  the  Chiatur  mines,  when  thoroughly 
well  prepared,  comprises  from  54  to  55  per  cent,  of 
metallic  contents,  or  83  to  87  per  cent,  of  peroxide, 
when  dried  at  21 2°  Fahrenheit,  and  seldom  more 
than  o*  1 6 per  cent,  of  phosphorus.  This  is  the 
standard  quality  of  the  Chiatur  ore,  but  it  is  brought 
down  to  50  per  cent,  metallic  contents  by  the  ad- 
mixture of  an  ore  of  inferior  quality. 


THE  INDUSTRIES  OF  TON  QUIN. 

The  principal  articles  of  trade  of  the  province  of 
Ninh-Binh  are  rice,  cotton,  silk,  and  mats,  in  the 
exports,  and  wood,  rattan,  and  salted  fish,  in  the 
imports.  The  Journal  de  la  Chambre  de  Commerce 
de  Constantinople  says  that  the  province  produces  a 
large  quantity  of  cotton,  a portion  of  which  is  prepared 
and  woven  by  the  inhabitants,  and  the  remainder 
purchased  by  the  Chinese,  and  forwarded  to  Nam-Dinh, 
where  it  takes  the  Haiphong  and  Hong  Kong  route. 
A more  important  article  of  export  at  ordinary  times 
is  rice,  and  this  trade  is  also  in  the  hands  of 
Chinese.  Twice  a year,  at  harvest  time,  the  price  of 
rice  falls.  The  growers  are  all  obliged  to  sell  almost 
before  the  harvest  is  finished  in  order  to  pay  the  taxes 
and  other  liabilities,  and  to  procure  the  necessaries  of 
life,  and  it  is  only  with  great  difficulty  that  they 
manage  to  keep  sufficient  rice  for  their  personal  needs. 
Then  the  reserves  are  gradually  exhausted,  and  prices 
increase  gradually  until  the  new  crop  is  harvested. 
It  thus  becomes  necessary  to  have  recourse  to  foreign 
imports  of  rice,  which  are  heavily  burdened  with 
customs  duties  and  other  charges,  including  those  of 
transport  and  manipulation.  There  exist  in  the  pro- 
vince of  Ninh  Binh  only  a few  industries  worthy  of 


the  name.  In  a few  villages  there  are  rude  looms  for 
weaving  silk  and  cotton.  At  Phat-Diem  and  on  the 
banks  of  the  neighbouring  streams  there  are  places  in 
which  sampans  and  junks  of  plaited  bamboo  are  turned 
out,  and  these  are  made  of  extreme  lightness  combined 
with  great  resisting  power.  They  are  capable,  when 
of  sufficient  dimensions,  of  carrying  very  heavy  cargoes. 
In  the  canton  of  Dong-Hai,  which  is  adjacent  to  that 
of  Kim-Son,  the  inhabitants  make  mats  of  rush,  with 
a white  grouud  and  designs  of  red  flowers.  These 
mats  enjoy  a very  high  reputation  on  account  of  their 
solidity  and  workmanship.  A factory  has  recently 
been  established  by  a Chinese  company  at  Phat-Diem 
for  the  production  of  fine  mats  with  vatied  designs 
and  of  brilliant  colours,  to  be  used  as  floor  coverings 
and  also  for  walls.  This  establishment,  which  was 
started  in  December,  1889,  has  at  present  in  its  employ 
fifteen  Chinese  and  one  hundred  and  four  native 
workmen.  The  manager  has  recently  applied  for 
two  hundred  more  Annamite  workmen,  which  is  a 
proof  of  the  development  and  prosperity  of  the 
industry.  Mats  made  according  to  patterns  sent  from 
Hong  Kong  are  almost  all  forwarded  to  that  place, 
where  they  are  sold  as  local  productions.  Their 
usual  price  at  Phat-Diem  is  eight  dollars  per  roll  of 
40  metres  with  a width  of  90  centimetres. 


General  Notes. 

* 

Swiney  Lectures  on  Geology. — A course  of 
twelve  lectures  on  the  making  of  the  “Earth’s  Crust” 
will  be  delivered  by  Professor  Alleyne  Nicholson,  in 
the  Lecture  Theatre  of  the  South  Kensington  Museum, 
commencing  Monday,  the  1st  of  October.  The 
lectures  are  given  under  a bequest  from  Dr.  Swiney, 
who  also  founded  the  Swiney  Prize,  which  is  awarded 
by  the  Society  of  Arts  every  five  years. 

Royal  Choral  Society.— The  Committee  of 
Management  have  issued  the  prospectus  of  the  Royal 
Choral  Society  at  the  Albert-hall  for  the  season  of 
1 894-95.  The  series  will  comprise  ten  concerts,  of 
which  the  first  will  take  place  on  November  1st.  A 
special  feature  in  the  programme  will  be  the  first  per- 
formance in  London  of  Dr.  Hubert  Parry’s  “King 
Saul,”  on  the  7th  February,  1895,  and  Mr. 
Henschel’s  “ Stabat  Mater,”  on  the  21st  March, 
1895.  Both  these  works  were  composed  for  this 
year’s  Birmingham  festival. 

South  Sea  Whaling.— The  Agent-General  for 
Tasmania,  Sir  Robert  Herbert,  has  received  news 
from  the  colony  of  the  recent  revival  of  the  whaling 
industry  there.  Tasmania  used  to  be  a principal 
centre  of  the  Antarctic  whale  fisheries,  the  fleet 
numbering  fifty  sail,  but  during  the  past  few  years, 
as  the  South  Seas  were  apparently  becoming  over- 
worked, the  industry  has  practically  died  out.  Within 
the  last  month  or  so  whales  have  been  frequently 
seen  on  the  Tasmanian  coasts,  two  or  three  at  a time 
having  been  poticed  in  Norfolk  Bay. 
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CANTOR  LECTURES. 
TYPE-WRITING  MACHINES. 

By  Henry  Charles  Jenkins, 

A.M.Inst.C.E. 

[the  right  of  reproducing  these  lectures  is  reserved]. 

Lecture  II. — Delivered  May  7,  1894. 

We  traced  last  week  the  evolution  of  a 
machine  adapted  to  the  requirements  of  every- 
day life,  from  what  was  originally  a benevolent 
effort  to  aid  the  blind.  The  writing  in  these 
machines  could  be  performed  faster  than  by  a 
pen  ; it  had  a degree  of  legibility  far  in  advance 
of  ordinary  writing,  and  some  of  the  pieces  of 
apparatus  described  were  quite  portable. 

The  typewriter,  consequently,  entered  upon 
another  stage  of  its  career,  and  was  merely 
waiting  sufficient  notice  to  pass  into  the  hands 
of  manufacturers,  and  become  an  article  of 
commerce.  This  would,  in  the  ordinary  way 
of  things,  happen  wherever  labour-saving 
appliances  were  in  the  greatest  demand,  and 
where  the  means  of  reproduction  of  machinery 
had  been  most  developed.  The  country  where 
these  conditions  held  tothe  greatest  degree 
was  the  United  States  of  America,  which 
were  just  emerging  from  the  disturbance  in 
their  trade,  caused  by  the  disastrous  civil 
war.  In  themselves  a nation  of  enterprising 
men,  it  only  needed  the  appearance  of  a 
machine  that  would  enable  one  man  to  do 
the  work  of  two  or  three,  and  that  in  a much 
better  manner,  for  that  machine  to  be  com- 
mercially successful,  particularly  as  the  appli- 
ance would  repay  the  capital  invested  in  its 
purchase  in  a couple  of  months.  Much  pre- 
paration work  had  been  done  by  others  ; many 
had  struggled  to  bring  their  inventions  under 
public  notice  ; but  the  credit  of  first  taking 
hold  of  a market  on  a large  scale  must  be 
given  to  Messrs.  Remington,  who,  in  1874, 


after  only  a year’s  work  in  their  factory,  pro- 
duced the  Glidden  and  Sholes  machine.  This 
they  subsequently  improved,  and  the  improved 
machine  is  now  well  known  under  the  name  of 
the  “ Remington.” 

I am  afraid  that  to-night  I must  quite  depart 
from  any  attempt  to  present  you,  in  historical 
sequence,  with  an  account  of  what  has  since 
been  done,  since  this  would  compel  us  to  see 
the  most  incongruous  things  in  juxtaposition  ; 
for  no  sooner  had  the  typewriter  acquired  a 
commercial  value,  than  a crowd  of  so-called 
inventors  appeared  on  the  scene,  with  the 
result  that  it  is  not  always  possible  to  readily 
distinguish  the  adventurer  from  the  worker. 
Many  of  the  essential  parts  have  been  patented 
over  and  over  again,  and  we  find  the  crudest 
productions  reappearing  time  after  time. 
Instead  of  the  historical  classification  we 
must  adopt  some  other  mode,  based  on  the 
characteristics  of  the  machines  themselves  ; 
and  to  do  this  to  advantage  we  had  better  first 
see  what  work  such  a machine  has  to  do,  and 
what  are  the  requirements  to  be  met  by  it. 
Every  machine,  whether  a typewriter,  or  a 
chemical  balance,  or  a lathe,  has  to  be 
designed  and  made  to  meet  two  primary 
conditions  : — 

First. — Its  operation,  or  the  work  performed, 
should  be  done  in  the  most  perfect  manner. 

Second. — It  should  offer  the  greatest  facility 
for  its  use  to  the  operator. 

A machine  should  also  be  as  simple, 
durable,  and  cheap  as  is  consistent  with  these 
conditions. 

A typewriter,  we  have  already  seen,  is,  at 
the  present  day,  essentially  a printing  machine, 
printing  one  letter  at  a time.  It  wrill  be 
granted,  moreover,  that  in  by  far  the  greater 
number  of  cases,  the  operator  is,  more  or  less, 
a copyist,  and  that  authors,  and  other  original 
writers,  form  a distinct,  though  important 
minority.  Bearing  this  in  mind,  it  will  be 
seen  that  the  conditions  that  a good  type- 
writer should  satisfy  are — 

1.  The  work  should  present  an  even  and 
regular  appearance,  so  as  to  exactly  resemble 
a clear  piece  of  printing  in  good  bold  type. 

2.  It  should  be  performed  in  such  a part  of 
the  machine  as  to  be  most  readily  inspected 
during  progress. 

3.  The  work  should  be  performed  by  the 
smallest  number  of  movements  on  the  part 
of  the  operator,  and  these  movements  should 
be  of  the  simplest  and  easiest  character. 

4.  The  mechanism  must  either  respond  cor- 
rectly to  the  operator,  or  pot  a,t  all ; in  other 
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words,  every  mechanical  movement  must  be 
definite,  and  incapable  of  incomplete  per- 
formance. 

5.  Durability  is  of  paramount  importance  to 
the  machine,  and  wear  must  not  appreciably 
affect  its  performance. 

6.  The  machine  should  be  as  simple  as  is 
consistent  with  its  requirements. 

7.  The  speed  at  which  the  machine  will 
respond  to  the  touch  of  the  operator  must  be 
greater  than  that  which  he  attains  at  any 
moment  in  the  course  of  his  work. 

We  shall  find  the  most  useful  classification 
of  the  more  complete  forms  of  machines  to  be 
based  on  the  mode  in  which  the  set  of  types  is 
carried  in  it,  whether  on  a wheel  or  on  separate 
pivotted  bars. 

There  are  some  uses  to  which  a typewriter 
can  advantageously  be  put  that  do  not  demand 
the  above  degree  of  perfection  in  the  machine, 


as  in  the  case  of  limited  private  correspond- 
ence. The  amount  of  capital  at  command 
may  limit  a purchaser’s  expenditure,  and  in 
earlier  days  want  of  enterprise  on  the  part  of 
purchasers  led  many  to  try  a cheap  machine. 
The  consequence  has  been  that  a large  number 
of  devices,  many  of  great  ingenuity  and  ex- 
cellent manufacture,  came  into  use,  and  yet 
were  incomplete  as  labour-saving  machines. 
I have  excluded  them  all  from  this  lecture, 
just  as  I have  done  to  telegraphic  apparatus 
and  such  machines  as  only  produce  an  em- 
bossed paper  matrix  intended  for  stereotype 
purposes.  But  there  are  two  machines  of  an 
intermediate  class  that  deserve  mention  on 
account  of  the  service  done  by  them  in  familiar- 
ising the  British  public  with  a new  thing.  The 
first  is  the  “Hall”*  typewriter,  Fig.  1;  we 
learn,  however,  that  the  sale  of  this  has  ceased 


to  be  of  importance  here,  but  for  several  years 
it  was  well  known  and  received. 

The  machine  is  adapted  to  work  either  upon 
a flat  or  a rolled  sheet  of  paper,  the  latter 
form  being  ultimately  found  more  convenient. 
Fig.  1 is  a view  of  one  form  of  the  original 
machine,  where  bb  is  a shallow,  rectangular 
case  containing  the  roller  on  which  the  paper 
is  placed,  the  roller  terminating  in  a milled 
head,  a.  A long  rod,  forming  a cylindrical 
“rack,”  c,  extends  right  across  the  machine, 
and  in  conjunction  with  a neat  feed  gear  of 
which  it  forms  part,  performs  much  the  same 
function  as  the  screw  seen  inHughes’smachine. 
Swinging  upon  this  rod  is  a flat  case,  eyfy 
made  in  two  parts,  the  upper  of  which,  ft  forms 
a lid  to  the  lower  and  carries  an  underplate. 
This  is  shown  open,  but  is  normally  kept 
closed  when  it  is  flat  down  against  the  frame, 
e.  The  base  of  e is  provided  with  a small 
square  aperture,  immediately  over  the  paper 
roller,  a , and  of  size  just  sufficient  to  allow 
one  letter  to  pass  through.  A set  of  characters 
is  provided  on  the  surface  of  one  sheet  of 
india-rubber,  g,  which  is  held  in  a sliding 
frame,  i,  and  connected  to  the  handle,  ht  by 
moving  which,  any  letter  on  the  sheet,  g,  can 
be  brought  opposite  the  little  square  aperture 
already  mentioned.  A slight  downward  pressure 
upon  the  handle  of  /"is  sufficient  to  cause  a 
small  stud  fixed  to  f,  immediately  above  the 
aperture,  to  press  the  letter  through  it  on  the 
paper.  Upon  allowing  the  plate  to  rise  a 
little,  an  escapement  causes  the  whole  tray  to 
travel  along  the  rod,  e>  and  at  the  end  of 
a line  the  tray  is  returned,  and  the  paper  itself 
shifted,  as  was  the  case  in  Hughes’s  apparatus. 
The  mode  by  which  the  selection  of  the  letters 
was  brought  about  is  very  simple.  The  frame 
containing  the  india-rubber  sheet, g,  is  mounted 
upon  slide  bars,  and  can  be  moved  by  means 
of  the  handle,  hy  in  any  direction  in  the  one 
plane.  An  index-plate  is  fitted  on  the  top  of 
ft  and  this  plate  had  as  many  notches  as  there 
were  letters  on  the  plate,  g,  and  so  placed  that, 
when  a little  pin  on  the  end  of  h would  just 
drop  down  into  the  holes,  the  corresponding 
india-rubber  letter  is  immediately  over  the 
square  aperture  in  e.  The  inking  was  per- 
formed by  placing  an  inking  pad  in  the  floor 
of  the  case,  e , over  which  the  types  passed  as 
they  were  adjusted. 

This  method  of  mounting  the  letters  on  a 
rubber  band  is  very  old ; it  was  patented  for 
use  in  machines  for  paging  books  as  early  as 
i860,  and  has  been  re-invented  since,  for  type* 
writers,  many  times, 
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Hall’s  machine  was  well  adapted  to  the 
limited  employment  for  which  it  was  probably 
intended,  but  the  letters  had  to  be  smaller  than 
the  aligning  aperture,  and  there  was  always  a 
little  uncertainty  as  to  the  exact  position  of 
the  letter-plate  in  both  directions  on  the  paper, 
so  that  the  writing  had  a distinctly  irregular 
appearance,  that  became  very  objectionable 
as  soon  as  any  wear  took  place  in  the  machine  ; 
in  other  words,  its  “ alignment  ” was  bad. 

The  other  machine  alluded  to  is  the 
“ Columbia.”  This  is  a dial  machine,  and 
does  not  possess  a keyboard,  and  although  it 
is  still  used,  it  belongs  on  that  account  to  a 
period  that  is  passing  away. 

A reference  to  Fig.  5,  Lecture  I.,  will  readily 
enable  us  to  follow  the  action  of  the  machine, 
which  was,  however,  very  well  and  completely 
made  of  metal,  and  was  of  excellent  design. 

The  paper  is  carried  upon  a horizontal  roller 
mounted  in  a slide.  Above,  but  with  its  axis 
parallel  to  the  axis  of  the  roller,  a type-wheel 
is  mounted,  so  that  its  axle  can  oscillate  a 
little  and  the  type  brought  to  the  paper  at  will. 
The  type-wheel  can  be  rotated  by  the  fingers  of 
one  hand,  and  a horizontal  dial  is  provided  so 
that  it  can  at  once  be  seen  what  letter  is  in  the 
printing  position.  Ink  is  automatically  sup- 
plied from  a small  roller  mounted  against  the 
type-wheel,  and  a depression  of  the  handprints 
the  letter.  As  the  type-wheel  descends,  a pro- 
jection on  the  frame  of  the  machine  falls  into  a 
groove  in  the  wheel  and  locks  it  in  position,  at 
the  same  time  a detent  is  brought  forward  in 
order  to  be  ready  to  advance  the  paper  car- 
riage for  the  next  letter,  when  the  type -wheel 
is  restored  to  its  initial  position. 

The  machine  was  too  slow  to  meet  with 
all  the  success  it  deserved,  owing  to  the 
necessity  of  making  two  movements  for  each 
letter  printed,  one  of  those  movements,  i.e. 
the  adjustment  of  the  finger,  on  the  dial  to 
the  letter,  demanding  skill  to  perform  it 
at  all  quickly.  The  machine  would  be  well 
adapted  to  write  in  simple  cypher  if  that 
were  ever  needed.  One  great  feature  of 
interest  in  the  Columbia,  however,  is  in  the 
fact  that  the  spacing  detent  is  moved  a differ- 
ent amount  for  different  letters,  and  so  the 
machine  produced  writing  that  was  a nearer 
approach  to  printing  than  was  usual.  The 
patentee,  Mr.  Spiro,  of  New  York,  a well- 
known  worker  in  the  type-writing  field,  and 
since  identified  with  an  important  keyboard 
machine,  says,  *“The  feed  motions  of  the 


* Specification,  No,  14768  of  1884,  p.  6. 


pawl  V will  vary  from  one  to  four  teeth  in 
accordance  with  the  varying  depth  of  the  re- 
cesses in  the  type -wheel  representing  the 
letters,  thus  producing  a perfect  and  efficient 
feed  motion  which  regulates  the  feed  of  the 
paper  automatically  according  to  the  width  of 
the  characters  printed,  which  is  a very  desir- 
able feature,  as  it  saves  space  in  the  sheet, 
and  greatly  improves  the  appearance  of  the 
printing  and  renders  it  more  readable.”  This 
judgment  of  the  question  of  properly  spaced 
writing  will  meet  with  the  more  ready  ap- 
proval when  it  is  seen  subsequently  how  easy 
it  is  possible  in  keyboard  machines  to  get  good- 
looking  work  without  complication  or  risk  of 
failure. 

We  must  now  pass  to  the  consideration  of 
larger  and  more  complete  machines.*  You 
will  notice  the  common  feature  to  them  all : 
they  have  a keyboard,  and  they  contain  a 
complete  set  of  characters,  so  arranged  that 
the  depression  of  a key  prints  a character  on 
to  a sheet  of  paper,  held  in  a more  or  less  con- 
venient manner.  They  contain  also  a stock  of 
ink,  that  can  be  supplemented  from  time  to 
time.  Some  years  ago,  a list  of  qualities  that 
these  complete  forms  should  preferably  possess 
was  presented  to  me,  as  being  the  result  of 
careful  inquiry  amongst  operators.  The  list 
of  qualities  is  as  follows  : — 

1.  The  alignment  should  be  perfect. 

2.  The  machine  should  “ manifold.” 

3.  The  writing  should  be  correctly  spaced, 
similar  to  that  of  printing. 

4.  The  writing  should  be  instantly  visible. 

5.  The  line  feed  should  be  variable,  and 
effected  by  one  movement  at  all  times.  The 
same  movement  that  effected  the  line  feed 
should  be  utilised,  so  as  to  draw  back  the 
paper  carriage  for  a new  line. 

7.  The  paper  should  be  inserted  in  its  carrier 
without  previous  preparation. 

8.  The  paper  carrier  should  take  large 
sizes  of  paper. 

9.  The  machine  must  have  a keyboard, 
preferably  with  a single  change  of  tl  case.” 

10.  The  machine  should  be  rapid  in  its 
action. 

11.  It  should  be  as  noiseless,  simple,  and 
durable  as  possible,  and  weigh  about  20  to  24 
lbs. 

It  has  been  found  to  be  quite  possible  to 
meet  the  whole  of  these  requirements  in  a 
single  design,  although  any  design  must 


* A number  of  machines  were  kindly  lent  by  the  manu- 
facturers or  their  representatives, 
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necessarily  contain  features  in  which  a com- 
promise between  conflicting  conditions  is 
made.  Take,  for  instance,  the  ist  require- 
ment, and  the  9th,  10th,  and  nth.  The  first 
requirement  will  be  found  to  be  solved  by 
either  using  a locked  type-wheel,  which  in- 
fringes the  conditions  of  visibility  of  writing 
and  noiselessness,  in  a marked  degree,  or  else 
by  using  type-bars  with  a single  type  in  each 
bar.  I prefer  the  latter  method,  though  this 
has  needed  a special  invention  to  accomplish 
simply  and  yet  retain  the  small  keyboard ; 
indeed,  many  came  to  regard  a big,  unweieldy 
keyboard  as  a necessity,  in  order  to  secure  the 
advantage  of  a single  type  on  a single  bar. 
Even  the  preference  for  a small  keyboard  is 
due  largely  to  the  small  use  we  make  of  capital 
letters  mixed  with  small  ones.  Most  of  our 
writing  is  done  with  small  letters  and  figures, 
or  else  with  all  capitals  and  figures.  One 
change  of  case  is  thus  a distinct  advantage, 
as  the  operator  is  able  to  manipulate  the 
machine  without  moving  his  hands  so  much 
about,  and  without  being  embarrassed  by  a 
large  selection,  for  even  the  expedient  of 
making  the  keys  a different  colour  from  one 
another  is  not  sufficient  to  help  the  choice 
under  the  stress  of  rapid  work.  Uufortunately, 
a habit  has  arisen  amongst  many  operators  of 
“fingering  ” the  typewriter  in  a most  demon- 
strative and  laborious  way,  and  in  which  the 
arms  take  far  too  great  a part,  but  as  the  per- 
formance is  as  ludicrous  as  it  is  irrational,  the 
fashion  is  sure  to  pass  away.  It  has  no  doubt 
arisen  from  the  desire  of  makers  to  get  what 
they  call  a “light  touch,”  and  in  order  to  do 
this  they  have  given  us  machines  having, 
amongst  other  sacrifices  of  the  conditions 
for  speed,  far  too  great  a depression  to  the 
keys.  A movement  of  four-tenths  of  an  inch 
should  be  quite  enough,  and  machines  can 
be  built  with  much  less,  and  yet  be  worked 
without  fatigue.  The  “touch”  has  a good 
deal  to  do  with  the  limitation  of  speed,  and 
if  we  could  use  our  fingers  faster  than  w?e  do, 
machines  would  need  to  have  a heavier  touch 
in  order  to  respond  to  them. 

So  much  for  the  keyboard,  for  although 
attempts  have  been  made  to  use  two  or  even 
more  changes  of  case,  yet  they  cannot  be  con- 
sidered to  be  successful,  as  the  fingering  tends 
then  to  demand  too  much  thought.  Besides 
difficulties  of  a serious  kind  appear  and  have 
to  be  dealt  with  in  the  machine  itself. 

We  will  pass  on  to  consider  the  charac- 
teristics of  the  two  great  classe§  qf  the  key- 
board typewriters,  namely - 


A.  Those  in  which  the  printing  characters 
are  mounted  upon  a wheel. 

B.  Those  in  which  the  printing  characters 
are  mounted  upon  a set  of  pivotted  bars,  so 
arranged  as  to  bring  all  the  characters  to  one 
or  more  printing  points. 

Pratt’s  machine  (Figs.  12  and  13,  last 
lecture)  was  a very  good  specimen  of  the 
class  A,  but  it  was  never  made  in  numbers. 
Fig.  2 shows  some  views  of  Crandall’s 
machine,*  which,  with  some  important  modi- 
fications, was  at  one  time  sold  in  some  number. 


Fig.  3 (p.  859)  is  an  enlarged  view  of  some  of 
the  details.  The  type-wheel,  D2,  is  mounted 
upon  an  approximately  horizontal  rocking 
arm,  by  which  it  could  be  depressed  by  the 
action  of  any  of  the  keys,  A,  on  to  the  paper 
after  the  character  had  been  selected  by  that 
key,  in  a very  similar  manner  to  that  adopted 
by  Pratt,  namely,  by  a rotation  of  the  wheel,  d2, 
coupled  by  translation  in  the  direction  of  its 
axis.  But  with  this  difference,  that  the  pressure 
of  the  finger  on  the  key,  A,  did  all  the  work, 
and  springs  were  only  employed  to  restore  the 

* Specification,  Js[o.  3253,  1879. 
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apparatus  to  its  initial  position.  Crandall, 
however,  used  a longer  type-wheel  than  did 
Pratt,  and  with  only  nine  letters  around  its 
periphery,  whilst  there  were  nine  rows  of 
them,  so  that  the  two  motions  of  the  wheel 
were  of  equal  importance.  In  the  machines 
as  placed  upon  the  market,  the  axis  of  the 
type -wheel  was  vertical  and  arranged  in  front 
of  the  paper,  which  was  mounted  upon  the 
usual  cylindrical  support.  There  was  no 
separate  hammer  to  the  machine,  the  type- 
wheel  being  itself  depressed  to  meet  the 
paper.  Ink  was  supplied  by  the  agency  of 
a ribbon  interposed  between  the  face  of  the 
type  and  the  paper. 


The  paper  was  originally  carried  not  on  a 
cylinder,  as  was  subsequently  the  case,  but 
in  a light  frame  (see  N,,  Fig.  2),  in  which  it 
was  held  by  spring  clips,  over  a strip  or  long 
platen  fixed  in  the  carrier.  When  it  was  desired 
to  feed  the  paper  forward  at  the  end  of  a 
line,  it  was  dragged  the  necessary  distance 
by  means  of  two  “gripping”  jaws:  one  on 
each  side  of  the  sheet,  and  both  worked  by 
one  handle  (m2,  Fig.  2).  Crandall  saw  the  ad- 
vantage that  a type-wheel  machine  possesses, 
in  the  readiness  with  which  one  type-wheel  may 
be  exchanged  for  another,  and  provided  ready 
means  by  which  the  change  can  be  effected. 
It  has  since  been  found  that  this  advantage 


is  more  apparent  than  real  in  the  great 
majority  of  cases,  for  just  as  one  style  of 
handwriting  is  sufficient  for  most  of  us,  so 
one  complete  fount  of  characters  is  sufficient 
for  operators,  and,  so  far,  type-wheels  carry 
many  disadvantages  with  them.  Crandall 
also  made  his  machine  to  print  the  M’s  and 
W’s  of  greater  width  than  the  other  letters, 
and  adopted  a very  simple  contrivance  to 
effect  this : he  moved  an  auxiliary  impedi- 
ment out  of  the  way  of  the  escapement  of  his 
paper  carriage,  and  so  enabled  the  latter  to 
move  a greater  distance  whenever  these  letters 
or  capitals  were  to  be  printed.  This  principle 
has  since  been  shown  to  be  capable  of  being 


made  of  great  use,  as  will  be  seen  later. 
Crandall’s  machine  did  not  make  much  head- 
way ; it  gained  a rather  unenviable  character 
as  being  noisy  in  its  work.  This  is  easily 
explained,  when  one  considers  that  the 
machine  violates  the  first  principle  in  design 
that  must  be  observed  if  noisy  working  is  to 
be  avoided,  namely,  that  the  pressure  of  one 
part  upon  another  throughout  the  whole  train 
of  mechanism  must  never  be  reversed  in 
direction. 

The  well-known  “Hammond”*  machine 
belongs  to  the  same  class,  although  here  the 


* Specification,  No.  5789,  1883. 
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type-wheel  is  reduced  to  two  small  segments 
of  a vertical  cylinder,  and  the  types  are 
arranged  in  three  rows  only.  These  segments 
are  put  in  front  of  the  paper  and  the  selected 
type  is  struck  by  a little  hammer  from  behind. 
The  three  rows  of  type  correspond  to  a double 
change  of  case,  and  the  machine  shows  much 
evidence  of  skill  in  its  design.  It  may  be  con- 
sidered to  be,  so  far,  the  best  example  of  its 
class. 


Munsen’s  machine  has  recently  been  before 
the  public.  It  has  a long  type-wheel  like 
Crandall’s,  but  with  horizontal  axis,  parallel  to 
the  paper,  and  like  Hammond’s  machine 
employs  a hammer  by  which  to  strike  the  paper 
on  to  the  type  from  behind. 

Although  type-wheel  machines  admit  of 
easy  change  in  the  fount  type,  it  will  be  seen 
that  there  is  always  a distinct  tendency  to 
noise,  owing  to  the  movements  of  the  compara-  ! 


Fig.  4.— Fitch’s  Machine  1886-87. 


tively  heavy  wheel,  and  the  conditions  are  not 
favourable  to  ready  visibility  of  the  writing. 

We  now  pass  to  the  consideration  of  the 
pivotted  “bar”  machines,  to  which  class  by 
far  the  greater  number  of  the  complete  type- 
writing machines  belong. 

The  representatives  of  the  class  are  those 
machines  possessing  a little  lever  for  every 
character,  as  was  the  case  in  Dr.  Francis’  and 
Beach’s  machines.  When  this  is  the  case, 


the  risk  of  these  little  levers  hitting  one  another 
on  their  way  to  and  from  the  printing  point  is 
at  a minimum.  Such  machines  also  possesses 
only  one  printing  point,  and  the  alignment  of 
the  printed  work  is  always  good,  as  the  axis  of 
the  paperholder  is  fixed  with  reference  to  the 
centres  about  which  the  little  type  levers  turn. 
These  machines  generally  have  large  key- 
boards, and  the  Bar-lock  and  the  Caligraph 
are  good  examples.  There  is  one  machine, 


September  28,  x894.]  JOURNAL  OF  THE  SOCIETY  OF  ARTS . 


861 


the  Waverley*,  that  possesses  this  feature 
coupled  with  the  advantage  conferred  by  a 
smaller  keyboard  with  a change  of  case,  and 
in  this  respect  it  is  unique. 

Then  there  are  the  machines  possessing  the 
smaller  keyboard,  but  with  only  half  the  proper 
number  of  bars,  each  bar,  however,  having  a 
couple  of  characters  mounted  upon  it  that 
agree  with  two  printing  points,  to  either  one 
of  which  the  paper  can  be  adjusted  by  the 
“ change  case  ” key.  The  Remington  is  the 
best  representative  of  this  group,  and  in  it  the 
paper  roller  is  moved  upon  its  carriagef  from 
one  printing  point  to  the  other.  In  other 
machines,  such  as  one  privately  shown,  as  the 
“National,”  the  whole  set  of  type  levers  is 
moved,  whilst  the  paper  remains  stationary. 
Other  machines  have  no  less  than  three  print- 
ing points,  as,  for  example,  the  “ English,” 
and  Mr.  Maskelyne’s  machine,  where  the 
paper  roller  was  moved  to  one  or  other  of  these 
printing  points,  and  the  “ Fitch,”  Fig.  4, 
page  860,  where  the  type-bars  partook  of  the 
motion.  The  smaller  number  of  type-bars 
required  in  these  machines,  as  compared  with 
machines  like  the  Bar-lock,  would,  at  first 
sight,  appear  to  offer  many  advantages,  on 
the  ground  of  simplicity.  But,  it  must  be 
remembered,  that  these  smaller  number  of 
parts  get  an  increased  amount  of  wear,  as 
they  are  necessarily  used  more  often,  and  that 
there  is  the  far  greater  trouble  of  the  parts 
catching  in  one  another  when  worked  rapidly. 
Moreover,  the  two  or  three  printing  points  can 
only  be  even,  approximately,  in  the  plane  of 
lever  upon  a very  few  of  the  levers.  In  the 
others,  only  one  character  will  deliver  its  blow 
fairly  ; the  extra  characters  must,  when  struck 
on  the  paper,  set  up  very  undesirable  stresses, 
and  cause  rattling  on  the  pivots,  trivial  at 
first,  but  leading  to  blurring  and  noise  in  the 
end.  In  Fig.  5 which  is  a plan  of  these  type 


levers  pivotted  aty,/*,/,  it  will  be  seen  that 
the  central  bar,  A,  can  have  all  three  printing 


• Higgins’  and  Jenkins’  series  of  patents. 

+ A working  model  was  shown  projected  on  the  screen. 


points,  a , b,  c,  in  the  plane  in  which  it  moves  ; 
but  for  the  “ bars  ” B and  C (shown  to  the  left 
and  right  respectively)  two  of  those  points 
necessarily  lie  out  of  the  planes  of  the 
“bars;”  and  the  line,  d , e%  shows  how 
obliquely  the  blow  has  to  be  delivered  for  the 
line  of  writing,  c. 

This  is  not  of  so  much  moment,  where 
only  a simple  change  of  case  is  needed, 
particularly  where  the  points  can  lie  one 
on  each  side  of  the  bar,  but  in  many  machines 
the  exigencies  of  working  compel  the  most 
unfavourable  point,  a,  to  be  in  the  plane  of 
the  bar,  and  the  other  two  to  be  both  on  one 
side.  The  evil  is  much  exaggerated  where 
pivots  are  not  used,  and  where  the  bars  slide 
in  grooves.  The  shifting  of  the  printing  point, 
moreover,  with  relation  to  the  line  of  work 
in  progress,  is  certainly  a defect,  and  tends 
to  give  badly  aligned  work  as  soon  as  rapid 
writing  is  attempted. 

There  is  another  way  of  effecting  change 
of  case  and  diminishing  the  number  of  bars, 
but  it  is  really  too  expensive,  and  would  in- 
volve too  many  joints  in  which  wear  would 
lead  to  serious  consequences,  to  be  practical. 
It  is  Donelley’s  ingenious  invention,*  which 
forms  a connecting  link  between  the  “ type- 
wheel  ” and  “ bar”  machines.  Each  pivotted 
bar  (h,  Fig.  6)  is  a shaft,  and  carries  what 
is  really  a little  type  - wheel  at  its  further 
end.  The  stems  of  the  bars  are  provided 
each  with  a little  spur  wheel,  D,  that  gears 
with  a large  ring-shaped  wheel,  E,  that  lies 
in  the  outside  case,  M,  concentrically  with  the 
printing  point.  It  is  quite  possible  to  keep 
the  wheels,  D E,  always  in  gear,  for  although 
the  teeth  of  the  wheel,  E,  would  then  be  radial, 
yet  the  difference  in  their  pitch  is  not  suffici- 
ent to  prevent  their  gearing  with  the  spur 
wheels  at  different  parts  of  their  paths.  But 
in  the  patent  drawings  from  which  this  has 
been  prepared,  the  wheel  does  not  remain  in 
contact  quite  so  long.  The  printing  is  per- 
formed by  pressing  down  the  finger-plate,  I, 
which  causes  the  end  of  the  bar,  H,  to  ap- 
proach the  paper  and  to  print  the  character 
that  was  facing  downward  at  the  time.  But 
by  causing  the  ring,  E,  to  rotate,  all  the  little 
wheels  were  rotated,  and  all  the  bars,  H,  to 
which  they  were  connected,  so  that  a fresh 
“case  ” of  type  would  be  presented  for  print- 
ing. Donelley  only  employed  two  changes,  or 
three  sets  ; he  might  have  had  half-a-dozen. 

We  will  now  consider  some  of  the  methods 


* Specification,  No.  9177,  of  1887, 


862 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


\September  28,  189^. 


Fig.  7.— Donelley’s  Specification,  1887. 
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which  correct  alignment  of  the  type-bars  may 
be  secured.  They  will  differ  according  to  the 
class  of  machine.  In  type-wheel  machines, 
no  doubt  the  most  effective  means  is  that 
so  crudely  shown  in  Fig.  5,  p.  845,  where  a fixed 
pin  passes  into  one  of  a series  of  holes,  which 
it  fits,  in  the  type-wheel  and  prevents  it  from 
doing  anything  but  approach  the  paper.  Each 
hole,  of  course,  corresponds  to  a separate 
character.  These  means  are  adopted  in  the 
“ Columbia  ; ” the  equivalent  is  done  in  the 
“Hammond”  and  in  all  machines  where  the 
pressure  of  a spring  is  made  to  rotate  the 
wheel  or  segment  against  a fixed  stop  placed 
in  its  path  by  the  action  of  the  finger  key. 

For  “ bar  ” machines  there  is  a great 
choice  of  means.  A few  makers  get  the 
pivots  of  the  bars  as  long  as  possible  and  trust 
to  these  fitting  accurately.  This,  for  instance, 
is  done  in  the  Remington  machine,  and  car- 
ried to  its  greatest  perfection  in  the  Smith- 
Premier  machine,  where  the  shaft  of  the  lever 
is  arranged  on  one  side  only  of  the  latter,  and 
the  shafts  arranged  tangentially  to  the  circle 
around  which  the  levers  are  themselves 
arranged.  By  fitting  each  shaft  with  a 
tubular  holder  it  is  possible  to  make  them  of 
any  length  desired.  But  it  is  easy  to  make 
very  steady  and  satisfactory  pivots  without 
going  to  extremes,  indeed  the  vibration  of  the 
stiff  little  levers  themselves  is  as  important  as 
the  vibration  in  the  pivot,  and  these  extreme 
measures  are,  after  all,  only  necessary  where 
several  characters  are  on  one  lever. 

Another,  and  by  far  the  favourite  method,  is 
that  adopted  by  Densmore  in  1871,*  and  Daw, 
in  1884.1  Here  a freely  working  pivot  is  used, 
and  the  bar,  just  at  the  end  of  its  journey  to- 
wards the  paper,  is  made  to  drop  into  a groove 
that  it  nearly  fits,  placed  some  distance  from 
the  pivot. 

The  groove,  however,  is  only  a safeguard 
against  accidental  treatment,  rough  enough  to 
forcibly  displace  the  pivot  and  its  support,  for 
if  made  too  loose  the  pivot  is  not  assisted,  and 
if  it  fits  too  closely  upon  the  lever  it  causes 
friction,  and  worse  still,  sets  up  vibration  in 
the  bar  just  as  the  character  touches  the 
paper,  and  so  causes  a blurred  impression. 

Another  method  is  that  of  providing  a little 
hole  at  the  printing  point,  through  which  the 
character  may  be  put.  The  hole  is  made  to 
nearly  fit  the  shank  upon  which  character  is 
formed  and  thus  hold  it  in  position,  It  is  diffi- 
cult to  say  who  used  this  method  first,  Dr. 

* Specification,  No.  3177,  1871. 

t Specification,  No.  246,  1884. 


Francis  seems  to  have  done  so,  and  Hall  cer- 
tainly did.  Yost  in  his  machine  employs  a 
jointed  bar,  that  is  so  flexible  as  to  absolutely 
need  this  device  and  obtains  very  good  results 
by  its  means.  It  demands,  however,  that  every 
type-head  should  be  the  size  of  the  largest 
character  in  the  set,  and  this  causes  the  speed 
to  be  seriously  affected  on  account  of  the  inter- 
ference of  these  big  heads,  the  one  with  the 
other,  when  in  the  neighbourhood  of  the 
printing  point. 

Fitch*  made  an  exception  to  the  rule,  and 
boldly  used  an  aligning  guide  in  order  to  bring 
his  character  to  the  printing  point.  His  type- 
bars  or  levers,  a , Fig.  4,  were  not  arranged  as 
is  usual  in  a circle,  but  in  one  straight  row,  and 
the  levers  were  jointed  so  as  to  swing  sideways 
to  the  printing  point  as  they  descended.  This 
they  were  made  to  do  by  means  of  the  guides, 
b}  b,  seen  in  front  of  the  machine,  and  at  the 
end  of  their  journey  had  to  pass  down  a narrow 
slit  that  they  just  fitted.  This  effected  the 
purpose,  but  it  introduced  other,  and  unde- 
sirable, features. 

The  mode  in  which  ink  is  conveyed  to  the 
type  will  be  found  to  differ  greatly  in  machines. 
We  saw  that  in  the  early  machines  “ mani- 
fold ” paper,  i.e .,  a sheet  of  thin  paper, 
covered  on  one  side  with  a very  dry  form  of 
ink,  was  used  between  the  types  and  the 
sheet  of  writing,  so  as  to  leave  a black 
impression  from  the  character  where  the  latter 
struck  it  on  to  the  sheet  or  strip  of  paper.  Silk 
was,  we  saw,  soon  substituted  for  the  paper, 
and  a more  fluid  ink,  containing  glycerine 
to  keep  it  moist  until  it  reached  the  paper,  was 
employed,  and  with  these  improvements  the 
ribbon  has  been  generally  adopted  in  bar 
machines. 

The  ribbon  is  invariably  shifted  a short 
distance  at  each  stroke  of  the  machine, 
and  this  is  effected  by  having  it  wound  by 
the  action  of  the  keys  from  one  spool 
to  a second  spool,  and  making  it  traverse 
the  printing  point  in  its  journey.  Fitch  s 
machine  was  supplied  with  an  inking-roller,  d, 
Fig.  4,  that  passed  over  the  face  of  each  type 
as  it  descended,  and  then  swung  out  of  the 
way.  It  was  a good  feature  of  the  invention, 
and  enabled  him  to  justly  claim  that  the 
machine  performed  writing  that  was  imme- 
diately visible.  Many  machines  belonging  to 
the  “type- wheel”  class  are  provided  with 
little  rollers,  as,  for  example,  the  “Columbia;” 
whilst  some  makers,  like  those  of  the  Ham- 
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mond’s  and  Munsen’s  machines,  prefer  the 
ribbon.  I believe  myself  that  the  choice  is 
justified  by  the  increase  in  convenience.  But 
a fixed  inking-pad,  on  which  the  types  may  be 
made  to  touch  before  they  are  brought  to  the 
paper,  has  for  many  years  possessed  a fascina- 
tion to  inventors,  and  several  machines  that 
have  been  brought  forward  of  late  years 
possess  this  contrivance.  With  one  exception, 
it  appears  to  have  been  adopted  with  a view  to 
secure  immediate  visibility  of  writing,  as  in 
Williams’s  machine  and  in  that  of  Maskelyne,* 
but  the  adoption  is  deliberate  in  the  “Yost,”* 
and  secures  no  collateral  advantage,  for  Yost’s 
mechanism  leaves  the  paper  in  the  same  un- 
satisfactory position  for  inspection  that  it  occu- 
pies in  the  “ Remington.” 

In  all  cases  the  adoption  of  an  inking-pad 
necessitates  the  adoption  of  a jointed  or  com- 
plex type-bar,  and  this  in  itself  is  a most  un- 
desirable feature.  The  pad,  moreover,  is 
always  exposed  to  dust  over  its  whole  surface, 
whereas  only  a small  part  of  the  ribbon  is  so 
exposed  at  any  one  time.  And  it  is  easy 
to  so  arrange  the  ribbonf  that  it  can  be, 
without  disturbance  to  the  action  of  the 
machine,  automatically  lifted  from  the  paper 
as  the  type  leaves  it,  and  so  reveal  the  writing 
as  it  progresses.  This  is  the  more  important, 
as  it  is  the  last  few  words  and  letters  it  is  so 
necessary  for  the  operator  to  see,  particularly 
if  he  is,  as  is  so  often  the  case,  copying  from 
a shorthand  draft ; and  this  leads  us  to  the 
means  provided  for  the  examination  of  the 
work  in  progress.  The  Remington,  Cali- 
graph,  Smith-Premier,  Densmore,  and  Yost 
machines  all  have  means  by  which  the  paper 
carrier  or  holder  can  be  turned  over  upon  some 
kind  of  a hinge,  and  the  writing,  which  has 
been  performed  under  and  out  of  sight,  is 
brought  into  view.  Operators  get  so  used  to 
this,  that  they  scarcely  know  how  often  they 
do  it,  but  it  must  consume  much  time.  It 
has  been  proposed  to  use  prisms  beneath  such 
machines,  and  to  see  the  last  line  of  writing 
by  reflection,  but  this  is  scarcely  a satisfactory 
method.  Donelley  inverted  matters — the  step 
is  not  a great  one — and  placed  his  typewriter 
above  the  paper,  so  that  when  it  was  required 
to  inspect  the  work  you  either  looked  through 
the  mechanism,  or  else  you  turned  the  type- 
writer itself  over  out  of  the  way,  a hinge  being 
provided  for  the  purpose.  It  is  by  far  better 
to  have  the  writing  where  it  can  always  be 

* A working  model  of  the  mechanism  of  each  of  these 
machines  was  projected  on  to  the  screen. 

t Specification,  No.  17351 , 1889,  &c. 


seen,  and  in  a few  machines  this  is  so.  In 
the  “Bar-lock”  and  in  the  “Maskelyne" 
machines  the  paper  is  in  view  at  the  back  of 
the  machine,  and  behind  the  type-bars  ; in  the 
“ Williams  ” it  is  in  the  middle  ; whilst  in  the 
“ Fitch  ” and  in  the  “ Waverley  ” it  is  in  the 
immediate  front. 

It  has  been  found  that  our  correspondence 
and  our  work  can  be  done  upon  a few  sizes  of 
paper.  Most  machines  have  holders  adapted 
to  either  foolscap  or  “brief  paper,”  although 
quarto  is  the  size  most  adopted.  A few 
machines  will  take  any  size  of  paper,  but  this 
appears  quite  unnecessary.  Where  they  do  not 
have  type-wheels  and  a hammer,  they  gene- 
rally have  a cylindrical  or  polygonal  support, 
on  which  the  types  can  strike.  Attempts— 
though  with  only  partial  success — have  been 
made  to  employ  a narrow  platen,  as  in  Cran- 
dall’s machine,  but  as  this  has  to  receive  all 
the  wear,  it  has  not  replaced  the  cylinder.  The 
step  by  step  rotation  of  the  latter,  moreover, 
offers  a ready  and  simple  means  of  advancing 
the  paper  at  the  end  of  each  line.  The  holder, 
however,  should  admit  of  the  insertion  of  the 
papers— often  a number  at  the  time— as  when 
manifolded  work  is  wanted,  with  the  greatest 
readiness,  and  whilst  holding  the  paper  firmly 
in  position,  should  allow  it  to  be  shifted  by  a 
knob  or  handle,  without  the  necessity  of 
employing  the  second  hand,  which  should  be 
left  free  for  other  use.  In  one  machine,  at 
least,  all  this  can  be  done,  and  that  without 
removing  any  catches  beforehand.  One  im- 
portant feature  now  remains  to  be  noticed, 
viz.,  the  means  by  which  the  paper  is  moved 
at  each  stroke  of  the  keys,  so  as  to  provide 
the  necessary  spaces  for  the  letters. 

Very  early  in  the  history  of  the  typewriter  (by 
Dr.  Francis,  for  instance),  a spring  was  em- 
ployed to  keep  a constant  pull  upon  the 
paper-holder  in  the  direction  of  writing,  in 
conjunction  with  some  form  of  escapement, 
that  only  permitted  a limited  amount  of  move- 
ment each  time  a letter  was  printed.  Pratt 
adopted  this  in  1866,  although,  in  i868? 
Glidden  and  Sholes  only  went  half  way  and 
adopted  the  equivalent  of  the  spring,  in  the 
form  of  a weight,  that  merely  assisted  a feed 
motion  of  the  keys.  But  the  use  of  a spring 
and  an  escapement  soon  became  universal. 
In  most  of  the  early  commercial  machines 
only  one  length  of  letter  in  the  line  was 
adopted,  and  the  machines  provided  with 
capital  letters  only  and  figures — it  was  not 
difficult  to  make  these  all  of  one  width.  But 
in  America  beauty  soon  gave  way  to  con- 
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venience,  and  founts  of  small  letters  were 
made  and  used,  in  which  the  grave  difference 
in  width  that  exists  between  an  | and  an  M 
was  more  or  less  ignored. 

Hall,  in  1861,  had  shown  that  better  things 
were  possible,  and  attempts  were  made  to 
mend  matters,  as  in  the  Crandall  and  in  the 
Columbia  machine,  but  the  debased  founts 
have  been  retained  in  most  typewriters — in- 
deed, they  had  to  be  so  retained  on  account 
of  the  machines,  and  many  persons  have  gone 
so  far  as  to  tell  us  the  ugliness  is  better.  The 
ordinary  escapement  that  has  thus  come 
into  such  use  is  shown  in  Fig.  8.  There  are 
as  many  variations  existing  as  the  mechanism 
allows,  such  as  the  use  of  two  racks,  or  the 
detents  placed  on  paper-holder,  or  else  on 
the  frame  of  the  machine,  &c.,  but  nearly  all 
those  now  in  use  reduce  ultimately  to  this 


figure,  which  closely  resembles  the  one  to  be 
found  in  the  well-known  Remington  machine. 

The  rack,  A,  is  always  pulled  in  the  direction 
of  the  large  arrow,  but  is  prevented  from 
moving  relatively  to  the  piece,  D,  by  means  of 
one  or  other  of  two  teeth,  B and  c,  that  can 
engage  in  it.  A is  usually  placed  on  the  paper 
holder,  and  D is  put  on  the  frame,  but  the 
positions  may  be  reversed  with  suitable  modi- 
fication. The  “ dogs,”  B and  c,  have  a weak 
spring  between  them  that  is  always  tending  to 
separate  them,  and  the  end  view,  Fig.  8,  b , 
shows  that  C and  B do  not  lie  in  one  plane, 
but  in  parallel  planes.  The  movement  of  any- 
one of  the  keys  of  the  keyboard  causes  a 
pivotted  frame  that  passes  under  all  the  keys, 
and  is  connected  with  the  arm,  E,  to  be  de- 
pressed, until  E rotates  sufficiently  to  allow 
the  tooth,  b,  to  completely  enter  the  tooth  of 


the  rack,  A,  whilst  the  tooth,  c,  will  be  at  the 
same  moment  at  liberty  to  take  up  the  extreme 
position  shown  in  the  figure.  This,  it  will  be 
seen,  occurs  during  the  time  that  the  letter  is 
being  printed,  and  the  rack,  A,  to  which  the 
paper  is  in  rigid  connection,  has  not  been 
allowed,  so  far  to  move.  When  the  operator 
allows  the  key  to  return  to  its  initial  position, 
the  arm,  E,  rises  again,  and  moves  the  dogs, 
C,  and  B,  to  the  right,  causing  B to  drop 
out  of  the  rack,  whilst  c passes  into  a tooth  of 
it.  The  pull  on  A,  to  the  left,  is  much  stronger 
than  the  push  of  the  little  spring,  B and  C,  in 
the  opposite  direction,  and  thus  as  soon  as  B 
passes  out  of  A,  c is  overcome,  and  allows  A 
to  advance  the  space  of  one  tooth.  It  can 
now  go  no  further,  and  remains  in  this  position 
until  another  key  is  depressed.  At  the  end  of 
a line  the  rack,  A,  is  lifted  out  of  the  way  of 
the  dogs  altogether,  and  forcibly  pulled  back 
by  the  operator,  who  by  this  means  winds  up 


the  spring  for  the  next  journey  of  the  paper 
holder. 

We  are  now  in  a position  to  study  the 
Crandall  escapement,  whereby  an  increased 
space  was  given  to  the  M’s  and  W’s.  It  will  be 
seen  that  H4  (Fig.  3)  corresponds  to  the  piece, 
D,  and  vibrates  under  the  action  of  the  letter 
key,  A.  The  teeth,  H4  and  H8,  which  corre- 
spond to  B and  c of  Fig.  8,  both  work,  in  this 
instance,  in  the  same  tooth  of  the  rack,  here 
marked  h6.  The  impediment  against  which  Hs 
rests  when  a letter  is  struck,  is  distinct  from  h4  , 
but  is  fixed  to  the  frame  and  is  lettered  1,  and 
the  rack  can  pass  through  or  under  it.  The 
feature  in  Crandall’s  specification  is  that  he 
placed  in  front  of  I,  a temporary  impediment,  is, 
which,  in  ordinary  cases,  only  allows  Hs  to 
move  a spr.ce  equal  to  the  width  of  the  letter 
N,  but  which  can  be  moved  out  of  the  way 
whenever  M has  to  be  printed.  When  this  is 
done,  the  oscillating  piece,  H , moves,  until 
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it  touches  1 itself,  and  this  amount  of  move- 
ment is  double  the  first  mentioned  amount. 
For  capitals  he  provided  a further  movement 
of  an  extra  tooth  of  the  rack,  and  here  departed 
from  the  principle  he  had  touched,  for  he  pro- 
vided this  extra  movement  by  shifting  I and 
1 8 sideways  the  space  of  the  tooth,  and  thus 
rendered  the  mechanism  indefinite  in  its 
action. 

We  have  already  mentioned  the  spacing 
mechanism  of  the  “Columbia;”  this  was 
much  more  complete,  and  very  ingenious,  but 
was  special  to  the  machine.*  There  was  no 
spring  drum  to  the  paper  carrier,  but  there 
was  a rack  attached  to  it,  and  each  complete 
movement  of  the  type-wheel  caused  a detent 
to  slide  forward  over  the  rack  as  the  character 
was  imprinted,  and  then,  upon  the  return  to 
initial  position  of  the  type-wheel,  the  detent 
pushed  the  paper  carriage  onwards  the  amount 
it  had  previously  travelled.  This  was  not  the 
same  for  all  letters,  for,  in  the  case  of  the 
narrow  ones,  an  impediment  on  the  type-wheel 
causes  the  tooth  of  the  detent  to  cease  its  for- 
ward motion,  after  it  has  slipped  over  one, 
two,  or  three  teeth,  as  the  case  may  be, 
and  come  out  of  the  rack.  Consequently,  on 
the  return  journey,  the  detent  has  first  to 
return  to  the  rack,  and  then  can  only  push  the 
carriage  onward  until  it  reaches  its  normal 
position  again. 

We  saw  that  Vicker’s  machine  (Fig.  1,  p.841) 
was  provided  with  the  rocking  frame  passing 
under  all  the  keys,  and  that  a variable  move- 
ment of  this  rocking  frame  caused  the  feed  of 
the  paper  to  be  different  for  different  letters. 
This  recurs  in  the  next  example,  only  in  a 
much  disguised  form.  It  is  in  Donelley’s 
machine,  where  he  attempted  to  obtain  termi- 
nal spacing  simultaneously  with  the  printing 
of  the  last  letter  of  each  word.  This  has  been 
a problem  that  far-sighted  men  saw  would  be 
an  important  one  to  satisfactorily  solve,  as  the 
formation  of  the  spaces  at  the  end  of  words 
occupy  at  least  one -fifth  to  one  - sixth  the 
total  time  of  printing.  Donelley’s  escape- 
ment does  not  in  itself  present  any  great 
feature  of  interest.  There  is  a circular  wheel, 
A,  in  the  place  of  the  straight  rack,  and  the 
dogs,  B and  C,  are  mounted  on  a flat  plate 
that  is  made  to  slide  to  and  fro  immediately 
behind  A.  This  is  effected  by  the  agency  of  a 
rocking  arm,  R,  that  oscillates  whenever  a 
key  is  depressed,  and  a letter  struck.  The 
impediment,  G,  corresponds  to  the  impedi- 

*  The  spacing  mechanism  is  illustrated  in  Drouin’s  work, 
P-  35. 


ment,  l8  (Fig.  3)  of  Crandall’s  machine, 
but  is  removed  only  when  an  extra  amount  of 
travel  is  given  to  the  piece,  R.  This  is  given 
by  simultaneously  pressing  a letter  key  and 
the  spacing  key,  S.  Donelley  made  further 
attempts  to  improve  his  detail,  but  without 
any  alteration  in  principle  which  was  dis- 
tinctly faulty,  as  an  incomplete  movement  for 
one  operation  corresponded  to  a complete 
movements  for  another,  and  thus  the  action 
would  lack  the  quality  of  being  definite. 

There  is  another  escapement — the  one  in 
the  “Waverley” — to  which  I must  refer  for 
the  sake  of  completeness,  although  my  own 
intimate  connection  with  the  novel  features 
of  this  machine  would  lead  me  to  here  say 
but  little  about  it.  But  a simple  solution  is 
there  to  be  found  by  which  we  can  not  only 
correctly  space  the  letters,  but  also  obtain  the 
spaces  at  the  end  of  words  simultaneously 
with  the  last  letters  of  the  words.  The  letters 
of  our  alphabet  agree  very  closely  with 
spacing  in  the  ratio  of  1,  2,  3,  most  of  the 
letters  being  of  the  medium  (2)  width.  This 
ratio  was,  aftercareful  consideration,  adopted, 
and  Fig.  9 (p.  867)  shows  (diagramatically) 
the  escapement.  It  has  a rack,  A,  attached 
to  the  paper  carriage  and  the  sliding  dog, 
C (corresponding  to  the  dog,  C,  Fig.  8)  that 
can  fly  back,  under  the  action  of  the  spring 
coiled  around  D,  whenever  a letter  is  struck 
and  the  arm,  E,  raised,  this  arm  being  con- 
nected with  the  keys  by  means  of  the  usual 
pivotted  frame.  The  fixed  impediment  is  G, 
and  the  face  of  this  is  hollowed  out  so  that 
the  piece,  C,  can  slide  along  D until  the 
edge,  C2  abuts  against  G : — a distance  of  no 
less  than  a quarter  of  an  inch,  equal  to  the 
space  occupied  by  an  M and  an  N in  the 
line  of  writing.  There  is  a second  edge,  c, 
to  the  piece,  C,  that  is  exactly  the  space  of 
an  N from  c2.  F F are  two  bars  or  adjustable 
impediments  that  are  pivotted  at  both  ends. 
Their  thickness  is  their  important  dimension, 
and  this  is,  in  each  case,  one  half  that  of  an 
N.  There  is,  consequent!}7,  the  same  space  as 
one  of  these  bars  occupy,  left  between  the  end 
of  C and  F F,  and  whenever  a narrow  letter 
is  printed,  such  as  I,  the  escapement  vibrates 
similarly  to  that  shown  in  Fig.  8,  and  the 
piece,  C,  only  being  able  to  travel  this  small 
space,  will  only  allow  the  paper  to  subse- 
quently advance  the  same  amount.  If  wider 
letters  have  to  be  printed,  it  is  arranged  that 
the  keys  also  lift  either  one  or  both  the  pieces, 
F,  to  the  position  shown  by  dotted  lines  in 
Fig.  9 b}  thus  providing  for  the  subsequent 
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increased  movement  of  the  paper  - holder. 
When  the  spaces  at  the  termination  of  a 
word  are  to  be  made,  a key  is  de- 
pressed in  the  keyboard  by  the  thumb 
or  the  second  hand  of  the  operator,  and 
this  lifts  up  the  second  (left  - hand  in  the 
figure)  end,  or  fulcrum,  of  the  impediments, 
F F,  to  the  position  shown  by  full  lines,  Fig.  9 c, 
C,.  This  edge  is  now  quite  inoperative,  and 
every  movement  for  which  the  keys  have  been 
arranged  is  increased  by  the  distance  between 
the  two  edges,  c2  and  c K This  is  equal  to  the 
space  between  two  words,  so  terminal  spacing 
is  correctly  performed  whatever  be  the  last 
letter,  and,  in  addition,  dipthongs  are  easily 
and  correctly  written.  The  action  of  this 
escapement  it  will  be  seen  is  quite  as 
certain  as  that  in  Fig.  8,  for  imperfect  or 
excessive  movement  of  the  keys  is  without 
effect  upon  its  action.  Notwithstanding  the 
fact  that  it  spaces  in  no  less  than  five  dif- 


ferent ways,  it  could  do  so  in  more  by  simply 
increasing  the  number  of  strips,  F,  F. 

Mr.  Maskelyne,  of  London,  also  made  a 
recent  attempt  to  adjust  the  spaces  of  the 
letters,  but  adopted  the  ratio,  2,  3,  4,  which  in 
the  author’s  opinion  does  not  give  nearly  such 
good  working.  His  escapement  does  not  give 
any  facilities  for  simultaneous  terminal  spaces  ; 
these  have  to  be  separately  made  in  the 
ordinary  way. 

There  is  one  remark  to  be  made  as  to  the 
use  of  oil  in  type-writing  machines.  In  a well- 
made  typewriter  oil  is  scarcely  ever  required, 
if  at  all.  The  parts  are  so  well  fitted  as  to 
render  its  use  quite  unnecessary,  and  its  pre- 
sence is  only  likely  to  give  trouble  by  the  oil 
becoming  sticky  and  collecting  dust.  Any- 
thing but  the  finest  clock  oil  must  be  abso- 
lutely avoided  if  an  operator  desires  to  keep 
his  machine  in  order,  and  it  should  only  be 
used  in  the  most  sparing  manner. 


Stenographic  Machines. 

Some  few  machines  have  been  invented*  to 
operate  upon  a running  strip  of  paper,  and  pro 
vided  with  only  a very  small  number  of  keys, 
generally  ten.  These  machines  were  arranged 
so  that  any  combination  of  the  characters 
could  be  written  simultaneously.  It  was 
imagined  that  a code  could  be  formed  of  the 
characters  that  would  permit  of  such  rapid 
manipulation  as  to  render  the  use  of  shorthand 


needless  in  reporting.  Such  machines  have 
never  gone  much  beyond  the  experimental 
stages  of  their  existence,  as  the  noise  made  in 
their  use  would  be  very  objectionable  in  a 
public  meeting,  though  if  such  appliances 
were  needed,  there  is  no  reason  why  ordinary 
typewriters  should  not  be  so  modified  as  to 
adapt  them  to  the  use  of  an  abbreviated  system 
of  signs  for  reporting  purposes.  Shorthand 
has,  however,  been  found  more  suitable  so  far 
for  the  purposes  of  the  reporter,  and  so  it  con- 
tinues to  be  in  use,  as  it  is  likely  to  remain  for 
many  years. 


As,  for  instance,  Spec,  Nos,  9048  and  13532,  of  1884. 
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I have  endeavoured  in  these  two  lectures  to 
give  the  salient  points  in  the  history  of  one 
of  the  more  recent  gifts  of  the  mechanical 
engineer  to  the  world,  and  have  therefore  pre- 
ferred to  draw  the  illustrations  from  many 
machines,  and  that,  if  possible,  from  the  earliest 
proved  examples,  rather  than  describe  the  later 
machines  in  detail.  There  are,  however,  many 
interesting  pieces  of  mechanisms  and  in- 
genious contrivances*  in  use,  that  I have 
not  had  time  to  even  mention,  but  which  would 
repay  attention.  It  is  somewhat  marvellous 
that  the  country  in  which  the  late  Sir  Joseph 
Whitworth  did  so  much  to  advance  the  adop- 
tion of  accurate  methods  of  work,  and  in 
which  so  many  improvements  in  the  manufac- 
ture of  steel  have  been  made,  should  have, 
treated  the  typewriter  with  apathy  until  re- 
cently. The  use  of  the  modern  material,  mild 
steel,  has  given  a great  impetus  to  the  adop- 
tion of  the  die-press  in  workshops.  It  is 
possible  now  to  produce  complicated  forms  in 
metal  that  are  almost  finished,  and  can  easily 
be  brought  accurately  in  large  numbers,  to 
predetermined  sizes  at  a cost  which  is  so  low 
as  to  enable  elaborate  pieces  of  machinery  to 
be  completed  at  prices  that  bring  them  within 
the  range  of  every-day  use.  The  opportunity 
was  first  seen  and  seized  in  America,  but 
manufacturers  here  are  now  awakening,  and 
there  is  no  reason  why  this  country,  as  in  the 
past,  should  not  supply  itself  with  all  its 
machinery  but  should  even  export  it.  The 
typewriter  has  already  done  the  indirect 
service  of  withdrawing  some  of  the  delusive 
inducements  that  the  demand  for  copyists 
offered  to  the  industrial  youth  of  this  country, 
which  has  led  so  much  to  the  neglect  of  the 
handicrafts.  It  has  also  had  a direct  bearing 
on  the  industrial  progress  of  our  country  by 
lessening  the  cost  of  correspondence,  a benefit 
in  which  each  individual  member  of  what  is 
essentially  a commercial  nation  must  ulti- 
mately participate. 


Miscellaneous. 


CUSTOMS'  REPORT. 

The  thirty-eighth  report  of  the  Commissioners  of 
Her  Majesty’s  Customs  for  the  year  ended  3 1st  March, 
has  just  been  issued.  The  report  states  that  the  gross 
receipt  of  Imperial  Customs  revenue,  including  ware- 
housing charges  and  the  revenue  of  the  Isle  of  Man 

* Such  as  Mr.  Secundo's  word  counter. 


for  that  period,  amounted  to  £19,964,3 19,  an  increase 
°f£78,98o  over  the  corresponding  amount  co’lected  1 
in  the  previous  financial  year.  This  increase  is  less 
by  ,£90,045  than  the  amount  which  would  have  been 
collected  had  the  increase  of  revenue  corresponded  to 
the  estimated  increase  in  population  of  0’85  per  cent. 
A further  amount  of  ,£199,795  was  collected  fiom 
Customs  duties,  on  behalf  of  the  local  taxation,  created 
by  the  Act  53  Vic.,  c.  8.  The  total  gross  receipt  on 
account  of  Customs  revenue  was  therefore£20, 164,1 14, 
and  of  this  amount  the  sum  of£2, 247, 286  was  collected 
by  the  officers  of  Inland  revenue,  so  that  Customs 
officers  collected  £17,916,828  only  on  account  of 
Customs  revenue.  They  also,  however,  collected 
£5,327,975,  on  behalf  of  the  Excise  revenue,  and  the 
total  amount  of  gross  revenue  collected  by  them  was 
therefore  £23,244,803.  It  appears  from  the  tabular 
statements  that  are  attached  to  the  report,  that  the 
gross  produce  of  Customs  duties  on  chicory  showed  a 
fallingoffin  the  year  ending  31st  March,  1894,0^3,722, 
as  compared  with  the  previous  financial  year.  Cocoa 
showed  a diminution  of  £4, 191,  coffee £8, 035,  raisins 
£ 2,278,  rum  £147,1 1 r,  tobacco  and  snuff £4, 637,  and 
wine  £58,883.  Increases  were  shown  in  the  follow- 
ing articles  : — Currants,  which  realised  an  excess  of 
£20,598;  figs,  plums,  and  prunes,  £1,058  ; brandy, 
£31,264;  geneva  and  other  kinds  of  spirits,  except 
rum,  £156,709 ; and  tea,  £93,684.  As  regards  the 
latter  article,  the  last  annual  report  of  the  Commis- 
sioners showed  for  the  first  time  for  many  years  a 
decrease  in  the  consumption  of  tea.  In  1893-94, 
however,  there  was  a substantial  advance,  the  figures 
for  the  gross  yield  of  Customs  revenue  for  the 
three  years  being — 1891  - 92,  £3.424,830  ; 1892-93, 
£3,406,225  ; and  1893-94,  £3>499>909>  an  increase  in 
1893-94  over  1892-93  of  £93,684,  or  275  per  cent. 
Although  the  receipts  from  wines  continue  to  show  a 
downward  tendency,  as  regards  sparkling  wines  there 
has  been  an  actual  increase  of  yield  of  £11,928.  An 
interesting  Table  appended  to  the  report  relates  to  the 
number  of  detentions  and  seizures  of  goods  under  the 
Merchandise  Marks  Acts  during  the  financial  years 
from  1888-89  to  1893-94  inclusive.  This  Table  shows 
that  the  number  of  detentions  has  increased  from 
3,880  in  1892-93,  to  4,899  in  1893-94,  exclusive  of 
the  parcel  post.  The  number  of  detentions  in  the 
parcel  post  has  fallen  off  considerably,  having  decreased 
from  1,141  in  1892-93  to  617  in  1893-94,  of  which  97 
were  ultimately  seized.  The  principal  countries  from 
which  the  goods  detained  were  imported,  were  as 
follows  : Germany,  Holland,  France,  Belgium,  United 
States,  and  the  British  Possessions. 


ORANGE  CULTURE  IN  TAHITI. 

The  orange-tree  was  originally  introduced  into  the 
Society  Islands,  from  Brazil,  by  the  Navigator  Cook, 
and  subsequently  by  the  early  missionaries,  from  the 
Australian  colonies.  These  two  varieties,  though 
still  showing  a,  slight  difference  in  species,  have  by 
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acclimatisation  and  self-propagation,  become  merged 
into  one  variety,  known  in  the  markets  as  the  Tahiti 
orange.  Her  Majesty’s  Consul  at  Tahiti,  says  that 
the  fruit  varies  from  oval  to  oblong  in  shape,  being 
well  flattened  at  the  blossom  end.  It  is  moderately 
large,  very  heavy,  very  juicy,  sweet  and  highly 
flavoured,  thin  skinned,  pulp  and  division  tissues 
tough,  and  the  rind  a light  lemon  yellow  in  colour. 
Trees  growing  on  lowlands  produce  an  inferior  fruit 
to  that  found  at  higher  elevations,  and  generally 
supply  the  early  portion  of  the  produce  exported, 
on  account  of  their  easier  accessibility.  The  orange- 
tree  in  Tahiti  is  not  cultivated  but  grows  in  the  wild 
state,  propagation  being  carried  on  by  raiders,  such  as 
rats,  See.,  scattering  the  seed,  which,  owing  to  the 
moist,  warm  climate,  germinates  with  certainty  and 
rapidity.  With  few  exceptions,  occasionally  found  on 
clearings  made  for  dwellings,  plantations,  and  road- 
ways, the  orange-tree  in  Tahiti  grows  in  the  bush, 
straggling,  moss-covered,  enveloped  by  tendrils  and 
creepers,  and  surrounded  by  weeds,  and  in  this 
naturally  weakened  condition  is  becoming  an  easy 
prey  to  the  many  species  of  scale  and  insect  pest  now 
so  prevalent.  The  more  vigorous  trees  found  in  the 
open  are  better  able  to  resist  the  ravages  of  this  evil, 
but  the  consequences  in  course  of  time  to  the  so-called 
orange  groves  of  Tahiti,  must  be  evident  to  all.  The 
native,  however,  who  so  greatly  depends  on  the  orange 
crop  as  a source  of  income,  does  nothing  whatever 
to  save  the  trees.  He  makes  no  attempt  to  clear  the 
chaos  of  jungle  surrounding  them,  or  to  destroy  the 
pest.  He  contents  himself  with  simply  living  on  the 
fruits  of  nature  as  long  as  they  are  provided  for  him. 
Consul  Hawes  says  that  it  is  perfectly  possible  and 
practicable  to  make  the  culture  of  the  orange  in 
Tahiti  a success,  and  the  present  condition  of  in- 
activity if  continued  must  bring  disastrous  results. 
To  regain  the  markets  of  California,  and  to  retain 
those  of  New  Zealand,  will  necessitate]attention  being 
given  to  the  cultivation  of  the  orange-tree. 


THE  CIGARETTE  INDUSTRY  IN  EGYPT. 

The  United  States  Agent  and  Consul-General  at 
Cairo,  in  a recent  report,  says  that  the  “Egyptian 
cigarette  ” is  strictly  speaking,  a misnomer,  for  the 
cultivation  of  the  tobacco  plant  has  been  forbidden 
by  decree  since  1890,  hence  “cigarettes  made  in 
Egypt”  would  be  a more  correct  description.  The 
manufacture  is  an  important  one,  however,  and  is 
doing  something  towards  materially  increasing  the 
revenue  of  the  country.  Nearly  all  the  tobacco 
comes  from  Turkey,  where  it  is  shipped  chiefly  from 
Cavallo,  Latakia,  and  Yenidge.  The  paper  comes 
from  Austria,  Germany,  and  Italy,  and  the  greater 
part  of  the  labour  employed  is  Greek,  except 
for  common  brands,  which  are  made  by  the 
natives.  The  manufacture  for  export  is  very  largely 
n the  hands  of  the  Greeks,  and  so  deeply  founded  is 


the  belief  that  Europe  and  America  will  buy  only 
Egyptian  cigarettes  made  by  a Greek  firm,  that  several 
manufactories  are  stated  by  the  United  States  Consul 
to  be  carried  on  under  trade  names  invented  or 
borrowed  in  pursuance  of  this  strange  belief.  The 
total  exports  of  cigarettes  in  1893  was  about 
140,000,000  in  number,  valued  at  something  over 
^233,000.  The  bulk  of  the  trade  is  centered  in  Cairo* 
where  there  are  nolessthan  eighty-three  manufacturers 
for  export,  who  employ  thirteen  hundred  workmen. 
Taking  into  account  the  families  of  these  people , it 
may  be  estimated  that  at  the  very  least  five  thousand 
inhabitants  of  the  Egyptian  capital  are  dependent  for 
their  daily  bread  on  this  industry.  The  Egyptian 
cigarette  has  such  an  established  position  that  it  is 
difficult  to  believe  that  this  flourishing  trade  is  of  very 
recent  growth,  but  it  is  in  fact  one  of  the  many 
indirect  advantages  accruing  to  the  country  from  the 
impetus  imparted  by  the  invasion  of  foreign  enterprise. 
The  constant  flow  of  tourists  has  been  an  important 
means  of  disseminating  the  taste  for  the  Egyptian 
cigarette,  acquired  in  the  land  of  the  Nile,  and  its 
delicate  aroma  is  familiar  in  consequence,  not  only  in 
Europe  and  America,  but  in  remote  corners  of  the 
earth.  The  Cairo  manufactured  cigarette  is  valued 
above  all  others  made  in  Egypt.  The  same  tobacco 
may  be  used  and  as  skilful  workmen  employed  in 
other  places,  but  the  same  delicacy  of  flavour  is  not 
obtained.  It  is  claimed  by  experts  that  the  cause  of 
the  superiority  of  the  Cairo  cigarettes  is  the  very  dry 
climate,  which  is  better  adapted  to  their  manufacture 
than  is  the  humid  air  of  seaport  towns.  Notwith- 
standing Cairo’s  claim  to  climatic  advantages, 
Alexandria  has  a considerable  cigarette  trade,  and 
Port  Said  drives  a profitable  trade  with  ships  con- 
stantly passing  through  the  Suez  Canal.  The  tobacco 
used  is  not  adulterated  in  any  way,  it  is  claimed,  but 
is  skilfully  blended  to  acquire  the  desired  strength 
and  flavour.  The  best  leaves  are  selected  for  use  in 
export,  common  grades  being  consumed  in  Egypt, 
where  nearly  every  man,  woman,  and  child,  is  a 
smoker  of  cigarettes,  and  a pipe  is  hardly  ever  seen 
in  the  mouth  of  a native.  The  Custom-house  returns 
show  that  of  the  tobacco  entering  the  country,  only 
about  one  third  is  exported.  Machinery  is  not 
employed  in  any  way,  except  for  cutting  the  tobacco, 
and  it  is  said  that  the  workmen  wield  sufficient  power 
to  render  machinery  for  rolling  a step  too  dangerous 
to  be  contemplated.  Adept  workmen  are  paid  from 
five  shillings  and  two  pence  to  six  shillings  per 
thousand  for  rolling.  All  tobacco  entering  Egypt 
pays  a duty  of  four  shillings  and  two  pence  per 
kilogramme  (kilogramme  = 2 ’204  lbs.  avoirdupois) 
and  a drawback  of  two  shillings  per  kilogramme  is 
allowed  on  cigarettes  sent  out  of  the  country. 
England  is  the  largest  customer  for  Egyptian 
cigarettes,  with  Germany  next.  Wholesale  prices 
range  from  one  pound  to  two  pounds  sterling  per 
thousand,  while  a few  fancy  brands  bring  as  much  as 
three  pounds  fifteen  shillings  a thousand.  Consul 
Penfield  says  that  to  protect  the  public  and  the  maker 
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against  spurious  imitations  of  Egyptian  cigarettes 
manufactured  in  Europe,  the  Egyptian  Government 
is  about  to  issue  an  official  label  which  will  be  affixed 
to  each  box  of  cigarettes  made  in,  and  exported  from, 
the  country. 


MANILA  HEMP  AND  TOBACCO. 

Two  of  the  chief  vegetable  products  for  which 
Manila  is  celebrated  are  its  so-called  hemp  ( Musa 
textilis ) and  the  well-known  Manila  cigars.  Re- 
ferring to  the  former,  the  British  Consul,  in  a report 
to  the  Foreign-office,  dated  from  Manila  in  April 
last,  says  there  was  a decrease  in  the  export  during 
the  past  year  below  that  of  1892  of  149,037  bales,  or 
17,604  tons.  The  year  1892,  however,  was  noted  as 
that  in  which  the  greatest  quantity  of  hemp  was 
exported  from  the  Philippines  since  the  superiority 
of  Manila  hemp  has  been  recognised  in  the  English 
and  American  markets.  The  commerce  in  this 
article — the  chief  product  until  lately  of  the  islands — 
has  almost  entirely  in  recent  years  been  in  the  hands 
of  the  English  merchants,  owing  to  their  reliance  on 
the  superiority  of  Manila  hemp  and  its  ready 
acceptance  by  foreign  purchasers.  The  producers 
in  the  province,  however,  formerly  forwarded  their 
hemp  to  the  capital  insufficiently  dried,  and  in  an 
otherwise  unprepared  state,  and  frequent  complaints 
from  purchasers  were  received  of  the  deteriorated 
quality  of  the  hemp.  Alarmed  at  the  danger  thus 
threatening  the  reputation  of  Manila  hemp,  the  chief 
export  houses  of  Manila  united  together,  and  pub- 
lished a circular,  by  which  they  bound  themselves 
not  to  purchase-  hemp,  except  of  a specified  quality 
as  to  weight,  colour,  See.,  and  arranged  that,  in  case 
of  disagreement  as  to  the  quality  of  the  purchasable 
article,  the  hemp  should  be  submitted  to  the  judg- 
ment of  experts,  and  all  the  signatories  bound 
themselves  to  observe  the  condition  of  the  circular. 
The  effect  of  this  circular  has  already  been  felt  in 
the  improvement  of  the  quality  of  hemp  produced 
for  export,  an  improvement  which  is  likely  to  con- 
tinue. There  is  a large  decrease  of  the  hemp  ex- 
ports to  the  United  States  and  Canada,  amounting 
to  17,613  bales,  while  there  is  an  increase  to  Great 
Britain,  Australia,  China,  and  California. 

Manila  cigars,  it  seems,  go  in  largest  quantities  to 
China,  Japan,  and  India,  to  the  extent  of  68,328, 
or  about  half  of  the  whole  quantity  exported.  Great 
Britain  and  the  continent  of  Europe  take  nearly  all  the 
remainder,  only  small  portions  going  to  Australia,  Cali- 
fornia, and  the  United  States.  By  far  the  greatest 
quantity  of  tobacco  leaf  is  shipped  to  Europe,  and 
principally  to  Spain,  where  it  is  worked  up  in  the 
Government  factories  into  cigars  and  cigarettes. 


SERICULTURE  IN  BULGARIA  AND 
EASTERN  ROUMELIA . 

The  Journal  de  la  Chambre  de  Commerce  de  Con- 


stantinople says  that  sericulture  in  Bulgaria,  as  well 
as  in  Eastern  Roumelia,  had  attained  a considerable 
degree  of  development  as  far  back  as  1868,  and  a 
vast  extent  of  land  was  devoted  to  the  growing  of 
mulberry  trees.  Since  that  period,  however,  the 
pebrine,  which  raged  all  over  Europe,  injuriously 
affected  the  mulberry  trees,  and  caused  various 
maladies  to  the  silkworms,  to  such  an  extent  as 
almost  to  kill  the  industry.  About  five  or  six  years 
ago,  however,  the  Government  of  the  Principality 
took  active  steps  to  revive  sericulture,  and  supplied 
the  population  with  silkworms  eggs,  selected  after 
the  Pasteur  method.  In  1890,  the  Government  dis- 
tributed 2,000  ounces  of  eggs,  from  which  60,174 
kilogrammes  (132,382  lbs.)  of  cocoons  were  obtained, 
representing  a value  of  174,510  francs  (about ,£7,000) ; 
in  1891,  6,537  ounces  were  distributed,  from  which 
165,650  kilogrammes  (364,430  lbs.)  of  cocoons,  valued 
at  331,300  francs  (about ^13,000)  were  obtained;  in 
1892,  7,520  ounces,  yielding  222,100  kilogrammes 
(488,620  lbs.),  valued  at  622,100  francs  (,£25,000) 
were  distributed;  and,  finally,  in  1893,  1 1,000 
ounces,  producing  440,000  kilogrammes  (968,000  lbs.) 
of  cocoons,  valued  at  1,276,000  francs  (£51,000). 
The  centres  of  the  sericulture  are  Stanimaka  and 
and  Perouschitza,  which  obtain  the  eggs  from  Asia 
Minor  and  Vratza,  where  French  and  Italian  eggs 
are  preferred.  In  the  centres  above  mentioned,  the 
average  yield  of  cocoons  from  an  ounce  of  eggs  is 
from  45  to  50  kilogrammes  (from  99  to  no  lbs.), 
while  at  Vratza  and  its  environs  the  amount  is  only 
from  25  to  30  kilogrammes  (55  to  66  lbs.).  Beyond 
these  principal  centres  of  sericulture  silkworms’  eggs 
are  reared,  but  only  in  comparatively  small  quantities, 
in  the  towns  and  villages  situated  on  the  northern 
side  of  the  Rhodope,  from  the  Kritchym  river  to 
Harmanly,  or  nearly  throughout  the  whole  extent  of 
the  Sredna-Gora  ; on  the  two  slopes  of  the  Balkans, 
from  the  Kamtchyk  to  Tchiprovtzi,  and  from  Slivno 
to  Klissoura. 


Obituary. 


Henry  Faija,  M.I.C.E. — Mr.  Henry  Faija,  a 
member  of  the  Society  of  Arts,  of  nearly  20  years’ 
standing,  died  at  his  residence  at  Sunbury  on  the 
2 1st  August  last.  He  was  born  in  London  in  1844, 
and  educated  at  University  College  School.  He  was 
articled  to  a firm  of  shipbuilders  on  the  Thames, 
and  after  occupying  positions  in  various  shipbuilding 
yards  in  the  north  of  England,  he  started  in  practice 
in  London  as  a civil  engineer  in  1870.  He  made  a 
special  study  of  Portland  cement,  and  about  1875  he 
established  a Portland  cement  testing  room  and 
laboratory  at  Westminster.  He  was  the  author  of 
“Portland  Cement  for  Users,”  first  published  in 
1881,  a&d  afterwards  reprinted, 
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Notices. 

— — ♦ 

PRIZE  FOR  DESIGN  FOR  A SIL  VER 
CUP. 

The  Council  of  the  Society  are  prepared  to 
award  a prize  of  ^25  for  the  best  design  for  a 
silver  cup.  The  design,  if  adopted,  will  be 
used  for  the  Swiney  prize,  which,  under  the 
will  of  the  late  Dr.  Swiney,  is  awarded  every 
five  years  by  the  Society  for  “ The  best  pub- 
lished work  on  Jurisprudence. ” The  value  of 
the  cup  is  £100.  The  offer  is  open  to  all 
students  of  schools  of  art  in  the  United  King- 
dom. Competing  designs  should  be  sent  in 
not  later  than  the  31st  December,  1894,  ad- 
dressed  to  The  Secretary,  Society  of  Arts, 
Adelphi,  London.  They  may  be  sent  in  under 
a motto,  or  in  the  competitor’s  name,  as  pre- 
ferred. Any  design  for  which  the  prize  of  ^25 
may  be  awarded  will  become  the  property  of 
the  Society,  to  be  used  as  the  Council  of  the 
Society  may  direct.  The  Council  reserves  the 
right  of  withholding  the  prize,  or  of  awarding 
a smaller  amount,  if  it  should  see  fit. 


PRIZES  FOR  DESIGNS  FOR 
FURNITURE. 

The  Council  of  the  Society  of  Arts  hold  a 
sum  of  ^400,  the  balance  of  the  subscriptions 
to  the  Owen  Jones  Memorial  Fund,  presented 
to  them  by  the  Memorial  Committee,  on  con- 
dition of  their  spending  the  interest  thereof  in 
prizes  to  “ Students  of  the  Schools  of  Art,  who 
in  annual  competition  produce  the  best  designs 
for  household  furniture,  carpets,  wall-papers, 
and  hangings,  damasks,  chintzes,  &c.,  regu- 
lated by  the  principles  laid  down  by  Owen 
Jones.” 

The  prizes  will  be  awarded  on  the  results  of 
the  annual  competition  of, the  Science  and  Art 


Department.  Competing  designs  must  be 
marked  “ In  competition  for  the  Owen  Jones 
Prizes.” 

No  candidate  who  has  gained  one  of  the 
above  prizes  can  again  take  part  in  the  com- 
petition. 

The  next  award  will  be  made  in  1895,  when 
six  prizes  are  offered  for  competition,  each 
prize  to  consist  of  a bound  copy  of  Owen 
Jones’  “ Principles  of  Design,”  and  the 
Society’s  Bronze  Medal. 


Miscellaneous. 


BRITISH  FORESTRY. 

At  the  present  time,  when  renewed  attention  has 
been  drawn  to  the  need  for  a more  extended  cultiva- 
tion of  timber  (see  ante  pp.  788,  810,  837),  it  may  be 
found  interesting  to  consider  the  means  which  have 
been  taken  in  this  country  for  the  purpose  of  obtain- 
ing an  improved  supply  of  timber  at  two  important 
periods  of  our  history.  At  the  Restoration  it  was 
found  that,  during  the  Civil  wars,  the  country  had 
been  denuded  of  trees,  and  John  Evelyn  was  em- 
ployed to  report  on  the  remedies  for  the  serious 
deficiency  of  wood.  The  result  of  this  inquiry  was 
the  publication  of  the  diarist’s  renowned  work  en- 
titled “ Sylva,”  which  revived  the  spirit  of  planting 
in  England,  and  exerted  an  enormous  influence  upon 
the  future  of  the  country. 

In  the  middle  of  the  18th  century  another  period 
of  scarcity  occurred,  and  the  newly-founded  Society 
of  Arts  set  itself  the  task  of  encouraging  the  increase 
of  plantations,  and  this  encouragement  had  such 
marked  success  that,  within  a few  years,  some  millions 
of  trees  were  planted  by  the  landed  proprietors  in  all 
parts  of  the  country. 

After  the  Restoration  considerable  attention  was 
directed  to  the  increase  in  the  number  of  our  ships, 
and  the  principal  officers  and  Commissioners  of  the 
Navy-office  found  much  difficulty  in  obtaining 
the  timber  which  they  required  for  this  pur- 
pose. Readers  of  “ Pepys’s  Diary  ” will  remem- 
ber how  much  trouble  that  energetic  public  servant 
had  in  appeasing  the  anger  of  Lord  Chancellor 
Clarendon,  when  the  Navy-office  cut  down  a large 
number  of  trees  in  his  newly-acquired  property  of 
Clarendon-park,  Wiltshire.  In  their  difficulty,  the 
officers  of  the  Navy  submitted  certain  queries  to  the 
Royal  Society,  who  gave  them  to  Evelyn  to  answer. 
On  October  15,  1662,  “ Mr.  Evelyn  read  his  paper, 
in  which  he  had  put  together  the  several  suggestions 
offered  by  others  in  distinct  papers,  by  way  of 
answer  to  the  queries  of  the  Commissioners  of  the 
Navy,  together  with  his  own  observations  and  appre- 
hensions concerning  the  propagation  of  timber  trees.” 
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The  paper  was  ordered  for  printing,  but  fifteen 
months  elapsed  before  the  complete  work  appeared 
in  1664,  under  the  title  of  “Sylva:  or  a Discourse 
of  Forest  Trees  and  the  Propagation  of  Timber  in 
his  Majesty’s  Dominions.”  This  work  is  a store- 
house of  all  kinds  of  information  relating  to  trees, 
in  which  facts  and  legends  are  mixed  together,  so 
that  lovers  of  a scientific  method  may  be  inclined 
to  object  to  its  form.  In  spite,  however,  of  the 
miscellaneous  character  of  the  contents,  it  is  a book 
that  will  never  be  out  of  date,  because  it  is  pervaded 
by  a spirit  of  enthusiasm  for  a grand  object  which 
cannot  fail  to  inflame  the  mind  of  the  reader.  The 
plan  adopted  by  the  author  is  to  first  describe  each 
important  tree,  and  then  to  give  general  precepts  on 
planting,  and  hints,  interspersed  with  anecdotes,  on 
the  best  modes  of  procedure.  The  work  went 
through  five  editions,  the.  last  of  which  appeared 
in  1729;  and  in  his  dedication  to  Charles  II.,  the 
author  says  : — “Many  millions  of  timber  trees  have 
been  propagated  and  planted  at  the  instigation  and 
by  the  sole  direction  of  this  work.”  In  the  latter 
half  of  the  18th,  and  the  beginning  of  the  19th 
century,  Evelyn’s  book  renewed  its  life  under  the 
editorship  of  Dr.  A.  Hunter,  and  went  through 
another  five  editions.  In  addition  to  these,  an 
abridgment  of  the  work  was  published  at  Keighley 
in  1827.  Dr.  Wotton,  when  setting  modern  before 
ancient  learning,  in  his  famous  “ Reflections,” 
declares  : — “It  may,  therefore,  perhaps  be  esteemed 
a small  character  of  Mr.  Evelyn’s  discourse  of  forest 
trees  to  say  that  it  outdoes  all  that  Theophrastus  and 
Pliny  have  left  us  on  that  subject ; for  it  not  only 
does  that  and  a great  deal  more,  but  contains  more 
useful  precepts,  hints,  and  discoveries  upon  that  now 
so  necessary  part  of  our  Res  Rustica,  than  the 
world  had  till  then  known,  for  all  the  observations  of 
former  ages.  To  name  others  after  him  would  be  a 
derogation  to  his  performance.”  Isaac  Disraeli  ends 
a glowing  description  by  saying— “ Inquire  at  the 
Admiralty  how  the  fleets  of  Nelson  have  been  con- 
structed, and  they  can  tell  you  that  it  was  with  the 
oaks  which  the  genius  of  Evelyn  planted.” 

In  the  introduction  to  his  work,  the  author  refers 
to  the  causes  which  had  brought  about  the  scarcity 
of  timber.  He  writes  : — “It  has  not  been  the  late 
increase  of  shipping  alone,  the  multiplication  of 
glass  works,  iron  furnaces,  and  the  like  from  whence 
this  impolitic  diminution  of  our  timber  trade  has 
proceeded,  but  from  the  disproportionate  spreading 
of  tillage,  caused  through  that  prodigious  havoc 
made  by  such  as  lately  professing  themselves 
against  root  and  branch  . . . were  tempted  not 

only  to  fell  and  cut  down  but  utterly  to  extirpate, 
demolish,  and  raze,  as  it  were,  all  those  many  goodly 
woods  and  forests  which  our  more  prudent  ancestors 
left  standing  for  the  ornament  and  service  of  their 
country.”  In  a later  portion  of  his  work,  the  author 
points  out  that  this  wholesale  destruction  is  not 
necessary  even  where  much  timber  is  cut  down,  and 
he  writes “ I read  of  one  Mr.  Christopher  Darell, 


of  Newdigate,  a Surrey  gentleman,  that  had  a parti- 
cular indulgence  for  the  cutting  of  his  woods  at 
pleasure,  though  a great  ironmaster,  because  he  so 
ordered  his  works  that  they  were  a means  of  pre- 
serving even  his  woods,  notwithstanding  those  in- 
satiable devourers.  This  may  appear  a paradox,  but 
it  is  to  be  made  out,  and  I have  heard  my  own 
father  (whose  estate  was  none  of  the  least  wooded  in 
England)  affirm  that  a forge  and  some  other  mills, 
to  which  he  furnished  much  fuel,  were  a means  of 
maintaining  and  improving  his  woods  ; I suppose  by 
increasing  the  industry  of  planting  and  care,  as  what 
he  left  standing  of  his  own  planting,  enclosing  and 
cherishing  . . . sufficiently  evince.”  The  author 
then  goes  on  to  urge  princes,  dukes,  earls,  lords, 
knights,  and  gentlemen  to  encourage  and  animate 
the  glorious  work  of  repairing  the  havock  that  had 
previously  been  worked.  He  paraphrases  the  words 
of  Nehemiah  after  the  Jewish  captivity,  and  cries, 
“ Let  us  arise  and  plant.”  He  enforces  his  argument, 
by  what  he  had  read,  “ of  a certain  frugal  and  indus- 
trious Italian  nobleman,  who,  after  his  lady  had  been 
brought  to  bed  of  a daughter  (considering  that  wood 
and  timber  was  a revenue  coming  on  whilst  the 
owners  were  asleep),  commanded  his  servants  imme- 
diately to  plant  in  his  lands,  which  were  ample,  oaks, 
ashes,  and  other  profitable  and  marketable  trees,  to 
the  number  of  an  hundred  thousand,  as  undoubtedly 
calculating  that  each  of  those  trees  might  be  worth 
twenty  pence  before  his  daughter  became  marriage- 
able, which  would  amount  to  100,000  francs  (near  ten 
thousand  pounds  sterling),  and  this  he  intended  to  be 
given  with  his  daughter  for  a portion.  This  was  good 
philosophy,  and  such  as  I am  assured  was  frequently 
practised  in  Flanders  upon  the  very  same  account.” 
There  is  a general  feeling  that  the  planter  plants 
for  posterity  and  not  for  himself,  so  that  it  was  not 
easy  for  Evelyn  to  instil  his  own  enthusiasm  into 
others;  but  he  enforced  his  arguments  with  such 
examples  as  he  could  find,  and  pointed  to  the  aged 
father  of  Ulysses,  who  planted  against  the  time  his 
son  came  home.  In  the  end  he  was  successful  and 
the  King  publicly  thanked  him  at  Court  for  his 
patriotic  endeavours  to  benefit  his  country.  His 
pleasure  at  the  success  of  his  work  was  his  sole 
reward,  for  he  gave  up  the  profits  of  publication,  and 
when  he  begged  a favour  he  was  refused.  He  himself 
relates  this  curious  incident  in  a letter  to  Lady 
Sunderland  in  1690,  as  follows  : — “ His  late  Majesty 
Charles  1 1.  was  sometimes  graciously  pleased  to  take 
notice  of  it  to  me,  and  that  I had  by  that  book  alone 
incited  a world  of  planters  to  repair  their  broken 
estates  and  woods  which  the  greedy  rebels  had 
wasted  and  made  such  havoc  of.  Upon  this  encou- 
ragement I was  once  speaking  to  a mighty  man  then 
in  despotic  power,  to  mention  the  great  inclination  I 
had  to  serve  his  Majesty  in  a little  office,  then  newly 
vacant  (the  salary  I think  hardly  £300),  whose  pro- 
vince was  to  inspect  timber  trees  in  his  Majesty’s 
forests,  See.,  and  take  care  of  their  culture  and  im- 
provement, but  this  was  conferred  upon  another  who 
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I believe  had  seldom  been  out  of  the  smoke  of 
London,  where  though  there  was  a great  deal  of 
timber  there  were  not  many  trees.  I confess  I 
had  an  inclination  to  the  employment  upon  a 
public  account  as  well  as  its  being  suitable  to 
my  rural  genius,  born  as  I was  at  Wotton  among 
the  woods.”  Sayes  Court,  Deptford,  where 
Evelyn  exercised  his  taste  for  planting  and 
gardening,  and  which  Roger  North  described  as  an 
exemplar  of  the  owner’s  book  on  “Forest  Trees,” 
has  been  destroyed,  but  the  beautiful  seat  of  Wotton 
still  remains  as  sequestered  as  ever,  and  is  still 
glorious  -with  the  magnificent  trees  planted  by  John 
Evelyn  and  his  tree-planting  family.  Here  may  be 
seen  enough  to  show  that  its  owner  deserved  the 
name  of  Sylva  Evelyn,  both  on  account  of  his 
literary  and  his  practical  labours. 

Years  passed,  and  the  enthusiasm  stirred  up  by 
Evelyn  died  away,  but  in  the  middle  of  the  1 8th 
century  the  Society  of  Arts  arose  to  revive  the  action 
that  had  been  widely  spread  in  the  previous  century. 
The  denuded  condition  of  many  of  the  Royal  forests, 
as  well  as  of  private  estates,  again  excited  a general 
alarm  lest  a serious  deficiency  should  occur  of  oak 
timber  of  native  growth,  adequate  to  the  increasing 
demands  both  of  the  navy  and  of  the  mercantile 
marine.  Medals  were  offered  for  plantations  of 
forest  trees,  and  in  the  year  1758  the  medals  began 
to  be  claimed.  In  that  year  the  Duke  of  Beaufort 
received  the  large  medal  for  20  acres,  called  the 
Back  Warren,  in  the  parish  of  Hawksbury,  in  the 
county  of  Gloucester,  sown  with  acorns  alone, 
in  the  proportion  of  four  bushels  per  acre,  in 
the  winter  of  1757,  and  the  spring  of  1758. 
Every  year,  for  a long  period,  these  medals  were 
awarded,  and  in  some  years  several  were  given. 
Mr.  Matthew  Lee,  of  Elsford,  near  Exeter,  received 
the  large  silver  medal,  in  1761,  for  planting  6,000 
four-year-old  firs  ; also  Weymouth  pines,  spruce  firs, 
&c.  ; and  for  sowing  a considerable  quantity  of 
acorns.  In  the  same  year,  Mr.  Denys  Rolle  received 
the  large  gold  medal  for  planting  on  his  manor  of 
Chettlehampton  3,394  Scotch  firs  of  above  two  years’ 
growth,  and  for  planting  at  East  Tuderley  8,000 
Scotch  firs  of  above  two  years’  growth.  Mr.  Robert 
Sutton  received  the  large  silver  medal  for  planting 
19,500  Scotch  firs  in  1759,  and  4,500  of  the  same  in 

1 760.  William  Beckford,  the  celebrated  lord  mayor,  re- 
ceived a gold  medal  in  1769  for  planting  61,800  Scotch 
firs.  Lord  Scarsdale  received  the  large  silver  medal 
for  40,000  oaks,  17,700  Scotch  firs,  and  15,000  other 
forest  trees;  also  18,000  Scotch  firs  above  five  years 
old,  planted  at  Keddleston,  county  of  Derby,  in 
1765.  The  Earl  of  Winterton  received  medals  in 

1761,  1767,  and  1775  ; the  Duke  of  Bedford  in  1761 
and  1763  ; and  the  Earl  of  Moray  in  1767. 

In  a few  years,  the  Society  had  awarded  medals 
for  the  plantation  of  some  millions  of  trees.  In  the 
plantation  of  such  large  numbers,  the  results  may 
not  always  have  been  so  satisfactory  as  they  would 
have  been  had  the  more  scientific  methods  which  are 


now  taught  been  practiced.  The  late  Lord  Houghton, 
referring  to  the  trees  planted  at  Fryston  by  his  grand- 
father (Richard  Slater  Milnes),  for  which  he  received 
medals  in  1789  and  1790,  said  that  the  larches 
and  firs  were  not  altogether  satisfactory  as  planta- 
tions, but  that  the  beeches  were  by  far  the  most 
productive. 

How  necessary  was  the  renewal  of  the  timber  tree  • 
of  the  country  may  be  seen  at  once  by  one  instance 
of  destruction  that  occurred  during  the  period  of  tie- 
great  war  with  France.  In  1724  a magnificent  double 
avenue  of  walnut  trees  was  planted  on  the  Park -lane 
side  of  Hyde-park,  which  extended  from  Cumber- 
land-gate  almost  to  Hyde-park-corner.  About  1,  -00 
of  these  trees  were  cut  down,  to  make  stocks  for 
soldiers’  muskets,  and  one  of  the  chief  ornaments  of 
the  park  was  thus  ruthlessly  destroyed. 

In  the  second  half  of  the  18th  century,  the 
principles  of  the  science  of  forestry  were  laid  down 
by  certain  German  foresters ; and  one  of  them 
(Hartig)  founded,  in  1800,  the  school  of  Dillenberg, 
in  Nassau  ; but  it  was  not  until  1824  that  the  French 
took  the  matter  up  seriously,  and  founded  the  Forest 
School  at  Nancy.  The  earliest  forest  operations 
in  India  have  been  traced  to  Bombay,  by  General 
John  Michael  (see  Journal  vol.  xxxviii.  p.  905).  The 
Government,  by  proclamation,  assumed  forest  rights 
as  far  back  as  1807,  appointed  Commissions  to  fix 
boundaries,  and  attempted  a scheme  of  conservancy, 
which,  however,  was  abandoned  in  1822.  It  is  not 
necessary  here  to  refer  further  to  the  great  work 
which  has  been  done  in  India. 

In  Great  Britain  renewed  attention  was  drawn  to 
the  denudation  of  the  earth’s  surface  of  its  forest 
covering,  at  the  Edinburgh  meeting  of  the  British 
Association  in  1850.  A committee  was  appointed  to 
consider  the  report,  and  the  discussions  that  grew  out 
of  it  led  to  the  organisation  of  the  Indian  Forest 
Administration,  in  1855.  Again,  in  1894,  a warning 
note  has  been  raised  at  the  meeting  of  the  British 
Association  at  Oxford,  by  Prof.  Isaac  Balfour,  as 
to  the  present  unsatisfactory  condition  of  the  forests 
of  the  world. 

In  1882,  the  Council  of  the  Society  of  Arts  trans- 
mitted to  the  Secretary  of  State  for  India  a memorial 
in  which  they  impressed  upon  the  Indian  Govern- 
ment the  necessity  for  the  establishment  of  a depart- 
ment for  the  teaching  of  forestry  in  the  Royal 
Engineering  College  at  Cooper’s  Hill  (see  Journal , 
July  14,  1882,  p.  879).  Three  years  afterwards,  in 
1885,  the  Forest  School  at  Cooper's  Hill  was 
established. 


ELECTRICAL  ME  A SUREMENT 
The  Electrical  Standards  Committee  have  issued 
the  following  final  report : — 

Since  the  date  of  our  last  report  the  Board  of 
Trade  have  laid  before  us  a resume  of  the  action  of 
the  International  Congress  held  in  Chicago  in  August, 
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1893,  to  determine  the  units  of  electrical  measure- 
ment. We  are  also  informed  by  the  Board  of  Trade 
that  her  Majesty’s  Government  had  been  invited  by 
the  United  States  Ambassador  in  London  to  take 
steps  to  adopt  the  recommendation  of  the  congress. 
These  recommendations,  so  far  as  they  refer  to  the 
units  of  electrical  resistance,  electrical  current,  and 
electrical  pressure,  are  substantially  the  same  as  those 
suggested  for  adoption  in  our  previous  reports.  We 
see  no  reason  for  further  delay  in  the  legislation  of 
standards  of  the  above-mentioned  units,  and  we 
have  prepared  and  attach  a revised  draft  Order  in 
Council,  which  we  advise  may  be  submitted  for  her 
Majesty’s  gracious  approval.  The  accompanying 
notes  to  the  specification  for  the  Clark’s  cell  have 
been  communicated  by  Mr.  Glazebrook,  and  will  be 
found  of  great  assistance  in  the  preparation  of  this 
form  of  cell. 

Courtenay  Boyle.  Rayleigh. 

Kelvin.  G.  Carey  Foster. 

Francis  J.  S.  Hopwood.  R.  T.  Glazebrook. 
P.  Cardew.  J.  Hopkinson. 

W.  H.  Preece.  W.  E.  Ayrton. 

T.  W.  P.  Blomefield,  Secretary. 

August  2,  1894. 

After  giving  the  notes  and  the  revised  draft  Order 
in  Council,  referred  to  above,  the  report  sets  forth 
the  new  denominations  of  standards  for  electrical 
measurement  as  follows : — 

1 . Standard  of  Electrical  Resistance. — A standard 
of  electrical  resistance  denominated  one  ohm  being 
the  resistance  between  the  copper  terminals  of  the 
instrument  marked  “ Board  of  Trade  Ohm  Standard 
Verified  1894”  to  the  passage  of  an  unvarying  elec- 
trical current  when  the  coil  of  insulated  wire  forming 
part  of  the  aforesaid  instrument  and  connected  to  the 
aforesaid  terminals  is  in  all  parts  at  a temperature  of 
15*4  deg.  C. 

2.  Standard  of  Electrical  Current. — A standard 
of  electrical  current  denominated  one  ampere  being 
the  current  which  is  passing  in  and  through  the  wire 
forming  part  of  the  instrument  marked  “ Board  of 
Trade  Amp&re  Standard  Verified  1894  ” when  on  re- 
versing the  current  in  the  fixed  coils  the  change  in  the 
forces  acting  upon  the  suspended  coil  in  its  sighted 
position  is  exactly  balanced  by  the  force  exerted  by 
gravity  in  Westminster  upon  the  iridio- platinum 
weight  marked  A and  forming  part  of  the  said  instru- 
ment. 

3.  Standard  of  Electrical  Pressure. — A standard 
of  electrical  pressure  denominated  one  volt  being 
one  hundredth  part  of  the  pressure  which  when 
applied  between  the  terminals  forming  part  of 
the  instrument  marked  “Board  of  Trade  Volt 
Standard  Verified  1894”  causes  that  rotation  of  the 
suspended  portion  of  the  instrument  which  is  exactly 
measured  by  the  coincidence  of  the  sighting  wire 
with  the  image  of  the  fiducial  mark  A before  and 
after  application  of  the  pressure,  and  with  that  of  the 
fiducial  mark  B during  the  application  of  the  pressure, 


these  images  being  produced  by  the  suspended 
mirror,  and  observed  by  means  of  the  eye-piece. 

In  the  use  of  the  above  standards  the  limits  of 
accuracy  attainable  are  as  follows: — For  the  ohm, 
within  one  hundredth  part  of  one  per  cent. ; for  the 
ampere,  within  one-tenth  part  of  one  per  cent. ; for 
the  volt,  within  one-tenth  part  of  one  per  cent. 

The  coils  and  instruments  referred  to  in  this 
schedule  are  deposited  at  the  Board  of  Trade 
Standardising  Laboratory,  Richmond- terrace,  White- 
hall, London. 

A note  is  appended  stating  that  an  Order  in 
Council,  in  the  form  given  in  the  report,  was  made 
by  her  Majesty  on  August  23,  1894. 


NEW  ZEALAND  DAIR  Y INDUS TR  Y. 

The  New  Zealand  Trade  Review  for  the  12th  July 
calls  attention  to  the  development  of  the  dairy  industry 
of  New  Zealand.  It  states  that  the  colony  may  be 
now  fairly  said  to  be  alive  to  the  importance  of  this 
industiy,  and  the  number  of  factories  is  on  the  rapid 
increase.  The  following  are  the  numbers  of  factories 
and  creameries  existing  in  New  Zealand  at  the  present 
time : — 

Factories.  Creameries.  Total. 

North  Island ... , 70  ..  40  ..  no 

South  Island. , 48  ..  20  ..  68 

The  total  is  178,  against  104  in  June,  1893,  and  72 
at  the  same  time  in  1892.  Several  more  are  in 
course  of  erection  in  both  islands. 

The  Government  is  also  in  earnest  in  its  efforts  to 
encourage  and  promote  the  industry,  which  they  see 
to  be  a potent  factor  in  the  settlement  of  the  land. 
The  number  of  instructors  appointed  by  the  depart- 
ment has  been  increased  from  two  to  six,  three  of 
whom  will  work  in  each  of  the  two  islands. 

A Bill,  to  be  promoted  in  Parliament  by  the 
Government  this  session,  will  provide  for  the  erection 
of  cool  storage  at  the  four  chief  ports  of  shipment — 
Auckland,  Wellington,  Lyttelton,  and  Dunedin. 
This  is  a most  important  step.  It  also  provides  for  a 
system  of  inspection  and  grading  of  butter  before 
shipment. 

One  by  one  improvements  are  being  introduced  in 
the  conditions  under  which  the  trade  is  being  carried 
on.  Dairy  associations  are  being  formed  where  none 
existed  before,  and  the  various  associations  in  the 
two  islands,  while  maintaining  their  separate  organi- 
sations, are  combining  their  forces  to  take  joint 
action  for  the  common  good  of  the  trade  in  respect 
of  such  things  as  cool  storage,  rates  of  freight  to 
England,  proper  care  on  the  voyage,  and  so  forth. 

The  Union  Steam  Ship  Company  has  just  decided 
to  have  one  of  their  coasting  steamers  fitted  with 
refrigerating  machinery,  with  the  view  of  employing 
it  in  taking  butter  from  the  smaller  ports  to  the 
larger  ones  for  transhipment  into  the  steamers  load- 
ing for  England. 
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Together  with  the  recent  agricultural  returns, 
particulars  were  obtained  of  the  number  of  cattle 
and  breeding  cows  held  in  New  Zealand,  from  which 
we  extract  the  subjoined  figures,  adding  comparison 
of  the  totals  for  previous  years  : — 


North  Island. 

South  Island. 

Total. 

Cattle,  1804 

6x3,454 

270,637 

884,091 

Breeding  cows,  1894 
Cattle,  1893 

218,238 

557,566 

109,374 
25°, 873 

327,612 

808,439 

Breeding  cows,  1893 

199,470 

105,800 

305,270 

Cattle,  1891  (census 
year)  

! - 

— 

788,919 

Breeding  cows,  1891 

— 

280,711 

Cattle,  1886  (census 
year)  

} - 

_ 

853,358 

Breeding  cows,  1886 

- 

279,136 

Between  1886  and  1891  the  number  of  our  cattle 
had  actually  fallen  off,  and  from  1891  to  1893  the 
increase  was  slow.  The  attention  being  now  paid  to 
the  dairy  industry  is  naturally  resulting  in  a sub- 
stantial increase  in  the  number  of  cattle.  It  will  be 
seen  that  nearly  70  per  cent,  of  the  cattle  are  in  the 
North  Island,  and  that  the  rate  of  increase  is  also 
rather  heavier  there  than  in  the  south.  In  1893  the 
proportion  of  breeding  cows  to  the  whole  number  of 
cattle  was  fully  37  per  cent.,  whereas  in  1886  it  was 
under  33  per  cent.  The  number  of  breeding  cows  is 
in  each  case  included  in  the  number  of  cattle. 

Shipments  of  butter  and  cheese  from  Wellington 
for  the  United  Kingdom  for  the  two  years  ending 
30th  June,  1894  and  1893  respectively,  were  as 
follows : — 

1893-4.  1892-3.  Increase. 

Butter — Tons 2,498  1,191  ..  1,307 

Cheese  „ 720  ..  325  ..  395 

— Board  of  Trade  Journal. 


SOIL  INVERTING  PLOUGH  IN  INDIA . 

The  fellow ing  note  is  from  a report  on  “the 
Dumraon  Farms  : what  t^iey  teach,”  by  Mr.  B.  C. 
Basu,  Assistant  to  the  Department  of  Land  Records 
and  Agriculture,  Bengal. 

Different  kinds  of  inverting  ploughs  have  been 
Used  on  the  Dumraon  farm ; but  they  are  all  built  on 
the  same  principle.  They  are,  generally,  made  wholly 
of  iron,  and  fitted  with  a broad  curved  piece  called  a 
mould  board,  which  inverts  the  furrow  slice,  that  is, 
turns  it  upside  down.  The  beam  is  of  wood,  like 
that  of  the  country  plough,  and  is  connected  with 
the  yoke  in  the  usual  manner.  The  ones  in  use  on 
the  farm  go  just  as  deep  as  the  native  implement. 
It  is  said  that  soil-inverting  ploughs  are  too  heavy  of 
draught  for  country  bullocks ; but  the  idea  is  un- 
founded, as  on  the  farm  they  are  drawn  by  cattle 


with  the  same  ease  as  the  country  plough.  In  fact, 
the  farm  ploughmen  prefer  to  plough  with  the  former. 

To  compare  the  soil-inverting  with  the  country 
plough,  two  plots,  each  800  square  yards  (a  little 
over  5 local  cottahs),  were  ploughed  up  and  both 
cropped  with  wheat,  and  treated  exactly  alike  in  all 
other  respects.  The  cost  of  cultivation  was  the  same 
in  both  plots.  The  increase  in  out-turn,  obtained  by 
means  of  the  inverting  plough,  over  the  out-turn 
obtained  by  means  of  the  country  plough  is  shown 
below : — 


Grain  per  acre. 

Straw  per  acre. 

Increase. 

Decrease. 

Increase. 

1 Decrease. 

Mds.  s. 

Mds.  s. 

Mds.  s. 

Mds.  s. 

1885-86 

2 16 

3 21 

• , 

I886-87 

I 14 

i 8 

, , 

1887-88 

I 35 

. . 

0 14 

1888-89 

i 4 

I 35 

• , 

1889-90 

2 4 

4 16 

. . 

189O-9I 

0 30 

0 19 

•• 

Average . . 

1 24 

. . 2 12 

0 14 

Both  the  plots  having  been  continually  under  wheat 
for  several  years,  and  received  no  manure,  their  out- 
turn was  gradually  decreasing.  In  1891-92  it  was, 
therefore,  thought  desirable  to  change  the  crop  ; and 
the  experiment  was,  accordingly,  discontinued  on  the 
two  plots  which  had  been  hitherto  reserved  for  the 
trial.  It  was,  however,  made  on  two  other  plots, 
with  the  result  that  the  inverting  plough  gave 
1 maund  26  seers  of  grain,  and  3 maunds  1 seer  of 
straw  more  per  acre  than  that  of  the  country  plough. 
The  result  leaves  no  doubt  that  the  out-turn  of  wheat 
can  be  increased  to  a certain  extent  by  the  use  of  the 
soil-inverting  plough. 

The  effect  of  soil  inversion  was  equally  conspicuous 
on  paddy.  The  trial  with  this  crop  was  earned  out 
in  exactly  the  same  way  as  with  wheat.  The  results 
are  shown  in  the  following  statement : — 


Increase  of  grain 
per  acre. 
Mds.  s. 


Increase  of  straw 
per  acre. 
Mds.  s. 


1886 

I 

6 

8 

16 

1887 

0 

35 

2 

33 

1888 

1 

8 

2 

8 

1889 

3 

8 

....  0 

2 

1890  

0 

24 

3 

20 

Average . , 

1 

15 

....  4 

33 

The  experiments  are  specially  instructive,  and  may 
dispel  the  generally  accepted  idea  as  to  the  unsuit- 
ability of  soil-inverting  plough  in  India. 

Dr.  J.  W.  Leather,  Agricultural  Chemist  to  the 
Government  of  India,  informs  the  editor  that  **  at 
Cawnpore  an  improved  plough,  having  an  iron  share, 
and  ploughing  5 inches  deep,  has  been  tested  against 
the  country  plough  since  1881.  Six  years’  experi- 
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ments,  during  four  of  which  they  were  made  in 
duplicate,  showed,  with  one  exception,  a distinct 
increase  in  the  cotton  crop  ; and  eight  years’  experi- 
ments, of  which  seven  were  made  in  duplicate,  and 
in  which  wheat  was  the  crop,  showed,  with  one  ex- 
ception an  increase,  apparently  due  to  the  improved 
plough. 

“ Leaving  out  of  consideration  the  actual  increase 
obtained,  which  varied  considerably,  it  must  be  re- 
marked that,  assuming  no  effect  on  the  crop,  there 
is  still  a saving  of  half  the  labour.  The  improved 
plough  is  drawn  perfectly  well  by  even  a ‘ small  ’ 
pair  of  bullocks,  and  the  number  of  ploughings  neces- 
sary is  reduced  to  half.” — Agricultural  Ledger  Series, 
1893,  No.  11  [Calcutta). 


AR  TIFICIAL  FL  O WER-MA  KING  IN  PAR  IS. 

Artificial  flower  - making,  which  is  essentially  a 
French,  and  above  all  a Parisian,  industry,  is  one 
of  the  oldest  in  the  country.  Since  the  year  1770, 
this  industry  has  been  a flourishing  one,  and,  at  the 
present  time,  the  manufacture  of  artificial  flowers 
comprises  an  infinity  of  specialities  which  differ  very 
widely  one  from  the  other.  M.  Alexis  Audouard, 
in  a communication  to  the  Monde  Economique , says 
that  in  the  first  rank  are  the  florists,  properly  so- 
called.  It  is  they  who  make  up  the  flowers,  the 
petals,  and  the  branches,  and  these  workpeople  are 
divided  into  two  classes — the  workers  in  stuffs  and 
the  workers  in  paper.  The  former  either  dye  their 
own  stuffs,  which  are  generally  muslins  and  silks, 
cottons,  & c.,  or  have  them  dyed  expressly  for  them, 
and  then  these  articles,  which  form  the  basis  of  the 
artificial  flower  manufacture,  are  made  up  by  skilful 
workwomen.  The  manufacturers  of  the  ordinary 
common  paper  flowers  buy  their  paper  ready 
coloured,  and  then  cut  it  up,  goffer  it,  and  prepare 
it  at  their  own  houses.  Side  by  side  with  these 
people,  who  manufacture  all  kinds  of  flowers,  there 
are  others  who  only  make  up  particular  kinds.  For 
example,  the  rosiers  devote  themselves  exclusively  to 
making  roses,  and  even  this  class  is  considerably  sub- 
divided, some  occupying  themselves  in  the  manu- 
facture of  red  roses,  some  of  white,  and  some  of 
yellow ; while  the  manufacture  of  rosebuds  is  a 
speciality  with  others.  The  verduriers  are  solely 
engaged  in  imitating  grass,  berries,  and  flower  stems ; 
the  marchands  d'apprets  make  and  sell  to  the 
florists  the  calyx,  pistils,  and  buds,  and  prepare  the 
fruit,  leaves,  See.  The  raw  materials  employed  in 
the  manufacture  of  artificial  flowers  are  very  numer- 
ous, and  vary  according  to  the  different  parts  of  the 
flowers  themselves.  For  the  petals,  jaconet,  cambric, 
taffetas,  satin,  muslin,  gauze,  and  crape  are  em- 
ployed ; for  the  leaves,  taffetas,  velvet,  plush,  and 
satin.  The  following  are  also  used  for  the  different 
parts  of  the  flowers: — Silk  cocoons,  which  take  a 
brilliant  colour  in  the  dye  ; whalebone,  cut  in  strips 
and  bleached ; ribbons,  feathers,  leather,  wax,  paper, 


and  iron  and  brass  wire.  The  tools  of  which  the 
makers  of  imitation  flowers  almost  exclusively  make  | 
use  are  five,  namely,  the  pince,  boules  de  bois  ou  de 
fer , lied  de  biche , decoupoir , and  the  gaufroir.  The  ' 
pince , or  pincers,  are  indispensable  for  use  in  taking 
up  all  the  different  pieces  of  stuff  which  go  to  make 
up  the  flower.  It  is  in  holding  the  pincers  on  their 
side  that  the  striae  of  the  petals  of  many  of  the 
flowers  are  traced,  and  it  is  with  the  head  of  this 
instrument,  dipped  in  gum,  that  the  most  delicate 
parts  are  fixed.  The  boules  is  a tool  with  a handle  4 
terminated  by  a shank,  at  the  end  of  which  is  a ball.  1 ■. 
This  instrument  is  used  in  rendering  the  petals  of  the 
flower  which  it  is  desired  to  imitate,  concave  or  con-  j 
vex.  The  number  of  balls  used  is  from  ten  to  twelve,  I ; 
and  the  diameter  varies  from  2 to  35  millimetres ; the 
smallest  is  called  the  “ pin’s  head.”  The  pied  de  ! 
biche  is  a tool  which  is  used  very  extensively  in 
artificial  flower-making,  and  chiefly  in  forming  the  1 1 
principal  nerve  of  some  of  the  petals.  The  decoupoir , : 
or  cutting-out  machine,  is  used  in  shaping  the  petals 
and  leaves,  and  giving  them  a natural  appearance,  j 
Each  plant  requires  as  many  decoupoirs,  of  different  j 1 
sizes  and  forms,  as  it  has  petals  and  leaves.  Finally, 
the  gaufroir , or  goffering-iron,  is  used  in  imitating  i 
on  the  leaves  the  natural  nerves  and  swellings.  The  i , 
manufacture  of  artificial  flowers  necessitates  four  H 
principal  operations.  First,  the  cutting-out,  then 
the  goffering,  the  putting  together,  and,  finally,  the 
mounting.  As  regards  the  composition  of  the  differ-  || 
ent  parts  of  the  manufactured  product,  the  stem  is  i 
composed  of  an  iron  wire  surrounded  by  cotton  1 
thread  and  covered  with  paper.  For  very  fine 
flowers  this  wire  is  covered  with  caoutchouc.  The 
heart  of  the  flower  varies  according  to  the  nature 
of  the  flower  itself.  To  make  it,  silk  threads  are 
generally  used  which  have  undergone  a special  manip- 
ulation, and  have  been  tipped  with  various  pastes 
and  colouring  materials.  The  buds  and  pistils  are  j 
generally  made  in  paste  of  a colour  as  closely  j 
approximating  to  nature  as  possible.  The  stem  of 
the  bud  is  of  cotton  thread  or  cotton,  which  is  dipped 
into  a trough  containing  a paste  of  coloured  starch.  I 
Finally,  the  petals  are  made  of  calico  or  madapolam. 

In  the  preparation  of  the  raw  material,  the  following 
is  the  system  adopted  : — When  the  stuff  intended 
for  use,  and  which  is  to  be  cut  up,  arrives  at  the 
factory  it  receives,  by  the  aid  of  a small  brush,  an  j 
application  of  starch  and  gum,  more  or  less  coloured,  | 
according  to  the  purposes  for  which  it  is  intended. 
When  it  is  dry,  the  pieces  are  folded  together  and 
cut  up,  and  the  petals  are  formed.  When  a certain 
number  of  petals  are  made,  they  are  passed  to  j 
another  operator  to  soak  them,  and  to  impart  the  1 
necessary  shade.  The  operation  of  soaking  is  a very 
delicate  one,  and  it  varies  according  to  the  quality  of 
the  flowers.  Most  frequently,  after  having  plunged 
the  petals  for  an  instant  in  pure  water,  the  operator 
removes  the  superfluous  moisture  by  the  aid  of 
blotting-paper;  he  then  spreads  them  on  a cushion 
and  drops  gently  on  each  one  a small  quantity  of 
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colouring  matter,  which  he  spreads  either  with  a 
paint  brush  or  with  his  finger.  The  soaking  is 
generally  completed  by  applying  to  the  petals  a 
mordant  which  fixes  the  colour.  They  are  then 
dried  in  a stove,  a careful  examination  and  selection 
is  made,  and  they  are  placed  in  boxes,  and  these 
boxes,  containing  about  a gross  of  petals,  are  given 
to  the  workwomen  entrusted  with  the  duty  of 
making-up  the  flower  itself.  Each  woman  has 
before  her,  on  a table,  some  iron  wire,  a small  pot 
containing  liquid  gum  arabic,  some  wadding,  the 
boxes  referred  to  above  containing  the  petals 
themselves,  and,  finally,  the  tools,  which  have 
been  also  referred  to  above,  and  with  these  the  work 
is  done. 


INDUSTRIAL  PROSPECTS  IN  CHINA  AND 
JAPAN. 

It  is  well-known  that  for  a long  time  there  has 
been  a large  export  trade  from  Shanghai  to  Europe 
in  straw  plait  or  braid,  and  it  was  only  last  year  that 
a new  feature  in  this  article  began  to  develop  itself  in 
using  split  straw  instead  of  whole  straw.  In  Chefoo, 
it  is  stated,  the  plaiting  of  split  straw  was  somewhat 
fully  adopted  during  the  year.  Brass  cutters  for 
splitting  the  straw  were  introduced  into  the  district 
some  few  years  ago.  There  is  every  indication  that 
the  trade  in  split  straw  might  be  made  a very  large 
one.  The  great  disadvantage  of  the  Chinese  straw  is 
that  it  is  much  heavier  than  European  or  Japanese 
straw.  This  disadvantage  would  be,  to  a great 
extent,  overcome  if  the  Chinese  would  take  pains 
to  put  on  the  market  a braid  from  split  straw. 
However,  it  seems  to  be  an  almost  impossible  task 
to  make  the  native  straw-braid  merchants  see  how 
much  they  would  gain  by  carrying  out  the  wishes 
and  instructions  of  the  foreigners  engaged  in  the 
braid  trade.  Split  braid  packs  easily ; that  is,  one 
bale  of  it  contains  four  times  as  much  as  a bale  of 
whole  straw  braid.  The  texture  of  the  braid  is  much 
finer,  and  by  splitting,  if  done  with  care,  the  whole 
available  straw  can  be  utilised.  It  seems  as  if  what 
is  necessary  is  the  establishing  of  a large  local 
factory,  or  even  several  factories,  where  the  straw 
could  be  plaited  under  supervision,  and  access  to 
which  would  be  permitted  to  the  foreigners  who  deal 
in  the  trade.  As  matters  stand  at  present,  the 
foreigner  gives  his  orders  under  instructions  from 
Europe  or  the  United  States,  and  the  Chinese 
dealer  sends  the  order  into  the  country,  and,  in 
the  most  leisurely  way,  executes  it  by  employing 
the  villagers  in  the  district  to  plait  the  straw : 
this  is  largely  done  in  the  villagers’  own  mud  huts, 
and  the  contractor  goes  round,  after  a certain 
lapse  of  time,  to  collect  the  work  from  each 
hut,  and  the  several  plaited  pieces  are  then  joined 
together.  No  wonder  the  result  is  a coarse,  care- 
lessly-plaited braid.  The  supervision  of  experienced 


men  over  natives  working  in  a local  factory  would  do 
much  to  restore  confidence  in  the  straw- braid  trade 
of  China. 

This  is  the  opinion  of  the  Consul  at  Chefoo,  which 
is  one  of  the  straw-plaiting  districts;  and  it  was 
fully  believed  that  the  defects  in  the  system  were  on 
the  road  to  be  remedied. 

The  export  of  floor-matting  from  China  and  Japan 
has  of  late  years  assumed  very  large  proportion-,  in 
consequence  of  the  great  demand,  both  in  America 
and  Great  Britain,  for  this  cool  kind  of  floor  covering 
for  summer  use.  The  season  of  1893  is  said  to  have 
opened  at  Canton  at  very  low  prices,  at  which  large 
contracts  were  booked ; but  gradually  the  market 
grew  firmer,  when  it  became  apparent  that  the  un- 
precedented frost  in  January  had  spoilt,  to  a great 
extent,  the  first  crop  of  rushes.  At  the  close  of  the 
year,  prices  were  about  the  average  of  the  past  three 
seasons,  and  dealers  expected  that  American  buyers 
would  book  at  those  rates  their  early-spring  1894 
contracts.  It  is  said  that,  notwithstanding  the  in- 
creasing production  of  Japan  matting,  Canton  is  sure 
to  hold  its  own,  so  long  as  it  maintains  a superior 
quality  and  workmanship,  and  remains  reliable  in  its 
stipulated  dates  of  deliveries. 

On  the  opium  imports,  and  the  production  of  the 
drug  in  Tainan,  it  is  stated  that  the  chief  foreign 
import  is  from  Persia,  the  native  drug  being  too  high 
in  price  to  compete  with  the  Persian  produce. 

The  following  peculiar  facts  are  given  on  the 
adulteration  of  native-grown  opium: — “ Sesamum 
seed-cake  is  now  quite  out  of  use  for  opium  adultera- 
tion, having  been  supplanted  by  ‘ Tientsin  ’ cake,  a 
repulsive  preparation  of  boiled-down  skins,  and  all 
kinds  of  gelatinous  refuse,  to  which  opium  has  been 
added  in  the  boiling,  or  anything  that  imitates  the 
taste  or  smell  of  opium.  The  adulteration  is  yearly 
increasing,  and  the  price  of  the  so-called  ‘ medicinal 
cake’  has  now  risen  considerably.  The  cake  is 
mostly  imported  by  foreign  vessels,  and  is  sold  by  the 
dealers  together  with  each  chest  of  opium.  The 
poorer  classes  now  buy  a mixture  of  nearly  equal 
parts  of  opium  and  ‘ Tientsin  cake,’  which  must  be 
far  more  injurious  than  the  pure  drug.” 

Turning  now  to  an  item  from  Japan,  it  seems  that 
in  coal  and  matches  the  Japanese  are  active  com- 
petitors with  English  producers,  having  already 
succeeded  in  completely  ousting  English  - made 
matches  from  the  markets  in  China  and  the  Straits 
Settlements,  a fact  not  to  be  wondered  at  when  it  is 
seen  that  they  can  export  from  Japan  at  a cost  little 
exceeding  8d.  per  gross.  The  quality  is,  however, 
generally  bad,  and  whatever  may  be  the  case  now 
there  can  be  no  doubt  that  in  the  first  instance,  at 
least,  Japanese  matches  obtained  an  entry  into,  and 
favour  in  these  markets,  through  having  boxes  in 
sufficiently  colourable  imitation  of  those  of  well- 
known  English  makers  to  deceive  the  native  pur- 
chasers, who  regarded  only  the  general  appearance  of 
the  box  and  were  entirely  unable  to  decipher  the  in- 
scription. The  Japanese  coal  is  now  rapidly  pushing 
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its  way  further  westward,  and  already  it  is  largely 
used  by  ships  coaling  at  Singapore.  According  to 
the  Customs  returns  about  480,000  tons  of  coal  and 
173,000  tons  of  so-called  coal  dust  were  exported  in 
1893  to  Hong-Kong  and  British  India,  including 
Singapore,  but  to  this  must  be  added  a large  quantity 
shipped  in  steamers  nominally  for  ships’  use,  but  in 
reality  for  purposes  of  trade.  The  value  of  coals 
exported  amounted  to  ^205,502,  and  of  matches  to 
£I35>595-  __ 

CLOCKMAKING  INSTRUCTION  IN  THE 
BLACK  FOREST. 

Furtwangen,  a village  of  the  German  Black  Forest 
country,  is  famous  for  its  school  and  its  clocks.  From 
time  immemorial  the  Black  Forest  has  been  famous 
for  some  kind  of  home  industry.  The  isolated  lives 
of  its  inhabitants,  before  coach  roads  and  railways 
were  built,  led  to  hand  work  during  the  long  nights 
and  the  dull  days  of  winter,  and  the  clockmaking 
industry  was  commenced.  Down  to  the  late  sixties 
and  early  seventies  nothing  interfered  with  its  success, 
and  about  the  latter  period  machinery  began  to  be 
employed  in  the  manufacture  of  clocks,  and  Furt- 
wangen and  the  Black  Forest  found  themselves  power- 
less to  withstand  the  competition  with  America  in 
this  branch  of  industry.  The  Duke  of  Baden  then 
began  to  look  for  the  means  of  reviving  the  drooping 
industry,  and  found  what  was  required  in  the  wood 
carvings  of  the  Austrian  Tyrol,  and  in  a school  system 
calculated  to  lift  clockmaking  from  a trade  to  a 
science.  The  United  States  Consul  at  Chemnitz  says 
that  a clock  school  was  opened  in  1877,  wood  carving 
introduced,  and  the  clockmaking  industry  generally 
took  a new  lease  of  life.  The  purpose  of  the  school 
is  to  advance  the  interests  of  the  Black  Forest  clock 
industry  and  to  give  technical  instruction  in  the 
mechanical  branches  associated  with  the  making  of 
clocks,  watches,  and  electrical  instruments.  Its  object 
further  is  to  train  mechanics,  masters,  and  manu- 
facturers. It  aids  manufacturers  in  the  Black  Forest 
industries  by  giving  advice,  assistance,  and  newly 
acquired  knowledge,  especially  in  the  matter  of  new 
machines,  patterns,  movements,  &c.  The  course 
covers  three  years,  and  is  divided  into  three  branches, 
preparatory,  clockmaking,  and  the  advanced  or 
supplementary  course.  It  comprises  theory  and 
practice,  the  latter  in  the  workshops  in  different 
branches  of  clock  and  watchmaking,  the  higher  me- 
chanics and  electricity.  The  preparatory  course  for 
clock  makers,  including  the  preparation  of  materials 
by  filing,  turning,  boring,  fixing  and  making  tools, 
production  of  parts  of  watches  and  clocks,  occupies  48 
hours  a week  in  summer  and  44  hours  in  winter  ; for 
fine  and  electro-mechanics,  filing,  turning,  forming, 
running  machines,  fixing  and  making  of  tools  and 
small  apparatus  used  in  the  finer  mechanics,  and  for 
treating  electricity,  47  hours  in  summer  and  43  in 
winter;  in  the  clock  and  watchmaking  course  and 
fine  mechanics  for  clock  and  watchmakers,  in  the 


production,  putting  together,  separating  and  adjust- 
ing works  of  all  kinds,  41  hours  in  summer  and  37  in 
winter  ; for  fine  mechanics  and  electro  mechanics,  in 
the  preparation  and  making  of  electric  clocks,  tele- 
phones, microphones,  compasses,  & c.,  after  draw- 
ings, 43  hours  in  summer  and  39  in  winter.  In  the 
advanced  course  for  watch  and  clockmakers,  in  the 
making  of  clocks  and  watches  for  special  purposes, 
chronometers,  chronographs,  marine  watches,  clock?, 
&c.,  53  hours  per  week  in  summer  and  49  hours  in 
winter.  The  means  of  instruction  include  a large 
collection  of  all  kinds  of  tools,  instruments,  draw- 
ings, models.  See.,  and  carefully  constructed  and 
equipped  school  premises.  Besides  these,  factories, 
electric  plants,  &c.,  are  often  visited  under  the  direc- 
tion of  their  teachers  or  of  the  mechanics  employed 
in  the  places  visited.  There  is  also  a library  in  which 
most  of  the  books  relating  to  clock  and  watchmaking, 
and  the  technique  and  mechanics  of  clock  and  watch- 
making and  electricity  are  to  be  found.  There  are 
illustrations,  drawings,  implements,  tools,  &c. ; 
machines  for  tool  making  and  tool  repairing,  a read- 
ing-room and  a room  for  drawing,  which  are  open  to 
the  scholars  from  7.30  a.m.  to  9.30  p.m.,  and  all  day 
on  Sundays  and  holidays. 


PEACH  CULTURE  IN  BELGIUM. 

The  United  States  Consul  at  Li&ge,  in  his  last 
report,  says  that  the  kingdom  of  Belgium,  after  sup- 
plying a population  of  500  to  the  square  mile, 
exports  105,000,000  lbs.  of  fruit.  Last  year  the 
markets  were  glutted,  and  the  value  of  foreign  ship- 
ments rose  to  about  £600,000.  A very  large  propor- 
tion of  the  fruit  shipped  consisted  of  peaches,  and  of 
the  finest  varieties.  In  fine  soil,  and  in  situations 
protected  from  the  north  and  north-east  winds,  peach 
trees,  grown  from  the  seed,  have  occasionally  borne 
fruit ; but  to  ascertain  the  best  stock  upon  which  to 
bud,  a long  series  of  experiments  were  tried  and  tried 
again  upon  all  the  varieties  of  prune,  apricot,  sweet 
and  bitter  almonds —every  tree,  indeed,  of  a kindred 
nature — till  the  conclusion  was  reached  that  the  best 
stem  for  grafting  is  the  red  plum.  This  hardy  plant, 
whose  roots  spread  wide  and  strike  deep,  imparts 
much  of  its  own  vitality  to  its  foster  scions.  Graft- 
ing or  budding  is  done  out  of  doors,  so  as  not  to 
soften  the  young  tree  by  accustoming  it  to  unnatural 
conditions.  The  next  question  to  be  considered  was 
that  of  soil.  In  sandy  and  dry  earth  it  was  found 
that  neither  the  plant  nor  the  peach  flourished,  the 
one  being  spindling  and  the  other  small ; while  in 
rich  and  moist  alluvial  soil  the  tree  prospered  at 
the  expense  of  the  fruit.  A calcarious  soil,  neither 
wet  nor  dry,  is  preferred  by  the  peach,  the 
young  trees  requiring  a great  deal  of  lime.  As  it 
is  impossible  to  tell,  without  chemical  analysis,  the 
exact  amount  of  this  element  contained  in  any  given 
quantity  of  earth,  its  application  must  be  more  or  less 
experimental.  The  rule  in  Belgium  is  to  first 
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thoroughly  fertilise  the  soil  with  manure,  and  then, 
after  planting  the  tree,  to  add  a peek  of  lime  to  every 
cubic  yard  of  earth,  placing  it  near  the  surface.  As 
it  is  necessary  to  loosen  the  earth  for  at  least  six  feet 
square  and  three  feet  deep,  this  quantity — a bushel  to 
a tree — may  seem  large,  but  the  authorities  are  all 
agreed  that  more  rather  than  less  would  be  better. 
The  application  should  be  repeated  every  three 
years.  Turning  from  the  standard  tree,  which  too 
often  failed  to  be  profitable,  Belgian  agriculturists 
experimented  with  espaliers , or  wooden  railings,  but 
these  were  found  to  be  so  open  and  exposed  that  the 
young  trees  fared  very  little  better  upon  them  than  in 
the  orchard.  They  next  tried  the  wall,  not  as  in 
some  countries,  where  mural  enclosures  are  built  at 
great  expense  for  the  special  protection  of  delicate 
fruit,  but  the  sunny  sides  of  their  houses,  and  this 
met  with  such  astonishing  success  that  there  are  few 
houses  to-day  in  Belgium  upon  whose  southern  ex- 
posed sides  trees  are  not  trained.  No  chateau  is  too 
grand,  and  no  cottage  too  humble,  to  furnish  them 
protection  and  support.  Consul  Smith  says  that  last 
summer  he  saw  ripening  upon  the  gable  end  of  a 
town  house,  a surface  of  about  thirty  feet  squarej 
over  2,300  peaches,  and  every  one  of  them  larger 
than  a hen’s  egg.  There  were  four  trees,  two  of 
them  with  dwarf  stems,  not  more  than  12  inches 
high,  and  branches  6 feet  long,  radiating  like  the 
ribs  of  a fan,  and  two  “riders,”  or  bushes  grafted 
upon  tall  stocks,  whose  boughs  began  to  spread 
where  the  others  terminated.  At  the  time  of  flower- 
ing, it  is  always  necessary  to  shield  the  buds  from  the 
action  of  frost,  and  this  is  done  by  various  methods, 
the  best  of  which  experience  has  shown  to  be  the 
placing,  among  the  upper  boughs  of  the  trees,  of 
branches  cut  from  other  green  trees.  This  plan  has 
been  attended  by  good  results,  though  it  should  be 
employed  with  great  caution,  as  too  much  shade  is 
apt  to  stifle  the  germs,  by  excluding  the  rays  of  the 
sun.  Another  method,  until  recently  very  much  in 
vogue,  and  always  effective,  is  the  employment  of 
mosquito  netting,  or  other  cheap  material  with 
meshes  large  enough  to  admit  the  free  passage  of 
light  and  air.  The  old  custom  of  using  closely- 
woven  cloth,  like  table  or  bed  linen,  at  night,  and 
removing  it  in  the  morning,  is  said  to  be  more 
dangerous  than  the  frost  itself,  as  the  trees  at  this 
season  cannot  be  deprived  of  air  without  serious 
injury.  In  addition,  this  artificial  heat  at  night,  suc- 
ceeded by  the  warmth  of  the  sun,  hastens  their  blow- 
ing, when  the  object  is  to  delay  it  as  long  as  possible. 
Shading  at  noon  is  sometimes  as  essential  as  covering 
at  night.  The  poor  succeed  very  well  in  protecting 
their  fruit,  by  placing  a number  of  horizontal  poles 
about  18  inches  apart,  and  from  4 to  6 inches  from 
the  trees,  and  covering  them  with  light  wisps  of 
straw.  In  good  situations,  penthouses  will  some- 
times suffice  to  protect  the  fruit ; in  any  case,  they 
are  extremely  useful  in  checking  the  flow  of  sap. 
Since  1876,  the  following  addition  to  this  method 
has  made  assurance  doubly  sure  : — A fringe,  made 


of  unthreshed  rye  straw,  by  tying  the  cut  ends  of  the 
stalk  together  with  twine  or  cord,  six  or  eight  in  a 
loop,  with  spaces  of  about  3 inches  between  the 
wisps,  is  attached  to  a pole  and  suspended  under  the 
eaves  of  the  penthouse  and  in  front  of  the  trees.  The 
texture  being  open,  it  does  not  prevent  the  light  and 
air  from  reaching  the  buds.  These  shields  are 
usually  placed  in  position  about  the  1st  March,  and 
are  not  removed,  except  in  cloudy  weather,  until  all 
danger  from  frost  has  passed. 


Obituary. 


W.  TopleY;  F.R.S. — Mr.  William  Topley,  who 
died  at  his  residence  at  Croydon  on  the  30th  ult.,  at 
the  comparatively  early  age  of  53,  had  been  for  many 
years  a distinguished  officer  of  the  Geological  Survey. 
He  received  his  scientific  training  at  the  Royal  School 
of  Mines,  and  became  attached  to  the  staff  of  the 
Survey  in  the  early  part  of  1862.  His  first  work  lay 
in  the  Wealden  district,  and  in  1875  his  well-known 
“Memoir  on  the  Weald  ” was  published  officially. 
He  afterwards  worked  for  some  years  on  the 
carboniferous  rocks  of  Northumberland.  Mr.  Topley 
gave  much  attention  to  economic  geology,  especially 
to  questions  bearing  on  water-supply.  He  was  for 
many  years  Examiner  in  Geology  to  the  Science  and 
Art  Department,  and  in  1888  was  elected  F.R.S. 
In  the  work  of  the  International  Geological  Congress 
Mr.  Topley  took  much  interest,  and  was  secretary  at 
the  London  meeting  six  years  ago.  He  attended 
the  meeting  at  Zurich  at  the  end  of  last  August,  and 
immediately  afterwards  proceeded  to  Algiers,  where, 
it  is  believed,  he  contracted  the  typhoidal  fever  which 
proved  fatal.  Mr.  Topley  joined  the  Society  of  Arts 
in  1884,  and  was  a constant  attendant  at  the  meetings 
when  subjects  connected  with  geology  were  discussed. 
He  read  a paper  on  “ Water  Supply  in  its  Influence 
on  the  Distribution  of  the  Population,”  in  1884,  at 
the  Conference  of  the  Society  of  Arts  on  the  Water 
Supply,  held  at  the  International  Health  Exhibition; 
and  on  April  15,  1891,  he  read  a paper  before  the 
Society  on  “ The  Sources  of  Petroleum  and  Natural 
Gas.” 


Notes  on  Books. 

♦ 

Bookbindings  and  Rubbings  of  Bindings  in 
the  Art  Library,  South  Kensington.  De- 
partment of  Science  and  Art  of  the  Committee 
of  Council  on  Education.  II.  Catalogue.  London  : 
1894.  8vo. 

This  volume  contains  a descriptive  account  of  the 
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collection  of  bookbindings  in  the  South  Kensington 
Museum,  consisting  of  specimens  of  English,  Scotch, 
Irish,  Nederlandish,  French,  German,  Italian, 
Spanish,  Portuguese,  and  Turkish  bindings.  There 
are  325  entries  in  all,  described  on  74  pages.  The 
second  part  of  the  catalogue,  occupying  250  pages, 
is  devoted  to  a description  of  the  unique  collection  of 
rubbings  in  the  Art  library,  taken  from  bindings 
dating  from  the  12th  century.  The  most  important 
bindings  are  illustrated  by  a plan  of  ornamentation 
which  enables  the  reader  to  follow  the  description  of 
the  book  cover.  Illustrations  are  also  given  of  some 
of  the  binders’  stamps,  which  are  of  special  interest. 
A list  of  the  libraries  from  which  these  rubbings  have 
been  taken  is  added.  Some  of  the  most  interesting  of 
the  early  English  bindings  come  from  the  cathedral 
libraries  of  Durham  and  Hereford. 


Travels  in  India  a Hundred  Years  Ago, 

WITH  A VISIT  TO  THE  UNITED  STATES  : being 
Notes  and  Reminiscences  by  Thomas  Twining, 
preserved  by  his  son  Thomas  Twining,  and  edited 
by  the  Rev.  William  H.  G.  Twining.  London : 
J.  R.  Osgood,  Mcllvaine  aud  Co. 

Mr.  Thomas  Twining  was  a civil  servant  of  the 
Hon.  East  India  Company,  who  went  out  to  India, 
in  1792,  at  the  age  of  sixteen.  During  the  voyage 
out  he  studied  the  Persian  language  so  assiduously 
that  when  he  arrived  in  India  he  excited  some  sur- 
prise among  the  natives,  and  received  the  enconiums 
and  attentions  of  the  great  Oriental  scholar,  Sir 
William  Jones.  Mr.  Twining’s  health  necessitated 
his  leaving  India  in  1795,  but  during  the  three  years 
he  was  in  the  country  he  made  numerous  journeys, 
particulars  of  which  are  recorded  in  this  volume. 
The  second  portion  of  his  Indian  life  extended  from 
1798  to  1805,  and  was  mainly  devoted  to  high  official 
duties.  Mr.  Twining  came  in  contact  during  his  stay 
in  India  with  many  distinguished  men,  such  as  Lord 
Cornwallis,  Sir  William  Jones,  Sir  Ralph  Aber- 
cromby,  Lord  Wellesley,  and  others,  and  respecting 
these  great  men  there  are  many  interesting  notes. 
He  never  saw  Warren  Hastings,  but  he  was  known 
by  report  to  the  Governor-General,  who  had  a high 
esteem  for  him.  Between  Mr.  Twining’s  two  visits 
to  India,  he  made  a voyage  to  the  United  States,  and 
a portion  of  this  volume  is  devoted  to  a record  of 
some  of  the  incidents  of  his  visit  to  that  country  in 
1795* 

Mr.  Twining  closed  his  Indian  career  in  1805,  and 
settled  permanently  in  England.  He  died  at  an 
advanced  age,  on  December  25,  1861. 


Heat  Treated  Experimentally.  By  Linnseus 
Cumming,  M.A.  London : Longmans,  Green, 
and  Co.,  1894. 

Mr.  Cumming,  who  is  a science  master  at  Rugby, 
has  embodied  in  this  text-book  the  course  of  instruc- 


tion he  found  useful  in  his  school  teaching.  His 
object  has  been  to  give  “ an  elementary  treatment  to 
the  general  laws  of  heat  with  an  account  of  such  ex- 
periments as  may  be  performed  by  the  teacher  in  his 
lectures  or  by  students  in  the  laboratory,”  and  to 
treat  the  theory  of  heat  so  far  as  it  can  be  treated  for 
the  benefit  of  students  whose  mathematical  know- 
ledge does  not  extend  beyond  elementary  trigo- 
nometry. 

The  elementary  portion  is  very  full,  and  such 
slightly  more  advanced  parts  of  the  subject  as  the 
mechanical  equivalent  of  heat,  the  dynamical  theory 
of  gases,  and  the  conversion  of  heat  into  work,  are 
sufficiently  dealt  with  in  some  of  the  later  chapters. 

The  value  of  the  book  is  certainly  lessened  by  the 
absence  of  an  index. 


The  Home  Life  of  the  Ancient  Greeks.  Trans- 
lated from  the  German  of  Professor  H.  Bliiinner 
by  Alice  Zimmem.  Cassell  and  Company. 

Professor  Bliimner  has  produced  an  entirely  fresh 
investigation  of  the  manners  and  habits  among  the 
ancient  Greeks,  drawn  directly  from  the  large  body 
of  materials — literary,  artistic,  and  epigraphic— which 
are  at  the  service  of  the  student.  The  headings  of 
the  various  chapters  will  give  a good  idea  of  the 
contents  of  the  work,  which  is  fully  illustrated : — 
Costume,  Birth  and  Infancy,  Education,  Marriage 
and  Women,  Daily  Life  within  and  without  the 
Home,  Meals  and  Social  Entertainments,  Sickness 
and  Physicians,  Death  and  Burial,  Gymnastics, 
Music  and  Dancing,  Religious  Worship,  Public 
Festivals,  the  Theatre,  War  and  Seafaring,  Agri- 
culture, Trade  and  Handicraft,  and  Slavery.  The 
translator  has  taken  an  independent  position,  and  has 
not  made  an  absolutely  literal  translation  of  the 
original  text,  and,  in  a few  instances,  she  has  cor- 
rected some  slight  inaccuracies. 


Primary  Science.  By  Thomas  Twining.  Twicken- 
ham : H.  and  C.  Franklin.  1894. 

This  pamphlet  has  been  prepared  by  Mr.  Twining, 
whose  labours  in  the  cause  of  technical  education  are 
so  well  known,  and  have  extended  over  so  long  a 
period,  with  a view  of  setting  out  more  clearly  the 
subjects  which  are  included  in  the  “ Science  of 
Common  Things,”  now  included  as  one  of  the  sub- 
jects of  the  Elementary  Education  Code.  In  the 
code  this  subject  is  classified  for  the  first  three 
standards  as  including  object  lessons  upon  animals, 
plants,  and  inorganic  substances  ; for  the  fourth 
standard,  simple  mechanical  laws,  pressure  of  liquids 
and  gases ; for  the  fifth,  simple  chemical  laws ; for 
the  sixth,  outlines  of  physiology;  and  for  the  seventh, 
familiar  illustrations  of  applied  science.  These  head- 
ings are  further  developed  by  Mr.  Twining  in  bis 
pamphlet. 
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CANTOR  LECTURES. 

ARTIFICIAL  FOLIAGE  IN  ARCHITEC- 
TURE. 

By  Hugh  Stannus,  F.R.I.B.A. 

[the  rights  of  reproducing  these  lectures  is  reserved.] 

Lecture  I. — Delivered  February  26,  1894. 

Chapter  I.— INTRODUCTION. 

§ i — 

This  course  is  intended  as  an  introduction 
to  the  study  of  that  Artificial  kind  of  Foliage 
which  was  first  used  in  the  Greek  period,  and 
has  since,  with  various  modifications,  influ- 
enced all  subsequent  styles  of  Architectural 
Art. 

It  is  more  appropriate,  than  Natural  foliage, 
for  applicatien  to  Architecture ; for  reasons 
which  were  given  in  § 3 of  the  former  Course 
of  Cantor  Lectures,  which  the  writer  had  the 
honour  of  delivering  in  April  and  May,  1891.  * 

Artificial-foliage  does  not  suggest  any 
Idea,  as  Storiation  does ; nor  is  it  imitated 
from  any  particular  plant,  as  in  the  Decorative 
treatment  of  Natural  Foliage.  Its  existence 
and  use  have  arisen  from  the  delight,  in  varie- 
gated surface  and  edge,  and  in  flowing  lines, 
which  the  Ionians  derived  from  the  Assyrians. 

The  serrated  Leaf -edge,  which  is  a 
great  characteristic  of  this  foliage,  is  a result 
of  the  dislike  of  plain  or  simple  edges,  which 
is  the  itch  of  decorative  artists,  as  much  as  the 
“ horror  vacui  ” or  dislike  of  plain  spaces. 

§ 2. — The  term  Artificial. 

The  Words  “Acanthus  scroll”  have 
been  sometimes  vulgarly  applied  to  this 
kind  of  foliage  ; but  that  is  illogical, 
misleading,  and  narrow  ; because  (1)  the 
serration  of  leaf  - edge  was  not  adapted 


from  the  Akanthos  plants  but  was  developed 
by  “ Art  and  Man’s  device”  ; (2)  it  would  be 
absurd  to  name  an  entire  class  of  ornamental 
elements  : — flower,  stem,  leaf,  &c.,  after  one 
detail,  e.g.  the  particular  method  of  serration 
in  the  leaf-edge  ; (3)  the  affixing  of  the  name 
of  one  particular  plant,  to  all  foliated  orna- 
ment, would  have  a tendency  to  cramp  inven- 
tion and  prevent  the  introduction  of  further 
variety. 

There  were  some  plants  named  “Akanthos” 
by  the  Greeks  (in  consequence  of  the  ftrickly 
edge  of  the  leaf)  ; but  they  are  not  mentioned, 
as  decoration,  before  Theocritus  (fl.  277  B.c.) 
who  describes  the  leaves  as  being  used  on  the 
handles  of  a cup. 

The  Greeks  represented  certain  plants  in 
their  decoration  ; but  that  was— storiationally, 
i.e.  as  symbols  ; eg.  the  Ivy  and  Vine  on 
objects  dedicated  to  Dionysos,  or  the  Olive  for 
Athena.  When  they  had  no  symbolism  to 
express  : then  they  used  Artificial  foliage  ; as 


may  be  seen  in  the  Choragic  Monument  of 
Lysikrates  (335  B.C.),  one  of  the  roof-orna- 
ments of  which  is  shewn  in  fig.  1.  In  this 
example  there  is  no  evidence  of  imitation  of 
the  Akanthos. 

From  that  time,  onwards,  there  has  always 
been  some  kind  of  foliated  enrichment  in 
architecture,  which  has  been  leaf-like  or 
j)lant-like  in  general  character.  It  has,  how- 
ever, been  imitated  from  no  plant  in  particular, 
but  deduced  and  assimilated  from  observation 
of  the  ordinary  growth  of  all  such  plants  in 
general  as  the  artists  of  each  age  possessed 
and  could  produce  in  harmony  wi}h  their 
buildings. 

Hence  the  Artificial-leaf  has  changed  in 
character  from  age  to  age  ; and  the  great  men 
of  each  successive  Style  have  re-vivified  it  by 
infusing  such  fresh  Nature  as  they  were  able 
to  assimilate. 

§ 3.— Generalization  from  Nature. 

Artificial-foliage  is  a generalised  result 
of  the  combination  of  all  plants.  The  Botanist 
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may  object  to  this  generalisation,  and  may 
wish  to  confine  the  artist  within  the  narrow 
grooves  of  his  own  Science  of  observed  and 
recorded  phenomena.  He  might  say  : — “ The 
leaf  of  a monocotyledonous  plant  attached  to 
the  flower  of  a dicotyledon  strikes  the  spectator 
who  has  no  knowledge  of  botanical  science  as 
unnatural  ” — but  this  dragging-in  of  Science 
would  stifle  Art.  The  Imagination  is  one  of 
the  chief  factors  in  design ; and  Botanical 
correctness  is  not  of  the  highest  importance 
in  mere  Ornament. 

It  might  further  be  said  : — “ If  a man  may 
mix  - up  different  plants,  selecting  what  he 
thinks  best  from  each  in  order  to  compound 
his  generalised  foliage,  may  he  not  do  the 
same  thing  with  animals,  using  the  head  of 
one  with  the  neck  of  another,  and  the  body, 
wings,  legs,  and  tail,  of  others  ? ”.  To  which 
it  may  be  replied  that  man  has  done  this  in 
nearly  all  ages.  In  Egypt  and  Assyria : 
animals  were  often  compounded  for  symbolic 
reasons ; Greece  had  monsters,  e.g.  the  Chi- 
maira,  Minotaur,  &c.  ; the  Roman  artists 
copied  the  symbolic  forms  of  their  Egyptian 
and  Greek  predecessors  ; but  degraded  them 
from  symbolism  to  serve  as  material  for  mere 
aesthetic  decoration  ; even  in  the  two  great 
Christian  styles  — the  Byzantine,  and  the 
Mediaeval — wings  were  added,  to  make  Angels 
and  Devils  ; in  the  Romance  period  there  were 
Dragons,  &c.  ; and  in  the  Renascence  times 
the  ornamentists  hashed-up  again  the  former 
Paganism  ; and  ran  riot  in  every  conceivible 
mixture,  both  of  animal  and  vegetable  forms. 

Man  has  been  described  as  a Mixing 
Animal;  and,  since  “Art  is  Nature  passed 
through  the  Alembic  of  Man”,  the  right,  to 
mix  and  re-create  new  types,  must  be  con- 
ceded; always  Jr ovided  that : — (1)  the  mixing 
is  frankly  confessed,  i e.  that  it  does  not  seek 
to  deceive  by  too  close  an  imitation  of  the 
parts,  and  (2)  the  different  elements  be  not  so 
heterogeneous , or  so  illogically  joined , as  to 
provoke  the  critical  faculty. 

§ 4.— A Grammar  of  Artificial  Foliage. 

Although  the  Ornamentist  declines  to  be 
strictly  bound  by  the  Botanist,  and  prefers  to 
be  a law  unto  himself  : still  the  student  should 
commence  by  being  consistent;  and  should 
have  some  kind  of  a Grammar. 

This  is  a Grammar  of  Artificial-foliage.  In 
designing  Ornament,  which  grows  in  exten- 
sion, like  the  Vegetable  kingdom— it  is  im- 
possible to  avoid  similarity  to  the  plant-forms 


in  Nature.  The  points  of  contact  and  the 
analogies  are  so  numerous,  that  the  modern 
artist,  though  he  strive  to  be  original,  is  yet 
only  (unknowingly)  combining  his  memories  of 
Nature. 

Decoration,  in  all  times,  has  been  the 
evidence  and  the  result  of  the  pleasure  that 
man  takes  in  his  work ; and  also,  in  later 
times,  of  the  pleasure  he  takes  in  the  works  of 
the  Great  Designer.  All  artificial  foliated 
ornament,  as  it  is  now  used,  has  come,  by 
long  process  of  filtration,  from  Nature;  and, 
in  using  Artificial-foliage,  the  student  should 
refer  back  to  Nature,  and  continually  keep 
in  touch  with  her  inexhaustible  wealth  of 
ideas.  So  will  he  re-endow  the  artificial  work 
with  a fresh  lease  of  Natural  life  and  vigour, 
from  age  to  age. 

The  Grammar  will  be  deduced  from 
observation  of  Nature.  Every  man  who  thinks 
about  it,  makes  his  own  version  of  Artificial- 
foliage  ; and  the  writer  gives  his  version  in 
what  follows  ; but  there  is  no  particular  virtue 
in  it,  except  as  the  experience  of  one  student 
which  he  offers  to  others.  It  may  be  useful  to 
others  as  a Grammar,  i.e.  as  shewing  such 
little  of  the  infinite  Beauty  of  Nature  as  the 
writer  has  been  able  to  assimilate  and  reduce 
to  rule,  i.e.  his  own  deduced  or  invented 
Rule ; but  he  would  leave  to  others,  and 
indeed  require  of  each  that  he  or  she  should 
dig  for  himself  in  the  field  of  Nature,  and 
make  his  own  Rules.  All  that  the  writer 
pleads  for  in  this  is — that  there  should  be  a 
Grammar  of  some  kind. 

§ 5.— The  Parts  of  Foliage. 

The  different  portions  of  Natural- 
foliage,  which  are  utilised  by  the  Artist  in  de- 
signing his  Artificial-foliage,  will  be  treated- 
of  in  the  following  order  : — 

(1)  The  Stem,  primary,  or  Trunk, 

(2)  ,,  ,,  , secondary,  or  Branch, 

(3)  The  Leaf,  and  its  edge, 

(4)  The  Clothing  of  the  Stem,  or  Sheath- 

leaf, 

(5)  The  Stem-calyx, 

(6)  The  Flower, 

(7)  The  Elongated-flower-growth, 

(8)  The  Leaf-cup, 

(9)  The  Endings,  and 

(10)  The  Vermiculate-tendril. 

In  each  Chapter : an  attempt  will  be  made 
to  deduce  Principles  from  Natural-foliage ; 
and  they  will  be  afterwards  applied  to  the 
design  of  that  which  is  Artificial. 
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Chapter  II.— THE  STEM. 

§ 6. — Principles  from  Nature. 

Growth  from  One  Root  is  the  usual  law 
of  Plants.  There  are  Exceptions,  in  the  case 
of  “Creeping  Roots”  or  “Runners”;  but 
the  Ornamentist  selects  the  familiar  examples 
of  ordinary  growth  rather  than  the  exceptions 
(see  § 20  of  “ Natural  Foliage  ”).  A number 
of  Plants  may  be  placed-together  in  one  Bed, 
for  the  purpose  of  producing  a Mass  of  colour  ; 
as  a number  of  Colonists  may  be  “ planted  ” 
in  one  locality,  for  mutual  defence ; but  each 
Plant  is  complete  in  itself,  with  a single  Root 
or  Start. 

Growth  in  One  Direction  is  another 
law.  Every  plant  commences  to  add  the  new 
growth  longitudinally,  at  the  end  of  the  stem 
which  was  formed  in  the  preceding  year  ; and 
the  growth  of  the  Foliage,  when  it  parts  from 
the  parent  stems,  follows  the  same  law — 
always  onward  from  the  Root,  never  back- 
ward. 

Upward  Growth,  away  from  the  surface 
of  the  Earth,  to  seek  Air  and  Sunshine  at  the 
least  expenditure  of  material,  is  another  law. 
There  are  Exceptions  to  this  in  those  Trees 
whose  Branches  are  called  “weeping”  ; but, 
in  these  instances,  the  direction  of  the  Stem  is 
upwards  ; and  so  also  is  that  of  the  Branches 
at  their  commencement.  Certain  Flowers,  e.g. 
the  Harebell,  are  pendulous  ; and  most  fruit 
hangs  downwards ; these  are,  however,  in- 
stances, not  of  the  Growth  of  the  plant  but, 
of  the  effect  of  Gravitation  on  a small  portion 
of  it. 

Decrease  in  Girth,  is  another  law  in 
Exogeneous  plants.  The  Stem  adds,  in  each 
year,  a new  ring  of  wood  outside  the  existing 
ones  ; and,  as  the  stem  grows  in  length  each 
year,  it  follows  that  the  Tree  will  be  conical ; 
as  is  well  shewn  in  the  Diagram  by  Mr.  H. 
Coltas,  in  Chap.  IV.  of  “ What  may  be  learned 
from  a Tree  ”,  New  York,  i860,  whence  fig.  2 
is  borrowed.  The  numerals  ’53  on  the  stem, 
shew  where  the  cone  ended  ( i.e . where  the  tree 
ended)  in  the  year  1853,  as  is  shewn  by  the 
thin  lines  converging.  The  numerals  ’54  on 
the  stem  shew  the  year’s  growth  in  length, 
from  ’53  ; and  the  converging  lines  which 
meet  at  that  point,  if  followed  downwards,  will 
shew  the  increase  of  girth.  The  remaining 
dates  on  the  stem,  ’55  to  1858,  shew  the  suc- 
ceeding conical  layers ; and  the  same  holds 
good  with  reference  to  the  branches. 

Restraint  of  Curvature  is  a pervading 
law  of  all  the  most  beautiful  curves  in  Nature. 
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If  the  student  will  apply  a Straight-edge  as  a 
Chord  to  the  subtle  lines  of  the  human  body : 
he  will  observe  how  small  is  the  Versed-sine, 
i.e . how  reticent  the  curvature.  He  will  also 
observe  how,  in  noble  Trees,  the  Trunk,  after 
throwing-out  a branch  towards  the  E.,  will 
grow  in  a very  slight  curve  towards  the  W. 
before  it  resumes  the  vertical,  for  the  purpose 
of  preserving  the  equilibrium  of  the  Tree 
(fig.  6E) ; in  the  same  manner  as  the  Labourer 


with  the  heavy  bucket  in  his  right  hand  leans- 
over  with  his  body  towards  the  left.  The 
Stems  of  Shrubs,  on  which  the  leaves  grow  in 
the  alternate  arrangement,  are  also  bent  very 
slightly  aside  (fig.  6B),  for  a similar  reason. 
From  these  two  examples  it  will  be  seen  that 
the  Growth-curvature  of  the  Trunk  or  Stem 
exists,  on  occasion , only  when  there  is  a 
Reason  ; and,  in  amount,  only  so  much  as  is 
necessary  for  the  Stability  of  the  Tree.  See 
§ 15* 
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Radiation  in  Curvature  is  a result 
either  of  Gravitation  and  Wind-stress  acting 
on  the  thinner  ends  of  Stems,  as  is  shewn  in 
the  Palm  Tree,  whose  leaves  are  an  illustration 
of  this  kind  of  Radiation,  which  is  therefrom 
termed  Palmate  Radiation  (see  fig.  33) ; or  of 
Individualism,  as  is  shown  in  a group  of 
Rushes  which  spread-out  at  the  top,  as  if  each 
stem  were  diverging  from  its  neighbours  to 
seek  its  own  share  of  air  and  sunshine.  See 
§ 16. 

The  Stem-surface  suggests  various  treat- 
ments to  the  student ; being  smooth,  corru- 
gated, jointed,  scaled,  twisted,  &c.  See  § 17. 

§ 7. — Growth-lines. 

Growth-lines  are  the  imaginary  lines 
which  pass  along  the  centre  of  every  stem, 
branch,  leaf,  and  flower;  and,  by  their  direc- 
tion, and  dimension,  shew  the  curvature,  and 
size,  of  the  Plant  or  the  Ornament.  They 


Fig.  3. 


have  an  important  influence  in  the  Decorative- 
application  of  Foliage,  especially  of  Artificial 
Foliage.  The  Artist  commences  the  drawing 
of  any  piece  of  the  latter,  by  setting-out  the 
Growth-lines  in  the  intended  position,  direc- 


tion, and  size  ; and  then  proceeds  to  clothe 
and  enrich  them.  They  are  thus  disguised, 
but  not  obliterated;  and  they  should  always 
be  traceable  in  Ornament. 

Natural-foliage  grows  in  curves,  which  are 
so  subtle  in  amount  of  curvature,  and  so  com- 
plicate in  arrangement,  that  it  is  impossible  to 
classify  their  infinite  variety  of  beauty. 

Artificial-foliage  is  drawn  in  curves  which, 
on  the  contrary,  are  chiefly  geometrical ; and 
can  be  classified  as  follows  : — • 

The  larger  Stems  are  : — 

(a.)  Straight  (fig.  3a),  see  § 8, 

(A)  Palmate  (fig.  33),  see  § 9, 

(<?.)  Undulate  (fig.  30),  see  § 10,  and 
(d.)  Spiral  (fig.  33),  see  § 11. 

The  smaller  Stems,  and  Branches,  are  : — 

( e .)  Folded  (fig.  33),  see  § 12,  and 
(/.)  Looped  (fig.  3p),  see  § 13. 

The  Tendrils  are  : — 

(g.)  Vermiculate  (fig.  30),  see  § 14. 

(The  Diagrams  A to  G of  fig.  3,  as  repre- 
senting geometrical  linesy  should  more  cor- 
rectly have  been  uniform  in  width,  and  that 
should  have  been  as  narrow  as  possible  ; but 
by  being  broad  at  one  end,  as  if  torn  from 
a Tree-trunk,  and  being  tapered  to  thinness 
at  the  other  end,  as  if  of  conical  growth 
(see  § 6),  the  student  will  be  impressed 
with  the  analogy  to  Natural-foliage.  This 
tapering  of  the  Growth-line  will  be  adhered-to 
in  the  figs,  which  illustrate  this  Chapter.) 

§ 8.— The  Straight  Growth -line. 

The  Straight  Growth -line  is  used  : — 

(1)  in  a Panel  or  Free-ornament,  when  it  is 

symmetrically  treated  with  a centre 

stem  (fig.  10C) ; 

(2)  in  a Border,  when  it  is  Vertebrate  (fig. 

52); 

(3)  in  a Frieze  or  Moulding,  when  it  is 

treated  with  Transverse  ornament  (figs. 

5>  and  53) ; and 

(4)  often  in  Diapers.  See  also  Meyer, 

“ Handbook  of  Ornament,”  plates  93, 

101,  131,  1 77. 

§ 9. — The  Palmate  Growth-line. 

The  Palmate  Growth -lines  are  used 

(1)  in  a Panel,  sparingly ; 

(2)  in  a Free-ornament,  Border,  or  Frieze, 

often  (fig.  5) ; and 

(3)  in  Diapers  occasionally.  See  also 

Meyer,  plates  103  to  107. 
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§ 10. — The  Undulate  Growth-line. 

The  Undulate  Growth -line  is  most 
used : — 

(1)  in  a Border  (figs.  7E,  8A,  gA,  37  to  30, 

50,  50; 

(2)  in  Diapers  ; 

(3)  it  is  inappropriate  in  a Panel  (fig.  47) ; 

and  also  in  a Frieze  (fig.  49).  See 
also  Meyer,  plates  94  to  96. 

§ 11. — The  Spiral  Growth-line. 

The  Spiral  Growth -line  is  used  in  every 
application  of  ornament  except  Mouldings.  It 
is  appropriate  for  the  curvature  of  a Stem 
which  is  diminished  in  thickness.  The  gradual 
decrease  in  thickness  will  give  a gradual  in- 
crease in  flexibility ; and,  assuming  that  the 
bending  influence  is  equal  and  applied  in  one 
direction,  the  thinner  end  would  be  bent  in  a 
curve  of  smaller  radius  than  the  thicker  end. 
Hence  with  a continued  application  of  the 
bending  influence  the  result  will  be  a plane 
Spiral.  The  beautiful  curve  made  by  the 
Proboscis  of  the  Butterfly  or  Moth,  is  an 
example  of  this. 

Plane  Spirals  are  divided  into  two  classes : — 

(1)  the  Arithmetical  (or  Equal  - distance) 

Volute  or  Spiral,  the  distance  between 
the  successive  rolls  of  which  is  co?i- 
stanty  and  the  increase  of  which  results 
from  adding ; and 

(2)  the  Geometrical  (or  Equi-angular  Volute) 

the  distance  of  which  increases  in 
an  increasing  ratio}  and  the  increase 
of  which  results  from  multiplying. 

An  Arithmetical  Spiral  (invented  by 
Archimedes  of  Syracuse,  fl.  250  b.c.)  is  shewn 
in  fig.  4 a-  In  this  spiral : the  first  revolution, 
commencing  from  the  centre,  is  fairly  pleasing ; 
but  the  succeeding  ones  have  a dull  effect.  It 
is  not  in  accordance  with  Nature ; and  is  not 
suitable  for  the  Artificial  growth  which  is 
deduced  from  Nature. 

A Geometrical  Spiral  is  shewn  in 
fig.  4B.  All  portions  of  this  curve  appear 
to  be  full  of  Life.  It  is  found  frequently 
in  Nature,  e.g.  the  shells  of  the  Volutidae 
family  of  Mollusks.  The  diagram  was 
described  by  the  Instrument  invented  by 
Mr.  F.  C.  Penrose,  P.R.I.B.A.,  the  well- 
known  Architect,  Greek-scholar,  and  Mathe- 
matician ; and  the  beauty  of  the  curve  will 
be  seen  by  all. 

An  Ellipsoidal  - spiral,  as  shewn  in 
fig-  4C>  has  also  been  used  in  Decoration. 
It  was  mostly  used  by  a M.  Salembier  ; as  the 
Growth-line  of  Ornament,  and  for  Volutes  in 
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Consoles,  &c.  It  can  be  described  by  the 
Curve-machine  of  Mr.  R.  Inwards,  P.R.M.S., 
F.R.A.S.,  &c.  There  is  an  analogy  in  mass- 


as  also  between  fig.  4C  and  the  adjacent 
Ellipse  ; hence  the  terms  : — Cycloidal-spiral, 
and  Ellipsoidal-spiral. 

§ 12. — The  Folded  Growth -line. 

The  Folded  Growth -line  may  be  used 
similarly  to  the  Spiral  Growth -line.  It  enables 
a little  more  Play-of-line  to  be  introduced  ; 
and  it  facilitates  good  Curves  in  difficult 
Panel-shapes.  The  idea  was  probably  derived 
from  the  E volute- spiral  Band  (see  Meyer, 
plate  97),  or  from  Vermiculate-tendrils.  The 
Sketch  in  fig.  5 (p.  886)  shews  Folds  of  the  stem 
at  the  smaller  groups.  This,  and  the  following 
Treatments,  can  only  be  applied  to  small 
stems,  analogous  to  the  small  stems  in 
Nature  : they  are  not  found  in  the  larger 
stems  and  trunks  ; and  are  not  suitable  to 
the  main-stems  of  important  ornament. 

§ 13. — The  Looped  Growth -line. 

The  Looped  Growth-line  is  of  similar 
use,  derivation,  and  application,  to  the  last. 
The  Sketch  in  fig.  5 shews  Loops  of  the  stem 
in  the  centre  group. 
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§ 14. — The  Vermiculate  Growth -line. 

The  Vermiculate  Growth-line  is  used 
only  in  Panels,  Friezes,  and  Diapers,  where 
the  Interstices  between  the  more  important 
portions  need  some  filling-up  or  Texture 
imparted  to  them,  to  avoid  the  bare  spaces 
which  might  otherwise  become  conspicuous 
and  destroy  the  breadth-of-effect  (see  fig.  49). 

§ 15.— Restraint  of  Curvature. 

Restraint  of  Curvature  should  be  felt 
in  all  Artificial-foliage  ; but  more  especially 
in  that  which  is  applied  to  functional  features, 
e.g.  Supports,  Framing,  and  Construction 
generally.  If  the  student  be  in  doubt : then 
it  is  better,  as  in  the  case  of  Richness  and 
Complexity,  to  lean  towards  the  side  of  Plain- 
ness, Simplicity,  and  Restraint.  The  Direction- 
of-curvature  in  a large  Stem  may  be  changed 
each  time  it  throws-out  Leaves  or  Branches, 
i.e.  at  each  Node,  as  is  shewn  in  fig.  8A. 
There  might  be  two  directions- of-curvature 
between  the  Nodes,  as  will  be  shewn  later; 
but  three  changes  of  direction  would  give  a 
weak  hesitating  character.  This  does  not 
apply  to  Tendrils,  which  will  generally  be 
vermiculate. 

1 

§ 16.— Radiation  in  Curvature. 

Radiation  in  Curvature  is  one  of  the 
most  beautiful  effects  in  Ornament.  Palmate- 
radiation  appears  to  have  been  felt  as  far  back 
as  the  Egyptian  times ; and  it  has  been  used 
in  every  succeeding  epoch,  fig.  29  (see  also 
Meyer,  plates  101  to  107).  It  is  also  seen  in 
the  Venation  of  the  Korinthian  leaf,  as  shewn 
in  figs.  13,  25  to  27,  31,  54  to  60,  &c.  Another 
kind,  termed  Branching-radiation,  is  shewn  in 
fig.  41  A,  in  which  the  lines  d,  e,  and  f,  as  J 
well  as  the  Main-stem  b,  and  the  Spiral- 
branch,  all  radiate  from  the  Node  a. 

§ 1 7. — The  Stem-surface. 

The  Stem-surface  may  be  either  plain  in 
the  smaller  ones,  or  enriched  in  the  larger 
ones.  The  Ancients  often  treated  shafts : 


5* 

with  Channellings,  as  in  Meyer,  plates  122, 
136,  &c.  ; with  Leaves,  ibid,  plate  12 1,  figs. 
4 and  6 ; or  with  Diapers  of  leaves,  ibid,  plates 
136,  137,  &c.  They  appear  to  have  derived 
suggestions  from  the  Corrugation  of  the  bark, 
in  the  Channellings  of  the  ornament  on  the 
Ionic  Pilaster- capital  of  fig.  29  seq.  ; with  a 
further  improvement  in  the  Twisting  of  the 
stem  on  the  Stele-crest  in  same  fig. 

The  Twisting  of  the  Stem,  and  the 
spiral  arrangement  in  phyllotaxis,  are  very 
characteristic  of  some  strong  plants  in  Nature; 
and  twisting  the  stem  is  useful  in  Artificial- 
foliage.  The  lines  of  the  twist  may  grow 
upward  in  either  direction ; and  they  will 
either  : improve  the  curvature  by  giving  it  a 
strong,  living,  character  as  in  the  last  ex- 
ample, and  in  fig.  45  in  which  the  lines  of  the 
twist  appear  to  radiate  from  the  centre  of  the 
spiral ; or  give  the  curve  a dull  effect  by 
growing  in  the  other  direction,  as  in  fig.  40- 

Chapter  III.— THE  BRANCH. 

§ 18. — Principles  from  Nature. 

The  Node  is  that  place  on  the  stem  from 
which  the  leaves  or  branches  issue.  It  is 
treated  as  follows 

( a ) With  no  perceptible  exterior  altera- 

tion in  the  stem  ; 

( b ) With  strongly -marked  articulation,  as 

in  the  Bamboo  ; and 

(c)  With  a Whorl-of-leaves  to  emphasize 

the  articulation.  See  § 19. 

The  Nodal-distance  is  the  length  of  the 
Internode  or  space,  measured  along  the  stem, 
from  one  node  to  the  next.  Plants  differ  very 
much  in  this  ; but  it  may  be  stated  generally, 
of  those  plants  which  are  most  suggestive, 
that,  after  the  plant  has  arrived  at  maturity, 
these  distances  decrease  gradually  each  year ; 
so  that — in  proportion  to  the  Distance-from- 
the-Root  and  the  Decrease-in-Girth  — the 
Nodal-distance  diminishes.  See  §20. 

The  Number  of  Leaves  at  each  Node, 
or  of  Branches,  in  Nature,  follows  various  geo- 
metrical arrangements  which  have  been  clearly 
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shewn  by  Dr.  Dresser  in  chap.  vi.  of  his  in- 
teresting- and  suggestive  book — “The  Art  of 
Decorative  Design  ”,  1862.  In  the  decorative 
treatment  of  Natural-foliage  : the  arrangement 
proper  to  each  Plant  must  be  strictly  followed  ; 
but  in  Artificial-foliage  the  number  of  practic- 
able arrangements  is  reduced  to  three  : — 

( a ) The  Opposite  arrangement  (fig.  6A), 

see  § 21  ; 

(b)  The  Alternate  arrangement  (fig.  6B), 

see  § 22  ; and 

( c ) The  Verticillate  arrangement  (fig.  6C), 

see  § 23. 

The  Axillary  Angle,  or  Angle  which  the 
branch  at  its  commencement  makes  with  the 
stem,  is  classified  as  follows  : — 

( a ) Brachiate  [arm- like),  when  the 

branch  diverges  at  or  nearly  a 

Right-angle  (fig.  6d)  ; 

(b)  Acute,  when  the  divergence  is  much 

less  (fig.  6E) ; and 

(c)  Tangential,  when  the  divergence  is 

less  than  io°  (fig.  6F),  see  § 24. 


The  first  two  of  these  belong  generally  to 
Exogeneous  plants  ; and  the  third  to  Endo- 
geneous  plants. 

Diminution  in  size,  from  the  Bole  to  the 
Twig,  is  a general  law  of  Nature.  It  is  shewn 
in  four  manners  : — 


(a)  The  Stem  diminishes  as  it  throws-out 

each  Branch,  not  only  by  reason  of 
the  Conical  growth  mentioned  in 
§ 6,  but  also  as  if  its  initial  energy 
were  lessened  by  parting  with  some 
of  its  substance  ; 

(b)  Each  Branch  is  less  than  the  parent 

stem  ; 

(c)  Each  successive  Branch  is  less  than 

its  elder  or  preceeding  sister 
Branch  ; and  so  on,  to  the  little 
baby  shoot  of  last  year ; and 

(d)  The  Leaves,  &c.,  are  less  on  the 

smaller  (younger)  branches  than  on 
the  larger  (older)  ones. 

§ 19. — The  Node. 

The  Node  is  often  adapted  in  Artificial- 
foliage  : — 

(a)  Without  emphasis,  in  figs.  1,  48A. 

43  B ; 

(b)  Articulated,  in  fig.  29  ; and 

(c)  Emphasized  by  a Whorl-of-leaves  or 

Stem-calyx,  in  figs.  48B,  43A.  and 
47- 

All  of  these  treatments  are  seen  in  fig.  49 
(the  “ Trajan  Frieze  ”),  in  which  the  Vermt- 
culate-tendril  shews  the  first,  the  Branches 
(mostly)  the  second,  and  the  Stem  shews  the 
third  method. 

§ 20.— The  Nodal  Distance. 

The  Nodal-distance  in  Artificial-foliage 
may  be  modified  in  four  varieties  : — 

{a)  All  similar,  and  equal,  with  no  dimi- 
nution of  the  Stem  (fig.  7^) ; 

{b)  All  similar,  but  diminishing  propor- 
tionately to  the  diminution  of  the 
Stem  (fig.  ;b)  ; 

(c)  Alternate  arrangement  of  long  and 
short  distances,  and  equal  repeats, 
with  no  diminution  of  the  Stem  (fig. 
7C) ; and 

(, d ) Alternate  arrangement,  as  in  fig.  7c* 
but  diminishing,  as  in  fig.  7b-  (fig* 

7d)- 

When  the  foliage  is  low-class,  and  it  is 
applied  in  a Band  : then  the  Stem  and  its 
Nodal-distances  may  be  continuous,  as  in  figs. 
7A>  and  7C- 

When  the  foliage  is  higher-class,  and  it  is 
applied  in  a Panel  or  Frieze  : then  the  Stem 
and  its  Nodal-distances  should  be  diminished, 
as  in  figs.  7b-  and  70 . 

The  Undulate-stem,  which  is  not  diminished 
but  is  continuous,  may  be  likened  to  the 
Ecliptic -line  on  the  development  of  a Globe. 
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Then  the  two  lines  enclosing  the  Border  (fig. 
7E)  might  be  likened  to  the  Tropics:  the 
points  marked  d d on  the  Stem,  at  which  it 
approaches  nearest  to  the  Tropic-lines,  may 
be  termed  Tropic-points ; and  the  points 
marked  a a on  the  Stem,  at  which  the 
direction- of-curvature  changes  as  the  Ecliptic 
crosses  the  Equator,  may  be  termed  Equa- 
torial-points. 


The  Position  of  the  Node,  in  relation 
to  the  Equatorial-points  a a,  may  vary.  To 
illustrate  this  : the  distance  from  one  Equa- 
torial-point to  the  next  (a  to  a)  is  divided  into 
six  equal  parts,  as  marked  by  the  letters  a to  f 
(repeated)  in  fig.  7j:  ; and  the  Spiral-branches 
in  that  fig.  and  in  fig.  9 a are  numbered  suc- 
cessively 1 to  7.  Branch  No.  1 starts  from  f 
(it  could  not  start  from  the  point  a above  it, 
as  that  point  belongs  to  the  Stem-curve  above) 
hence  this  branch  is  the  highest  in  position  on 
the  Stem,  and  also  the  shortest  in  length.  No. 
2 starts  from  a position  lower  down  at  e,  and 
is  longer.  It  is  not  well  to  have  a Branch 
starting  from  its  Tropic-point  d,  so  No.  3 
starts  from  c.  No.  4 starts  from  b.  No.  5 
starts  from  its  proper  Equatorial-point  a.  No. 


6 starts  still  lower  from  the  point  f in  the 
Stem-curve  below ; and  is  still  longer.  No. 

7 starts  from  the  point  e of  the  lower  curve, 
which  is  the  lowest  position  for  the  Node  that 
is  consistent  with  clearness  ; and  it  is  the 
longest  branch.  The  last  two  are  much  richer 
in  effect ; but  sometimes  with  a loss  of  Clear- 
ness. In  the  “Trajan  Frieze”  (fig.  49),  and 
the  “ Medici  Pilaster”  (fig.  47):  the  Branches 
start  still  lower,  from  the  point  d below. 

The  student  will  not  copy  the  two  figs.  7^, 
and  9A,  in  one  Band,  making  each  of  the  seven 
Branches  to  start  in  a different  position.  He 
must  determine  which  of  these  seven  positions 
will  best  suit  his  scheme  ; and  then  arrange#// 
his  Branches  in  that  one  position. 


§ 21. — The  Opposite- Arrangement. 

The  Opposite-Arrangement  of  Branches 
is  most  suitable  when  Rigidity  is  required,  as 
in  the  Panel  on  a Pilaster-shaft  (see  Meyer, 
plate  13 1 except  figs.  4 and  5).  It  may  be 


Fig.  8. 


used  with  either  straight  or  curved  Stem,  as 
shewn  in  figs.  7 a to  &A  to  q,  10C,  &c.  ; but 
is  generally  associated  with  Symmetry  and  the 
severer  treatments.  It  is  fuller  and  richer  than 
the  Alternate-arrangement. 

§ 22. — The  Alternate-Arrangement. 

The  Alternate-Arrangement  is  most 
suitable  when  some  Liberty  is  allowed,  as  in 
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Panels  and  other  non-functional  features.  It 
is  used  with  curved  Stems,  as  shewn  in  9a, 
and  9c  ; and  is  generally  associated  with 
Balance  and  the  freer  treatments.  It  does 
not  accord  with  Growth-lines  which  are  sym- 


metrical, as  shewn  in  fig.  95.  It  is  peculiarly 
suitable  to  the  Undulate-stem,  as  the  Undula- 
tion (see  § 6)  is  suggested  by  the  change  in 
Direction -of-growth  necessary  to  preserve  the 
equilibrium  of  the  Natural  plant. 

§ 23. — The  Verticillate -Arrangement. 

The  Verticillate -Arrangement  is  most 
suitable  for  features  in  independent  or  com- 
plete relief,  eg  Finials,  Candelabra,  &c.  (see 
Meyer,  plates  hi,  121,  135,  136).  It  is  also 
seen  in  the  Korinthian  capital.  It  is  not  easy 
to  adapt  the  “ all-round  ” arrangement  to  a 
plane  ; and  hence  this  is  not  clear  in  flat 
presentment. 

§ 24. — Tangential-Branching. 

The  Branching,  in  Artificial-foliage,  has 
nearly  always  followed  the  Tangential -arrange- 
ment. In  this : the  Leaves  and  Branches 
part  from  the  Stem  with  very  slight  divergence, 
like  the  “ Points  ” of  a Rail  way -junction. 
The  eye  is  then  able  to  run  along  both  curves 
without  the  sudden  change  or  stop  which  is 
so  irritating.  When  the  Growth-line  of  the 
Branch  follows  that  of  the  Stem  for  ? short 


distance  before  it  changes  its  direction,  as  in 
Branch  No.  7 on  fig.  9/^,  a sense  of  unity  is 
given  to  it  which  suggests  that  both  are  parts 
of  the  same  whole. 

There  have  been  exceptions  to  this  law  of 
Tangential-branching ; but  the  student  may 
label  them,  and  pass  them  over.  Of  the  two 
kinds  of  branching  : — Angular  and  Tangential 
— the  Angular  is  appropriate  in  Natural - 


Fig.  10. 


foliage,  as  shewn  in  fig.  10A  ; and  the 
Tangential  is  appropriate  in  Artificial-foliage, 
as  shewn  in  fig.  10C.  Any  attempt  to  mix 
Spiral-curves  with  Angular -branching,  as 
shewn  in  fig.  10B,  can  only  result  in  an  in- 
congruous abortion ; and  though,  like  the 
remark  of  a precocious  child,  it  may  be  con- 
sidered “quaint”,  yet  the  repetition  of  the 
trick  soon  produces  disgust. 


§ 25.— Exhaustion. 

The  Diminution,  in  the  lengths,  may  be 
illustrated  in  the  fig.  11A,  in  which  all  the 
lines  are  divided  into  equal  units  of  length. 
The  Nodes  1',  2',  3',  &c.,  are  placed  at  the 
points  b of  fig.  7e  ; and  the  Nodal-distances, 
&c.,  may  be  seen  to  diminish  if  the  number  of 
units  in  each  be  counted,  as  is  shewn  in  the 
following : — 


Table  of  Lengths  in  Units.1 


Nodal- dis- 
tance, 
i'  to  2',  &c. 

Spiral - 
branch. 

\ Outer  Sheath  Inner 
a,  b,  c,  &c.  Sheath. 

Branch  1 

....  8 .... 

16  .... 

a . . 8 . . 5 

» 2 

...  7 .... 

14  .... 

b ..  7 ..  4 

>>  3 

....  6 .... 

12  .... 

c • • 6 . . 3 

» 4 

....  5 •••• 

10  .... 

d ..  5 ..  2 

Similarly : the  length  of  the  ornament, 
measured  along  the  Equatorial-line,  will  be 
diminished.  Thus  the  length  of  the  Stem 
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which  encloses  Branch  No.  i is  6 units — for 
No.  2 is  5^  units — for  No.  3 is  4 \ units — and 
for  No.  4 is  4 units — as  shewn  along  the 
straight-line  fig.  11C. 

It  is  a good  method  for  the  student  to  draw 
the  foliage  when  straightened  - out  along 
straight  Growth-lines,  as  shewn  in  fig.  11  B 
(this  diagram  had  to  be  bent  at  the  bottom,  for 
the  purpose  of  economising  space  ; and  it 
stops  short  at  4'  the  Node  of  Branch  No.  4, 
for  same  reason).  This  method,  which  is 
analogous  to  turning  Poetry  into  Prose,  will 
shew  if  the  foliage  be  consistent  throughout. 


It  must  not  be  supposed  that  the  student 
can  design  foliage  by  this  Arithmetical 
method.  It  will  not  supply  the  place  of  In- 
vention ; and  is  only  given  as  a possible  means 
of  Testing,  by  measurement,  that  which  the 
ornamentist  does  “ by  his  eye  ”.  There  is  no 
particular  virtue  in  the  numbers  that  are  used ; 


but  they  will  serve  to  remind  him  that  there 
should  be  some  Method  and  Scale  of  diminu- 
tion. 


It  will  be  seen  from  the  above  Table,  and 
§11,  and  clause  c of  § 18,  that  the  younger 
Branches,  being  smaller  in  girth,  will  bend  in 
curves  of  smaller  radius  than  the  older  ones. 
This  diminution  in  Radius- of-curvature  is 
shewn  in  fig.  1 1 ; and  also  in  9Q,  and  12  B. 

In  fig.  1 2 a the  spirals  are  all  of  about  equal 
size,  which  is  contrary  to  what  is  stated  above, 
and  not  so  pleasing  in  effect  as  is  fig.  12B. 
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Another  mistake,  in  exhaustion,  is  shewn  in 
fig  i2q,  in  which  the  Branch  b parts  from  the 
Stem  at  c in  a curve  of  greater  radius  than  the 
Stem  a,  as  if  it  were  of  larger  girth  than  its 
parent  Stem,  which  is  contrary  to  Nature. 
This  mistake  is  corrected  in  fig.  i2q,  in  which 
the  Stem  f d is  larger  in  girth  and  also  in 
Radius-of-Curvature  than  the  Branch  e which 
springs  from  f. 


Miscellaneous. 


THE  SCIENTIFIC  APPLICATIONS  OF 
PHO  TO  GRA  PHY.  * 

It  is  not  so  very  long  since  photography  occupied  a 
very  subordinate  position  in  the  world  alike  of 
science  and  of  art.  Scientific  men  looked  on  photo- 
graphy as  a mere  art,  artists  regarded  it  as  a mere 
science. 

And  to  a large  extent  the  reproach  was  well  de- 
served. Though  the  list  of  the  earliest  workers  in 
photography  contains  many  illustrious  names,  yet  it  is 
true  that  a large  proportion  of  the  most  important 
contributions  to  photographic  knowledge  were  not 
made  by  scientific  workers,  or  by  men  who  worked  in 
scientific  methods.  They  were  obtained  by  practical 
men,  seeking  for  results,  often  indeed  seeking  for 
them  successfully  by  methods  which  could  not  have 
commended  themselves  to  men  better  equipped  with 
scientific  knowledge.  Of  course  this  was  the  con- 
sequence of  the  fact  that  photographic  science  was 
early  associated  with  photographic  practice,  and  the 
same  remark  holds  good  of  other  sciences,  electricity 
for  instance,  in  which  theory  and  application  to  prac- 
tical use  advance  with  equal  steps ; but  I think  it 
applies  more  to  photography  than  to  any  other. 

At  the  present  time,  we  have  indeed  reached  a 
very  different  condition  of  things.  All  the  most 
striking  of  the  recent  advances  in  the  science  are 
the  result  of  elaborate  scientific  research.  The  most 
recent  improvements  in  lenses  were  the  fruit  of  long 
and  laborious  investigation  into  the  optical  properties 
and  the  chemical  nature  of  certain  sorts  of  glass. 
Ihe  increased  speed  of  modern  plates,  and  their 
improved  power  of  rendering  colour  values  more 
truly,  have  only  been  obtained  by  minute  knowledge 
of  the  condition  of  the  problem  to  be  solved,  and  by 
careful  application  of  the  most  recent  results  of 
chemical  and  physical  research.  If  the  old  photo- 
graphic crux,  the  reproduction  of  colour,  has  been 
solved,  or,  at  all  events,  if  a possible  method  has 


* Extracted  from  the  address  of  the  President  (Sir  Henry 
Trueman  Wood)  to  the  Royal  Photographic  Society,  9th 
October,  1894, 
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been  indicated  for  its  solution,  it  was  not  by  hap- 
hazard experiment,  but  by  careful  adjustment  of 
means  to  secure  an  anticipated  result.  Nowadays, 
we  can  only  hope  for  improvement  by  utilising  the 
advance  of  scientific  knowledge. 

But  if  the  present  position  of  photography  is  due 
to  progress  in  the  kindred  sciences,  how  amply  has 
she  repaid  the  debt ! There  is  not  a single  branch  of 
science  in  which  photography  is  not  largely  used. 
There  are  many  whose  progress  is  now  absolutely 
dependent  on  the  power  of  the  camera  to  observe 
more  accurately,  more  independently,  more  minutely, 
more  rapidly,  more  permanently,  than  the  human 
eye.  If,  as  appears  to  be  the  case,  we  have 
reached  the  limits  of  human  vision,  aided  by  the 
most  delicate  instruments  that  can  be  constructed, 
it  is  difficult  to  imagine  what  limits  need  be  set  to 
photographic  vision,  can  we  but  construct  instru- 
ments of  accuracy  sufficient  to  allow  its  full  powers 
to  be  utilised. 

I imagine  that  the  first  application  of  photography 
to  a scientific  purpose  must  have  been  when  Dr 
Draper  in  New  York  photographed  the  moon. 
Whether  the  pictures  he  obtained  were  of  any 
astronomical  value,  I do  not  know ; certainly  those 
taken  a little  later,  in  1852,  by  Dr.  Warren  de  la 
Rue,  were,  and  they  were  the  precursors  of  the  long 
series  of  astronomical  photographs,  culminating  in 
Dr.  Common’s  nebula  of  Orion,  and  in  the  great 
work  of  charting  the  heavens  by  photography  which 
is  now  in  progress. 

The  advantages  of  the  “retina  which  never  forgets,” 
and  it  might  be  added  which  never  tires,  which  accu- 
mulates weak  impressions  and  stores  them  up  till 
they  become  one  strong  one,  were  long  since  recog- 
nised by  De  la  Rue,  and  I suppose  it  will  not  be  very 
long  before,  for  astronomical  purposes,  eye  observa- 
tions are  entirely  superseded  by  photographic.  The 
photographic  camera  is  now  an  indispensable  adjunct 
to  every  large  telescope,  if  indeed  it  would  not  be 
equally  correct  to  say  that  the  telescope  is  an  adjunct 
to  the  camera,  since  the  astronomical  telescope  tends 
more  and  more  to  assimilate  to  the  form  adopted 
long  since  by  Mr.  Rutherford,  in  which  the  visual 
rays  are  of  but  slight  importance,  and  the  chief  atten- 
tion is  given  to  the  accurate  utilisation  of  the  more 
chemically  active  rays  at  the  violet  end  of  the 
spectrum. 

In  his  recent  address  to  the  Photographic  Con- 
vention at  Dublin,  Sir  Howard  Grubb,  than  whom 
nobody  is  better  qualified  to  speak  on  the  subject, 
dwelt  on  the  services  which  photography  has  rendered 
to  astronomy,  and  gave  several  striking  illustrations 
of  those  services.  Indeed,  if  one  not  qualified  to 
speak  on  such  matters  with  any  authority  might 
hazard  an  opinion,  it  would  almost  seem  as  if  the 
power  of  recording  observations  had  already  out- 
stripped the  capacity  for  examining  the  observations, 
and  drawing  conclusions  from  them.  When  we  are 
told  that  a photographic  plate  has  recorded  10  cco 
stars  in  an  area  r.ot  containing  a single  visible  star, 
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one  may  be  excused  an  expression  of  wonder  as  to 
how  the  human  mind  is  ever  to  grapple  with  pro- 
blems of  such  infinite  complexity,  to  turn  to  useful 
account  observations  dealing  with  such  enormous 
multitudes. 

But  if  the  telescope  has  lately  become  one  of  the 
most  important  of  photographic  appliances,  the 
spectroscope  may  be  said  to  have  held  that  position 
almost  since  its  introduction.  Professor  Norman 
Lockyer,  in  his  well-known  text-book,  attributes  to 
Sir  John  Hersckel  the  first  suggestion  of  spectrum 
photography,  and  we  find  that  in  1839  he  pointed  out 
that  the  way  to  investigate  sensitiveness  was  to 
photograph  the  spectrum.  In  the  following  year  he 
read  a paper  describing  his  results  of  spectrum 
photography.  A little  later,  in  1842,  Becquerel 
and  Draper  were  both  at  work  photographing 
the  solar  spectrum.  Twenty  years  later  (in  1864), 
Miller  was  turning  to  practical  account  the  power  of 
photography  to  record  the  parts  of  the  spectrum 
beyond  the  limits  of  human  vision,  and  from  that 
date  nearly  all  spectroscopic  work  has  been  photo- 
graphic work.  Whether  applied  to  astronomical 
observation  or  chemical  research,  the  spectroscope 
has  always  been  combined  with  the  camera,  and 
it  is  by  the  combination  of  the  two  instruments 
that  such  wonderful  results  have  been  attained ; 
and  as  photographic  methods  have  improved,  so 
have  fresh  facilities  been  afforded  to  the  spectroscopic 
worker. 

As  an  automatic  recorder  of  scientific  observations, 
photography  seems  to  have  been  utilised  in  the 
Royal  Observatory  about  1847. 

The  principle  thus  first  applied  at  Greenwich  has 
received  numerous  other  applications,  and,  indeed,  it 
is  now  a matter  of  course  that  photographic  methods 
should  be  used  to  register  the  movements  of  any  in- 
strument of  whose  indications  it  is  desired  to  preserve 
a record.  Instances  are  of  course  numerous  in  which 
no  other  method  is  possible.  Hardly  any  but  a 
photographic  method  could  register  the  movements 
of  the  light  spot  of  a reflecting  galvanometer  and 
thus  enable  the  physicist  who,  like  Langley,  is 
measuring  the  heat  radiated  from  celestial  bodies,  to 
record  the  minutest  differences  of  temperature,  the 
chemist ; like  Dewar,  who  is  producing  hardly 
imaginable  cold,  to  record  temperatures  approaching 
absolute  zero  ; the  metallurgist,  like  Roberts- Austen, 
who  is  dealing  with  the  melting  points  of  metals,  to 
register  by  a photographically  traced  curve  variations 
in  high  temperatures  which,  but  a short  time  ago, 
could  not  be  accurately  measured  at  all. 

It  seems  hardly  worth  while  to  trouble  you  with 
the  details  of  many  of  the  other  services  which  pho- 
tography has  rendered  to  science,  and  if  I were  to 
attempt  an  exhaustive  list,  there  are  many  present 
to-night  who  could  supplement  it  out  of  their  own 
knowledge.  The  meteorologist  has  been  enabled  by 
its  aid  to  study  the  form  and  nature  of  clouds,  the 
shape  and  character  of  the  lightning  flash.  The 
zoologist  has  been  taught  much  about  animal  motion. 


The  microscopist  has  long  learnt  to  rely  on  the 
camera  as  the  only  accurate  means  of  reproducing  the  1 
objects  of  his  studies.  The  physicist  has  by  photo-  I 
graphic  methods  investigated  many  phenomena  in 
which  the  changes  are  too  rapid  for  the  human  eye  ! 
to  follow  them.  By  such  means  Lord  Rayleigh  and  I 
Professor  Boys  have  obtained  long  series  of  pictures 
of  occurrences  which  all  took  place  within  a fraction  , 
of  a second,  thus  almost  analysing  time  as  the  chemist 
analyses  matter. 

The  uses  of  photography  in  ethnology,  geology,  | 
geography,  natural  history,  archaeology,  are  too  obvious 
to  need  mention.  They,  and  many  other  applications, 
may  be  summed  up  in  the  remark,  that  whenever  the 
observer  of  natural  phenomena  requires  to  make  an 
accurate  record  of  his  observations,  photography 
supplies  the  means.  It  also  supplies  the  means  of 
showing  to  a roomful  of  spectators  what  could  other- 
wise be  seen  by  but  a single  observer  at  one  time, 
and  has  thus  rendered  to  the  popularisation  of 
science  no  less  a service  than  it  has  led  to  its  advance- 
ment. 


General  Notes. 

+ 

Agave  Americana. — The  Agave  is  used  as  an 
edible  in  Mexico,  and  Mr.  Carnegy,  of  Oudh,  recom- 
mended it  for  use  in  India  in  time  of  famine.  Ex- 
periments were  made  at  the  request  of  the  Govern- 
ment of  the  North-West  Provinces  and  Oudh,  but 
the  report  of  these  was  not  satisfactory  The 
result  of  the  experiments  made  here  was  to  show  that 
no  important  addition  to  the  foodstuffs  of  the  people 
in  times  of  famine  would  be  furnished  by  this  plant. 
The  difficulty  in  dealing  with  it  is  to  get  rid  of  the 
very  disagreeable  flavour  that  both  the  cabbage  and 
the  flower  stalk  have  in  this  country.” 

European  Residents  in  China.— The  Monde 
Economique  says  that  at  the  end  of  the  year  1893, 
580  foreign  commercial  firms  were  established  in  the 
open  ports  of  China ; the  number  of  foreign  residents 
connected  with  them  reached  9,891.  These  totals 
represent  a slight  increase  over  those  for  the  year 
1891,  although  they  are  almost  identical  with  those 
for  1892.  The  following  are  the  details,  the  figures 
representing  the  residents  being  given  in  brackets. 
English,  354  firms  (4,163) ; Germans,  81  firms  (777) ; 
Americans,  30  firms  (1,336);  Japanese,  42  firms 
(1,087)  \ French,  33  firms  (786);  Russian,  12  firms 
(118)  ; Portuguese,  7 firms  (410) ; Austrians,  4 firms 
(76)  ; Spanish,  4 firms  (357) ; Dutch,  1 firm  (52) ; 
Danish,  4 firms  (127)  ; Swedish  and  Norwegian, 
2 firms  (328);  Italian,  4 firms  (189)  ; Belgian,  1 firm 
(50);  others,  1 firm  (104).  Total,  580  firms  and 
9,891  residents. 
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CANTOR  LECTURES. 

ARTIFICIAL  FOLIAGE  IN  ARCHITEC- 
TURE. 

By  Hugh  Stannus,  F.R.I.B.A. 

[the  rights  of  reproducing  these  lectures  is  reserved.] 

Lecture  II. — Delivered  February  19,  1894. 
Chapter  IV.— THE  LEAF. 

§ 26. — Definitions. 

The  Leaf  - Articulation,  or  Junction 
with  the  Stem,  follows  two  methods ; and  the 
leaves  are  thence  termed  : — 

(a)  Petiole  - leaves,  i.e.  those  with  a 

Petiole  or  stalk,  e.g.  the  Lime, 
Plane,  Oak,  &c.,  in  Nature;  and 
fig.  48  c;  and 

( b ) Sessile  - leaves,  i.e.  those  without 

stalk,  e.g.  the  Grass,  Corn,  &c.,  in 
Nature;  and  figs.  37  to  39,  47,  49, 
&c. 

The  Leaf -Shape,  generally,  by  its  treat- 
ment determines  the  name.  It  may  be  : — 

( c ) Simple,  i.e . not  cut-up  into  distinct 

pieces,  eg.  the  Lime,  &c.,  in 
Nature ; and  figs.  13A,  i3C>  &c.  ; 
and 

(d)  Lobate,  i.e.  divided  in  lobes,  e.g.  the 

Plane,  the  Maple,  &c.,  in  Nature  ; 
and  figs.  13  b,  i3D>  &c. 

The  Leaf  - edge,  also,  determines  the 
name.  This  may  be  : — 

(e)  Entire,  i.e.  with  no  modification  of  the 

edge ; 

{/)  Sinuate,  i.e.  with  an  undulating  line 
for  the  edge  ; 

[g)  Serrate,  i.e.  with  toothings  which  are 
small  and  regular,  like  those  of  a 
Saw;  and 

(k)  Bi -serrate,  i.e.  when  the  Serratures 
are  themselves  treated  with  smaller 
serratures. 


The  Combination  of  the  above  Terms  is 
used  to  name  any  Artificial-leaf ; thus  : — 

(z)  Petiole-simple-biserrate — most  of  the 
leaves  in  fig.  28  ; also  those  in 
fig.  48  ; 

( k ) Sessile-simple-sinuate — is  a “Water- 
leaf  ”,  q.v. ; 

(/)  Sessile-simple-serrate — fig.  13A  ; 

(m)  Sessile-simple-biserrate — fig.  13c  ; 

( n ) Sessile-lobate-serrate — fig.  133  ; and 

( o ) Sessile-lobate-biserrate — fig.  130- 
All  of  these  varieties  are  used ; but  chiefly 

the  last  one.  The  great  majority  of  Artificial- 
leaves  are  sessile  ; so  that  term  will  not  be 
used  again;  and  only  those  which  are  excep- 
tional {i.e.  petiole)  will  be  specified  as  they 
occur. 

The  Parts  of  the  Leaf,  which  it  is  neces- 
sary to  name,  are  shewn  in  fig.  14.  The 
Lobes  are  numbered  1 to  5.  The  Sub-lobes 
are  lettered  a>  B (repeated).  The  Teeth  are 
lettered  o,  3 (repeated). 

a,  b,  or  c,  is  a Rib  (projecting),  on  the  outer 
surface  only  ; of  which 
a is  the  Centre-rib,  belonging  to  the  centre- 
lobe  of  the  Leaf ; 

b is  a Side-rib,  belonging  to  one  of  the  side- 
lobes  ; and 

c is  a Secondary-rib,  belonging  to  one  of  the 
sub-lobes. 

f,  g,  or  h,  is  a Vein  (grooved),  on  the  inner 
surface  only  ; of  which 
f is  the  Centre-vein,  belonging  to  the  centre- 
lobe  ; 

g is  a Side-vein,  belonging  to  one  of  the 
side-lobes  ; and 

h is  a Secondary-vein,  belonging  to  one  of 
the  sub-lobes. 

1,  or  m,  is  a Sinus  ( gulf ),  or  interstice 
between  adjacent  parts  of  the  Leaf ; of 
which 

1 is  a Primary-sinus,  between  two  adjacent 
lobes ; and 

m is  a Secondary-sinus,  between  two  adja- 
cent sub-lobes  of  the  same  lobe. 

The  interstice  between  two  adjacent  Teeth 
of  the  same  sub-lobe,  is  termed  a Siniculus. 
r,  or  s,  is  a Pipe  (or  wrinkle,  projecting), 
on  the  imier  surface  mostly  ; of  which 
r is  a Primary  - pipe,  connected  with  a 
Primary-sinus  ; and 

s is  a Secondary  - pipe,  connected  with  a 
secondary-sinus. 

v is  the  Seat  of  the  leaf,  which  is  articu- 
lated to  the  Node  of  the  stem. 

From  the  above  it  will  be  seen  that 

{£)  The  whole  Leaf  (from  the  Seat-line, 
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v v,  to  the  Leaf-point),  is  divided  into 
Lobes  (marked  1,2,3,  &c.),  of  which, 
in  this  example,  there  are  five  ; 

(q)  Each  Lobe  (from  one  Primary-sinus 

to  the  next  one),  is  divided  into 
Sub-lobes  (marked  B),  of  which, 
in  this  example,  there  are  three  in 
the  Centre-lobe,  1 ; and  two  in  each 
Side-lobe,  2,  3,  &c. ; and 

(r)  Each  Sub-lobe  (from  one  Secondary- 

sinus  to  another),  is  divided  into 
Teeth  (marked  a,  /3,  &c.),  of  which, 


in  this  example,  there  are  three  in 
each  Centre-sub-lobe,  A,  and  two: 
in  each  Side-sub-lobe,  g. 

(s)  Each  Lobe,  or  Centre-sub-lobe,  is 

provided  with  a Primary -rib  on  the  | 
Outer  surface,  and  a Primary-vein 
on  the  inner  ; 

(t)  Each  Side-sub-lobe  is  provided  with  a I 

Secondary-rib  and  Secondary -vein  ; ! 
and 

( u ) The  other  subordinate  Teeth  have  no 

Rib  or  Vein. 


Fig.  13. 


( v ) Each  Primary-sinus  is  provided  with 

a Primary-pipe ; 

(w)  Each  Secondary  - sinus  is  provided 

with  a Secondary -pipe  ; and 

(x)  A Siniculus  has  no  Pipe. 

§ 27.— Principles  from  Nature. 

{a)  Articulation,  or  junction  of  Leaf  and 
Stem,  is  arranged  in  two  Methods  : the 
Petiole,  and  the  Sessile ; as  before-mentioned. 

The  Petiole-articulation  is  by  means  of  a 
Stalk,  which  joins  the  Stem  at  its  l<?wer  end, 


and  forms  a portion  of  the  Rib-work  on  the 
outer-surface  of  the  Leaf  at  the  other.  The 
Petiole  appears  to  act  as  a “little  Foot ” for  the 
Lamina,  or  broad  portion,  of  the  leaf;  hence 
the  term.  This  is  the  normal  method  of 
Exogenous  plants,  e.g.  the  Lime,  Plane,  Oak, 
&c.  The  length  of  the  Lamina,  in  proportion 
to  its  breadth,  varies  from  equality  to  twice 
the  breadth. 

The  Sessile-articulation  has  no  interposed 
Stalk,  but  is  joined  to  the  Stem  at  the  Node, 
generally  enclosing  it,  as  if  it  were  wrapped- 
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round.  It  appears  to  “ sil”  upon  the  Node  ; 
hence  the  term.  This  is  the  normal  method 
of  Endogeneous  plants,  e.g.  the  Grass,  Corn, 
&c.  The  length,  in  proportion  to  the  breadth, 
varies  from  two  to  five  times  the  breadth. 
(See  § 28.) 

(1 b ) The  Leaf-shape  is,  almost  universally, 
pointed  at  the  upper  end,  which  is  hence  termed 
the  Apex.  The  exceptions  being  the  Geranium, 
Nasturtium,  Clover,  Water-lily,  and  a few  other 
other  plants.  This  is  well-contrasted  with  the 
shapes  of  Flower-petals,  which  are  generally 


Cuneate,  Retuse,  &c.,  and  thus,  when  arranged 
radially,  compose  a circular  Mass-shape,  which 
is  a pleasing  variety  to  the  acute  shape  of  the 
Leaf.  (See  § 29.) 

(c)  The  Leaf-edge  is,  generally,  varied 
and  rich  in  Shape,  while  the  leaf  is  dull  in 
Colour.  The  Petal-edge,  on  the  contrary,  is 
dull  in  Shape,  while  the  petal  is  varied  and 
rich  in  Colour.  This  fact,  which  is  an  llustra- 
tion  of  the  law  of  Compensation,  gives  great 
charm  in  Nature.  The  various  modifications 
which  are  used  by  the  ornamentist  are  given  in 
this  section  from  ( d ) to  (i).  The  Softened-edge, 
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which  is  produced  by  Sinuation  and  Serration  ; 
and  the  Variety  in  the  size  and  shape  of  the 
teeth  of  the  latter;  are  much  more  pleasing 
than  the  hard  edge  of  the  Entire  leaf. 

(d)  Sinuation  of  Leaf-edge  is  seen  in  an 
exaggerated  degree  in  the  Oak -leaf.  There 
are  however  other  leaves  c.g.  in  Aquatic  and 
other  Endogeneous  plants,  which  by  re- 
dundance of  the  Lamina  or  Leaf-blade, 
appear  to  have  a sinuate  edge  ; and  these 
latter  are  taken  as  the  type.  (See  $ 30.) 

( e ) Serration,  in  the  Leaf-edge,  is  cha- 
racteristic of  many  Exogeneous  plants.  This 
is  one  degree  of  Variety  in  treatment  of  the 
edge ; but  it  is  not  very  interesting.  Sug- 
gestive examples  are  found  in  nearly  all  Exo- 
geneous plants.  (See  § 31.) 

(/)  Bi-serration,  in  the  Leaf-edge,  is 
characteristic  of  the  great  majority  of  Exo- 
geneous plants.  There  are  two  degrees  of 
Variety  in  this  treatment ; and  the  edge  is 
much  more  varied  and  interesting  than  in  the 
Serration  treatment.  Beautiful  and  suggestive 
examples  are  found  in  the  Vine,  Thorn,  Maple, 
Plane,  &c.  (See  § 32.) 

(g)  Lobation,  or  the  division  of  the  Leaf 
into  Lobes,  is  an  interesting  and  most  im- 
portant branch  of  this  subject.  It  is  traced 
with  deep  insight  by  Mr.  Harland  Coltas  in  the 
pregnant  Chapter  VII.  of  his  Book  already 
quoted ; and  the  following  is  adapted  from 
his  view.  The  two  forces  in  Plant-life  are  : — 
(a)  the  Vegetative  (growing  and  increasing', 
and — (b) — the  Reproductive  (flowering  and 
seeding).  At  the  Maturity  of  the  plant : the 
Reproductive  force  exhausts  the  Vegetative. 
Hence  : the  Leaves,  &c.,  become  more  and 
more  simple  as  the  Flowering  - time  ap- 
proaches. He  demonstrates  this  in  the  series 
of  leaves  taken  from  the  Common  Blackberry 
shewn  in  fig.  15  (taken  from  plate  III.  on 
page — iii — of  his  book).  He  has  lettered  them 
from — a — the  youngest  Leaf,  nearest  to  the 
Flower,  to — i — the  oldest  leaf  on  that  Stem, 
i.e.  from  above,  downwards ; but  it  will  be 
clearer,  for  the  student,  to  reverse  his  order 
and  consider  them  from  below,  upwards  : — 

i shews  the  initial  stage  of  the  Leaf,  with 
Jive  complete  and  separate  leaflets,  a 
result  of  the  strong  individualistic  ten- 
dency of  the  un -exhausted  Vegetative- 
force  of  the  plant  ; 

h shews  a loss  of  force,  causing  Arrested- 
developement  on  the  R.H.  side,  in  which 
only  one  Leaflet  is  formed ; and  the 
other  Leaflet  has  degenerated  into  a 
Lobe  on  its  outer  margin. 
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g shews  further  loss,  with  only  three 
Leaflets,  which  are  bi-lobate  ; 
f shews  the  loss  of  the  Bi-lobation  in  the 
L H.  Leaflet ; 


e shews  the  loss  of  Bi-lobation  in  both 
Leaflets ; 

d shews  the  shortening  of  the  Petiole  be- 
tween the  Leaflets ; 


c shews  the  loss  of  R.H.  Leaflet,  which  has 
degenerated  into  a Lobe  of  the  centre 
Leaflet ; 

b shews  the  loss  of  both  Sidedeaflets,  which 


have  degenerated  into  the  Side-lobes  of 
the  surviving  Centre -leaflet ; and 
a shews  the  further  loss  of  the  Side-lobes, 
and  also  the  loss  of  the  Petiole. 


October  19,  1894.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS . 


There  is  yet  the  further  loss  of  the  Bi- 
serration ; and  the  final  degeneration  into 
Sessile-leaves,  not  shewn  in  the  figure,  in 
those  cases  in  which  the  energy  of  the  plant  is 
now  required  for  higher  service.  Beautiful 
examples  of  Lobation  are  seen  in  the  Vine, 
Mulberry,  &c.  The  Parsley,  being  bi-pinnate, 
is  too  extreme  in  the  amount  of  sub-division. 
(See  § 33.) 

(h)  Subordination  is  one  of  the  highest 
qualities  of  Leaf-shape ; and  it  is  a great 
delight  to  trace  it.  It  may  be  shewn  in  (1) 
Position,  (2)  Size,  and  (3)  Shape.  Mr.  Ruskin, 
in  his  “Elements  of  Drawing”,  has  shewn: 
that  one  great  object  of  Composition  is  to  make 
one  Whole  out  of  several  things  ; and  that  this 
can  be  effected  in  two  ways  : — 

Firstly,  by  arranging  one  of  them  to  be  more 
important  in  Position  than  the  others,  and 
by  arranging  the  others  to  group  with  it  in 
subordinate  positions.  Thus  of  leaves  of 
three  sizes  marked — a — for  the  largest  and — 
c — for  the  smallest : the  arrangement — a a, — 
or — b b, — or — c c, — with  two  leaves,  both 
equal,  is  bad,  because  there  is  no  Central- 
leaf.  The  arrangement  of  three  leaves — a b a 
— or — b c b — is  bad,  because  though  there  is  a 
Central-leaf,  it  is  not  the  largest  of  the  group, 
i.e.  the  others  do  not  shew  Subordination.  The 
arrangement — b a b — or — c b c — is  good  be. 
cause  of  the  Subordination  of  the  Side-leaves 
to  the  Central-leaf.  And  the  arrangement  of 
five  leaves — c b a b c — is  better  because  the 
Subordination,  of  b and  c to  the  Central-leaf, 
is  made  more  manifest  as  they  retire  from  it. 
Hence  arises  part  of  the  pleasure  derived  from 
the  Greek  Anthemion  - ornament,  &c.  Most 
compound-leaves,  e.g.  the  Strawberry,  Celan- 
dine, &c.,  shew  this. 

Secondly,  in  a group  of  three,  five,  or  seven 
Leaflets,  the  nearer-half  of  each  Leaflet,  i.e. 
the  half  nearer  to  the  Central -leaflet,  is  smaller 
than  the  farther-half;  as  if,  by  its  Subordina- 
tion, or  suppression  of  some  of  its  own  dignity, 
in  the  immediate  presence  of  the  Central- 
leaflet,  it  sought  to  give  more  importance  to 
it.  The  Horse-chestnut,  &c.,  shew  this. 

There  is,  also,  a third  kind,  in  which — while 
the  Central-lobe  is  symmetrical  in  shape — the 
Side-lobes  are  unsymmetrical. 

The  Maple-leaf,  fig.  16A,  is  an  example 
of  all  kinds  of  Subordination.  The  First  kind 
is  shewn  in  the  central  position  of  the  largest 
Lobe,  and  the  decreasing  lengths  of  the 
Primary -veins  in  the  others — 3 2123.  The 
Second  kind  is  shewn  in  the  size  of  each 
Lobe.  The  Central  - lobe — 1 — is  furnished 
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with  three  Teeth,  arranged  — P a p — , i.e. 
a Tooth — a — which  is  central  in  position, 
large  in  size,  and  symmetrical  in  shape  ; with 
an  attendant  Tooth — P — on  either  side,  which 
is  lateral  in  position,  smaller  in  size,  and  un- 
symmetrical in  shape  (being  smaller  on  the 
nearer-edge  to  the  Central-tooth,  and  larger 
towards  the  outer  world).  Each  proximate 
Side-lobe — 2 — has  a Central-tooth — a — ; but 
it  suppresses  the  attendant  Side -tooth — p — on 
the  nearer-edge  to  the  Central-lobe,  and  keeps 
it  only  on  the  edge  towards  the  outer  world. 
Each  extreme  Side-lobe — 3 — has  a Central- 
tooth — a — only;  with  no  Side-tooth.  The 
above  arrangement  may  be  exhibited  in  the 
Formula : — 

a Pa  P a P a P a 

3 2 I 23 

which  shews  the  gradual  decrease  of  the  Side- 
lobes.  The  Third  kind  is  shewn  in  the  un- 
symmetrical shapes  of  the  Side-lobes. 

To  render  this  still  more  clear : the  three 
lobes,  i.e.  No.  i the  central  one,  and  Nos.  2 
and  3 of  the  left-hand  half,  are  isolated  in 
figs.  16 b,  16c,  and  i6D-  From  these  it  will 
be  seen  that  the  Central-lobe  (No.  1),  as  a 
whole,  is  symmetrical ; while  each  Side-lobe 
(Nos.  2 or  3)  is  unsymmetrical. 


The  Suppression  of  the  attendant  Teeth,  on 
the  nearer-side  of  the  Lobes,  enables  the  Side- 
lobes  to  be  closer  to  the  Central-lobe,  and  so 
conduces  to  render  the  Leaf-shape  simple  and 
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beautiful.  If  a Side-lobe  were  furnished  with 
the  same  number  of  attendant-teeth  as  the 
Central -lobe  (as  shewn  in  fig.  16  E,  Lobes 
No.  2)  then  the  Side-lobes  are  pushed-out, 
disturbing  the  general  curve  ; and  there  is  a 
distinctly-felt  loss  of  Beauty,  both  in  the  Side- 
lobe  itself,  and  in  the  general  Mass-shape  of 
the  Leaf,  which  is  now  no  longer  simple  and 
easily-understood . 

From  the  above,  and  many  other  Leaves 
which  the  student  can  collect  for  himself,  it 
may  be  deduced  that  in  Nature  the  principle 
of  Subordination  is  almost  universal ; and  that 
this  conduces  to  the  simplicity  of  Leaf-shape 
which  is  so  beautiful,  alike  to  the  aesthetic 
Eye  and  the  reflective  Mind.  (See  § 34.) 

(2)  Proportion,  of  the  parts  to  each  other 
in  the  same  ratio  as  the  wholes,  is  a result  of 
the  Exhaustion  affecting  each.  (See  § 35.) 

(/£)  The  Number  of  Teeth  on  each  Lobe 
varies  very  much  in  Nature,  from  the  fewness 
on  the  Maple  to  the  numerousness  on  the 
Blackberry.  This  affords  a suggestion  for 
Variety  in  the  amount  of  detail  which  may  be 
added  to  the  Leaf-edge,  or,  in  other  words, 
for  Gradation  in  Richness.  (See  § 36.) 

(/)  Lateral  Accretion  is  another  principle 
in  Leaves.  It  has  been  shewn  how  in  the 
degeneration  of  leaves  the  portions  at  the 
sides  are  the  first  to  be  lost,  and  the  central 
portion  is  the  ultimate  survivor.  Conversely, 
in  the  first  evolution  of  Plant-species,  the 
single  Central-leaflet  was  the  ancestor;  and 
the  lateral  portions  were  evolved  in  the  same 
sequence  as  their  nearness  to  the  centre 
would  suggest.  Hence  the  Accretion  is 
lateral.  (See  §37.) 

(m)  Exhaustion  in  the  Leaf  is  a result 
of  the  same  principle  or  law  as  that  in  the 
Stem,  and  this  causes  Gradation  in  Size.  (See 

§38.) 

{n)  Redundance  of  Leaf-edge  is  observed 
in  some  Leaves  ; and  this  quality  gives  beauti- 
ful variety  in  the  drawing  and  surface-model- 
ling. (See  § 39.) 

( 0 ) Venation,  or  the  arrangement  of  the 
Veins  in  the  leaf,  is  in  Nature  very  varied  and 
interesting.  It  has  been  observed  to  be  often 
analogous  to  the  arrangement  of  the  Branches 
in  the  Tree.  The  two  great  Classes — the  Exo- 
gens and  the  Endogens— follow  essentially 
different  methods.  In  Exogens : the  Veins 
start,  at  an  angle,  from  the  Mid-rib,  and 
diverge  towards  the  Leaf-edge,  as  in  the  Oak, 
&c.  In  Endogens : the  Veins  start  in  a parallel 
disposition,  from  the  Base  of  the  leaf,  grow  in 
quasi-parallel  directions,  and  converge  at  the 


Apex,  as  in  the  Grass,  Lily,  &c.  The  Artist 
has  these  two  methods  of  Starting,  and  two 
Directions- of-Growth,  to  choose  from. 

In  Exogens  : the  divergent  Growth  renders 
the  Lobation  more  clear.  Thus  in  fig.  15,  i,  each 
Leaflet  is  provided  with  a Primary -vein,  grow- 
ing, from  the  common  divergence  at  the  top  of 
the  Stalk,  to  the  point.  In  fig.  15,  g,  in  which 
both  of  the  lower  Leaflets  have  anastomosed  and 
degenerated  into  Lobes — their  Veins  have  also 
degenerated  into  Secondary-veins  [i.e.  they 
grow,  not  from  the  top  of  the  Stalk,  but  from 
the  Primary-veins  of  the  surviving  Leaflets). 
In  fig.  15,  e,  in  which  these  Side-lobes  have 
not  been  formed,  the  Side-veins,  also,  are 
absent.  In  fig.  15,  b,  in  which  the  Side- 
leaflets  of  fig.  15,  e,  have  degenerated  into 
Side-lobes — the  Primary-veins  have  followed. 
Outward -growth  will  be  seen  to  be  the  law 
in  the  Lobes.  In  fig.  15,  b,  a series  of 
Tertiary-veins  grow  from  the  two  Secondary- 
veins;  and  the  great  majority  of  these  grow 
outward  towards  the  Leaf-edge,  thus  shewing 
the  lateral  accretion  of  the  leaf.  The  upper 
Veins,  nearest  to  the  Apex,  are  generally 
more  acute  in  the  angle  of  divergence ; the 
lower  ones,  nearer  to  the  bottom,  becoming 
gradually  more  obtuse ; and  this  produces  a 
kind  of  Radiation,  which  is  utilised  and 
improved-upon  in  Art. 

In  Endogens  : the  parallel  Starting  in 
Sessile-leaves,  gives  a firm  effect,  which  is 
very  suggestive  (§  40). 

{!)  Corrugation  exists  in  such  Leaves  as 
have  a redundance  of  Lamina  between  the 
Ribs.  In  these  cases  : the  Lamina,  being  too 
broad  for  the  width  between  the  Ribs,  cannot 
be  spread  Jlat  when  the  Leaf  is  laid-down, 
but  makes  a Wrinkle,  which  extends  from  the 
Sinus,  inwards,  towards  the  base  of  the  Leaf, 
e.g.  in  the  Vine,  &c.  (§41). 

§ 28. — Articulation. 

The  PETlOLE-articulation  is  used  by  the 
ornamentist,  chiefly  for  the  Leaves  of  Ver- 
miculate-tendrils,  fig.  48C  ; but  also  occasion- 
ally for  those  of  the  Stems  in  such  small  panels 
as  that  shewn  in  fig.  28,  which  are  therefore 
termed  Stalk-leaves.  They  were  much  used 
by  the  late  Mr.  W.  H.  Rogers,  in  the  Tail- 
pieces he  drew  for  the  “ Art  Journal”,  in  1851, 
et  seq. 

The  SESSiLE-articulation  is  used  for  the 
Leaves  that  form  sheaths  round  Stems,  of  all 
sizes,  figs.  29,  49,  36,  &c.,  which  are  therefore 
termed  Sheath-leaves,  q.v. 
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§ 29.— Leaf-shape. 

The  Lanceolate  has  been  selected,  by 
Artists  in  the  best  periods,  as  the  Mass-shape 
of  their  larger  leaves.  It  is  simple  in  itself ; 
and  capable  of  great  variety  of  leaf-edge  with- 
in that  general  shape.  The  leaves  of  the  Bay, 
if  the  lower  half  be  cut-off,  will  give  the  general 
shape.  The  greatest  breadth  will  then  be  at 
the  lower  end ; the  edges  are  (approximately) 
parallel  for  a short  distance  up ; they  are 
thence  tangentially  curved  towards  the  apex  of 
the  leaf ; the  curve  is  always  convex,  and  in- 
creasing in  amount  of  curvature  ; and  the  apex 
is  Acuminate.  Figs.  14,  19,  24  to  26,  &c.,  are 
all  drawn  in  this  shape,  which  is  that  of  the 
Korinthian-leaf  (laid  flat),  and  is  the  most 
susceptible  of  artistic  treatment  of  all.  The 
lower  end  of  the  pilasters  in  the  Madeleine 
Church  at  Paris  (in  France)  contains  a Leaf 
which  is  very  faulty  in  mass-shape ; and  the 
student  should  not  found  his  style  on  that 
example. 

The  Acumination  may  sometimes  cause  a 
difficulty  in  Circular-rosettes,  &c.  ; but  that  is 
overcome  by  curling-over  the  Leaf-end,  or 
evaded  by  bending  it  sideways.  (See  the 
Rosette.) 

§ 30. — The  Leaf -edge  : Sinuation. 

The  Sinuate  edge  being  a characteristic  of 
water  plants  : the  leaf  which  is  thus  treated  is 
called  a Water-leaf ; and  this  name  will  be 
used  in  treating  of  it.  Each  Sinuation  touches 
the  Mass-line  of  the  Leaf.  Their  Shape  is 
similar  in  every  Tooth.  Their  Size  also  is 
approximately  equal,  the  Length  of  the  sinu- 
ations,  and  also  their  Depth  (i.e . the  amount  of 
their  deviation  from  the  mass-line  of  the  leaf), 
is  proportional  to  the  Breadth  of  the  leaf  at  the 
place  where  each  one  occurs.  They  will 
therefore  be  gradated  in  Size,  from  the  large 
ones  near  the  bottom  of  the  leaf  to  the  smaller 
ones  near  the  apex. 

The  Leaf-surface  is  generally  much  cor- 
rugated, as  if  in  compensation  by  variety  of 
relief  for  the  absence  of  variety  in  edge. 

§31.— The  Leaf-edge:  Serration. 

The  Serrate  edge  was  the  first  expedient 
adopted  to  obviate  the  hardness  of  the  entire 
leaf.  Each  Tooth  touches  the  Mass-line  of 
the  leaf,  as  in  fig.  13 a,  or  the  Mass-line  of  the 
Lobe,  as  in  fig.  135.  Their  shape  is  identical 
in  every  Tooth.  Their  Size  will  be  proportional 
to  the  Breadth  of  leaf,  as  in  the  last  section. 
Each  tooth  is  individualised;  and  each  appears 


as  important,  in  size  and  in  position,  as  its 
neighbours  ; hence  the  Leaf  is  like  a Govern- 
ment in  which  every  man  is  “as  good  as  any 
other  man  ”,  which  is  therefore  no  government 
at  all ; and  it  is  not  interesting  to  the  orna 
mentist. 

The  Leaf-surface  is  generally  treated 
with  a V-groove  in  each  Tooth,  as  shewn  in 
the  above  figures. 

§32. — The  Leaf-edge:  Bi-serration. 

The  Bi-serrate  edge  is  an  improvement 
on  the  first  treatment,  having  more  variety. 
The  Teeth  are  arranged  in  groups  (Sub-lobes) ; 
each  tooth  touches  the  Mass-line  of  its  group  ; 
aud  the  Mass-line  of  each  group  touches  the 
Mass-line  of  the  Leaf,  as  shewn  in  fig.  13C. 

§33.— The  Leaf-edge:  Lobation. 

The  Lobate  edge  is  a great  improvement 
on  the  last  treatment,  having  more  Variety 
and  Interest.  The  Teeth  are  arranged  in 
Groups  or  Sub-lobes  ; and  each  Tooth  touches 


the  Mass-line  of  the  Sub-lobe  of  which  it  is  a 
portion.  Similarly : each  Sub-lobe  touches 
the  Mass-line  of  the  Lobe  of  which  it  is  a 
portion.  And,  similarly,  each  Lobe  touches 
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the  Mass-line  of  the  Leaf.  Thus  the  Teeth 
may  be  likened  to  persons  who  are  members 
of  Families ; the  Sub-lobes,  like  families 
which  are  collected  into  Tribes  ; and  the  Lobes, 
like  Tribes  that  are  collected  into  a nation. 
Thus  is  tracible  the  gradual  placing-together 
and  building-up  from  the  Tooth  to  the  Leaf ; 
as  from  the  Individual  to  the  Nation. 

In  Shape  : there  is  great  Variety,  each  Tooth 
being  classified  either  as  a Centre-tooth — a — 
(see  fig.  14)  or  a Side-tooth — 3—  ; each  Sub- 
lobe being  either  a Centre- sub -lobe — A — or  a 
Side-sub-lobe — B — ; and  each  Lobe  being 
either  a centre-lobe — 1 — or  a Side-lobe — 2,  3 — 
&c.  In  size : there  is  firstly  Variety  between 
the  Central  features — a,  A,  and  1 — and  their 
respective  Side  or  “attendant”  features — 3, 
B,  and  2,  &c.,  the  former  being  larger  than 
the  latter;  and  secondly  the  Gradation,  as 
mentioned  in  § 30. 

The  Primary  - sinus,  between  adjacent 
Lobes,  varies  in  Number  according  to  that 
of  the  Lobes.  The  Position  is  governed  by 
the  Sinus  - line,  following  the  curve  of  the 
Mass-line  of  the  Leaf,  and  drawn  at  a small 
distance  inside  it,  commencing  at  the  lowest 
Sinus.  This  initial  Distance  is  varied,  accord- 
ing to  the  Richness  of  the  leaf  (see  § 36) ; and 
in  all  cases  it  is  diminished  as  the  Breadth  of 
the  leaf  diminishes  towards  the  Apex  (fig.  18). 
If  this  Distance  should  be  too  great : then 
the  Leaf  would  be  too  much  cut-up ; and 
Breadth -of- effect  would  be  lost.  If  this 
Distance  should  be  constant  {i.e.  if  the  Sinus - 
line  should  be  parallel)  to  the  Mass-line  of 
the  Leaf : then,  the  Lobes  remaining  constant 
in  breadth  while  the  Leaf  diminishes,  Propor- 
tion would  be  lost.  If  this  Distance  should 
increase,  instead  of  diminishing  ; then  the 
efiect  would  be  still  worse.  Lines  analogous 
to  these  Sinus-lines  are  also  drawn  to  govern 
the  position  of  the  Secondary  - sinus  and 
Siniculus. 

The  Head  of  the  sinus  may  be  an  arc  of 
a Circle  ; and  this  fact  has  been  often  utilised 
by  marble -carvers  to  save  time  by  using  the 
Drill. 

The  Length  of  the  Sinus  {i.e.  the  amount 
of  cutting-in)  is  a matter  of  Judgement;  and 
can  be  determined  only  after  observation  of 
the  best  examples.  The  breadth  of  the  un-cut 
Nucleus  of  the  leaf  is  of  more  importance  than 
that  of  the  Lobes  ; hence  it  is  better  to  set-out 
the  Nucleus -breadth  between  the  lowest  pair 
of  Sinuses  (4"  in  fig.  18),  and  work  from  that. 

The  Secondary-sinus,  if  made  the  same 
length  as  the  Primary-sinus  {i.e.  to  touch  the 


Sinus-line),  as  in  fig.  19,  would  spoil  the  effect 
of  the  Leaf. 

The  Siniculus,  if  made  the  same  length  as 
the  Sinuses,  would  destroy  the  effect  of  the 
Leaf. 


Fig.  19. 


The  Three  Treatments  may  be  compared 
in  figs.  14,  19A,  and  19B  ; of  which  it  may  be 
said  that  fig.  14  is  like  a well-ordered  Nation  ; 
fig.  19A  is  like  a nation  in  Factions  ; and 
fig.  19  b is  Ragged  and  Revolutionary. 

The  Number  of  Teeth,  in  the  Outer-edge 
and  the  Inner-edge  of  each  Side-lobe,  will 
vary.  The  Central-lobe  is  symmetrical ; and 
is  treated  with  the  same  number  on  each  edge. 
The  Side-lobe  (as  mentioned  in  § 27  h)  is  un- 
symmetrical ; and  each  one  is  shorter  in  the 
Inner-edge  towards  its  Superior  - sinus,  and 
longer  on  the  Outer-edge  towards  its  Inferior- 
sinus.  This  Inequality  in  length  of  the  two 
edges  or  “Coasts  of  the  gulf”  has  been 
treated  in  three  different  methods  : — 

{a)  By  an  equal  number  of  utiequal- sized 
teeth  ; as  shewn  in  fig.  20A  ; 
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(b)  By  an  unequal  number  of  equal-sized 

teeth  ; as  shewn  in  fig.  20  g ; and 

(c)  By  an  equal  number  of  equal-sized 

teeth,  leaving  the  portion  of  Outer- 
edge,  next  the  Inferior-sinus,  bare  ; 
as  shewn  in  fig.  21. 

In  these  examples  : (a)  is  unpleasing ; ( b ) 
is  according  to  Nature  ; and  (c)  is  mannered. 
The  second  method  ( b ) is  therefore  adopted. 

To  Distinguish  the  various  Methods  of 
treating  the  leaf-edge  : the  first  Side-lobe, 
marked— 2 — in  fig.  1.4,  is  taken  as  the  model ; 
the  Number  of  Teeth  on  each  edge  is  counted 
(considering  the  chief  or  Central-tooth — a — 
as  belonging  to  both  Edges) ; and  that  of  the 
Outer-edge  is  placed  first ; thus  fig.  14  shews 
a “4*2  leaf”.  Sometimes  the  Number  of 
Teeth  is  increased  according  as  the  Lobes 
increase  in  Size  towards  the  bottom  of  the 
leaf,  as  in  fig.  203,  in  which  the  Central-lobe 
contains  four  Teeth,  the  No.  2 Lobe  has  five 
on  the  Outer-edge  and  three  on  the  inner, 
No.  3 has  six  and  four,  No.  4 has  seven  and 


five.  This  leaf  (taking  the  No.  2 as  model, 
and  considering  that  while  the  No.  1 has  a 


less  number,  No.  3 has  a greater)  is  termed  a 
“5 *3  + leaf”  (see  also  fig.  13 B).  Hence 
also  : fig.  21  is  termed  a “ 4-4  leaf”  ; fig.  24 
is  a “6*4  leaf”;  fig.  25  is  a “ 9-6  leaf”  ; 
and  fig.  26  is  a “ 13*9  leaf”. 

The  “4*4  Leaf,”  shewn  in  fig.  21,  is  not 


like  the  general-average  of  Nature  ; the  un- 
serrated  portions  of  the  edge  are  bare ; there 
is  no  Sub-ordination  shewn  by  the  Side-lobes  ; 
and  the  whole  is  mannered  and  unpleasing. 
Any  attempt,  to  treat  a Side-lobe  or  other  side 
portion  in  a Symetrical  manner,  must  end  in 
a similar  failure. 

§ 34.— The  Leaf-edge  : Subordination. 

Subordination  is  equally  important  in 
the  Artificial-leaf.  On  comparing  fig.  17  with 
fig.  16,  the  analogy,  between  the  principle  as 
existing  in  Nature  and  as  deduced  and  ap- 
plied in  Art,  will  be  apparent.  Thus,  in 
fig.  17A  (which  contains  the  upper  Lobes  of 
the  4*2  Leaf  of  fig.  14),  the  Lobe  No.  1 con- 
sists of  a Central-sub -lobe  A and  a Side-sub- 
lobe B at  each  side.  The  Side-sub-lobe  B con- 
sists of  a Central-tooth — a — and  a Side-tooth 
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— 3 — towards  the  outer-edge.  Hence  the 
formula  of  the  Lobe  No.  1,  in  fig.  17  A,  is 


3 a 3 a 3 a 3 


BAB 


If  the  Side-sub-lobe  B were  furnished  with 
an  attendant -tooth  — 3 — on  the  inner-edge,  as 
shewn  in  fig.  17  B,  with  the  formula : — 


3 a (3)  3 a 3 (3)  a 3 

BAB 


then  the  Side-sub-lobe  is  pushed-out ; and  the 
simplicity,  of  the  Mass-shape  of  the  Lobe,  is 
destroyed. 

Similarly,  the  formula,  for  the  Central-lobe 
1 and  the  Side-lobe  2 of  the  4 *2  leaf  in  fig. 
14,  is : — 

I 

3a  3a3  3a  3a3  a 3 3a3  a 3 


B A B A B A B 
1 

I 

If  the  Side-lobe  2 were  furnished  with  a 
Side-sub-lobe  B on  the  inner-edge,  as  shewn 
in  fig.  17  C , with  the  formula  : — 


3 a 3 a 3 (a  3) 
B A (B) 


3 a 3 a 3 a 3 


(3  a)  3 a 3 a 3 

7b)  a 7T 


2 


then  the  Side-lobes  2 are  pushed-out;  and  the 
simplicity,  of  the  Mass-shape  of  the  Leaf,  is 
destroyed.  The  Madeleine  leaf  before  men- 
tioned is  a flagrant  instance  of  this  faulty 
treatment. 

In  the  above  Formulae  : the  side-teeth  and 
side-lobes,  which  cause  the  Faults,  and  should 
be  suppressed,  are  enclosed  in  Brackets.  It 
may  here  be  said  that  as,  in  a society,  each 
Individual  suppresses  a little  of  self  for  the 
unity  of  the  Family ; and  each  Family  sup- 
presses a little  of  its  importance  for  the  unity 
of  the  Whole— so  in  a leaf  each  Tooth  or  each 
Sub -lobe  is  a part  of  a Whole  ; and  each  sup- 
presses a little  of  its  size  and  its  symmetry, 
and  is  subordinated  for  the  fair  perfection  of 
the  complete  Leaf. 

It  may  be  further  said  that  though  the  treat- 
ment of  the  Lobe  of  fig.  175,  or  Leaf  of  fig. 
i7C,  shews  too  much  pride,  and  is  therefore 
faulty : yet  the  treatment  in  fig.  13Q,  which 


shows  too  much  humility,  is  not  so  faulty, 
though  it  would  cause  a dull  effect  in  a large 
Leal. 

The  Shapes  of  the  Teeth  may  be  as  in- 
finite in  Variety  as  those  of  Nature  ; subject 
to  the  reservation  that,  in  the  Bi-serrate  treat- 
ment of  Leaf  or  Lobe-edge,  it  should  be  a 
convex  or  “containing”  shape;  and  the 
Siniculus,  &c.,  should  be  narrow  in  proportion 
to  the  breadth  of  the  Tooth.  When  the  Tooth 
is  concave  in  shape,  or  the  Siniculus  is  broad  : 
then  the  shape  of  the  Ground-interstice  attracts 
the  attention ; and  the  effect  is  not  clear. 
This  does  not  apply  to  the  foreshortening  in 
Sheath-leaves,  q.v. 

§35. — The  Leaf-edge:  Proportion. 

The  Proportion  which  exists  in  Nature,  is 
an  important  principle  in  Art.  The  Lobes  are 
proportional  to  the  breadth  of  the  Leaf,  dimin- 
ishing in  size  as  Leaf  diminishes.  The  smaller 
sub-divisions,  down  to  the  Teeth,  are  similarly 
proportional  to  the  size  of  their  respective 
Lobes.  If  the  successive  Teeth  remained 
constant  in  size,  while  the  Leaf  diminished  : 
then  they  would  appear  to  grow  larger  towards 
the  Apex  ; which  would  produce  a bad  effect. 


Miscellaneous. 


CULTIVATION  OF  BEET  AND  MANUFAC- 
TURE OF  SUGAR  IN  BOSNIA. 

A recent  report  on  the  sugar  industry  in  Bosnia 
gives  some  details  on  the  production  and  con- 
sumption of  that  necessary  article  in  Bosnia  and  the 
Herzegovina,  where  it  is  stated  that  the  total  annual 
consumption  of  sugar  of  all  kinds  is  variously  esti- 
mated at  from  30,000  to  45,000  quintals.  A sugar 
factory,  it  is  stated,  has  been  recently  established  by 
the  local  Government  at  Usora,  near  Doboj,  on  the 
Brod-Serajevo  line  of  railway.  The  buildings  were 
commenced  in  June,  1892,  and  in  January,  1893,  the 
factory  was  in  full  work.  This  establishment  covers 
an  area  of  about  12  acres,  and  has  been  built  on  the 
most  approved  principles.  The  machinery  is  of  the  best 
kind,  with  all  the  most  recent  improvements.  Up  to 
the  present  only  crushed  sugar,  known  in  commerce 
under  the  name  of  “ Pile,”  has  been  produced,  but 
now  a refinery  has  been  added  to  the  establishment, 
and  loaf-sugar  will  also  now  be  produced.  All  the 
raw  materials  employed  in  the  factory  are  native 
products.  The  beets  are  grown  in  the  surrounding 
districts,  the  lime  is  burnt  in  the  neighbouring 
valleys  of  the  Spreca  and  the  Usora,  and  the  coal  is 
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drawn  from  the  mines  of  Kreka  and  Tuzla.  Three 
hundred  workmen  are  daily  employed  on  the  estab- 
lishment, nearly  all  of  whom,  including  many  over- 
seers, are  natives  of  Bosnia.  They  distinguish 
themselves  by  their  intelligence,  sobriety,  orderly 
conduct,  punctuality,  and  diligence.  About  1,800  fi. 
("*=^150)  are  paid  weekly  in  wages,  and  in  case  of 
sickness  the  workmen  receive  medical  attendance 
and  medicine  gratis.  A sick  fund  is  also  being 
gradually  formed  for  the  support  of  those  who 
are  temporarily  or  permanently  disabled.  The 
factory  was  built  for  a daily  consumption  of  2,000 
to  2,400  quintals  of  beets,  but  it  is  found  that  even 
a larger  quantity  can  be  dealt  with.  Depots  have 
been  establishhd  at  seven  different  stations  on  the 
Brod-Serajevo  line,  where  the  growers  deliver  their 
beets,  whence  they  are  brought,  as  occasion  requires, 
to  the  factory.  Great  difficelty  was  experienced  at 
first  in  introducing  the  cultivation  of  the  beet 
among  the  peasantry,  and  it  was  only  effected  by  the 
greatest  perseverance  on  the  part  of  the  authorities, 
and  at  a considerable  cost  to  the  Government.  Im- 
plements were  distributed  gratis,  instruction  in  the 
mode  of  culture  was  imparted  by  skilled  agricul- 
turists, and  promises  of  purchase  at  remunerative 
rates  were  made  to  the  growers.  In  spite  of  all 
these  inducements,  however,  only  170  hectares,  01*420 
acres,  were  sown  with  beet  in  the  first  year,  which  pro- 
duced about  23,000  quintals  of  roots.  In  the  follow- 
ing year  (1892)  the  extent  of  land  sown  bad  risen  to 
860  hectares  (2,125  acres),  which  produced  about 
160,000  quintals  of  beets,  and  during  the  past  year  no 
less  than  2,700  hectares  (6,672  acres)  were  sown,  and 
over  350,000  quintals  of  beets  delivered  to  the  factory, 
being  an  increase  of  more  than  1,600  per  cent,  in  the 
course  of  three  years,  so  that  the  success  of  the  enter- 
prise seems  now  to  be  fully  assured ; more  than 
^30,000  were  paid  last  season  for  the  purchase  of 
beets,  and  the  peasants  therefore  finally  realise  the 
advantages  of  this  branch  of  culture. 

Another  benefit  to  the  country  from  the  introduction 
of  this  crop  will  be  feeding  and  fattening  of  cattle.  In 
this  the  Government  is  also  setting  an  example.  About 
50  per  cent,  of  the  beets  used  at  the  factory  are  re- 
turned to  the  peasants  in  the  form  of  paring  and 
refuse,  and  this  makes  good  fodder  for  cattle.  Stall- 
feeding  and  fattening  of  cattle  for  the  market  has 
never  been  practised  in  Bosnia  and  the  Herzegovina, 
but  will  now  probably,  through  the  cultivation  of  the 
beet,  be  gradually  resorted  to.  Manuring  of  the 
fields  is  also  very  little  practised  in  that  country,  but 
the  absolute  necessity  of  so  doing  to  obtain  remuner- 
ative crops  of  beetroots  will  be  recognised  by  the 
peasants,  and  necessitate  the  stall-feeding  of  cattle, 
which  will  not  only  be  another  source  of  profit  to  the 
agriculturist,  but  will  tend  likewise  to  improve  the 
breed  of  cattle  by  inculcating  the  habit  of  giving  them 
more  care  and  better  food  during  the  winter  months 
than  has  hitherto  been  the  custom. 

Finally,  the  establishment  of  this  sugar  factory  will 
be  no  inconsiderable  benefit  to  the  revenue.  The 


excise  duty  on  sugar  is  nfl.  (18s.  4d.)  per  quintal; 
and  the  total  amount,  therefore,  paid  to  the  local 
exchequer  for  the  26,000  quintals  produced  last  year 
was  268,000  fl.,  or  ^23,800. 


VINE  DISEASE  IN  KASHMIR. 

The  following  note,  taken  from  a memorandum  by 
Mr.  W.  R.  Lawrence,  Settlement  Officer,  Kashmir 
State,  is  published  by  the  Indian  Government  as  one 
of  their  Agricultural  Ledger  Series  : — 

In  1889,  Mr.  Lawrence  was  desired  to  assist  the 
Darbar  by  superintending  the  State  vineyards.  It 
was  then  generally  believed  that  the  decay  of  the 
vines  was  due  to  lax  management,  and  it  had  not 
been  suggested  that  the  real  cause  of  the  evil  was 
phylloxera.  At  the  beginning  of  1890,  Monsieur 
Peychaud,  who  had  been  given  charge  of  the  vine- 
yards as  well  as  the  wine  factory,  reported  that  he 
had  described  the  symptoms,  and  had  sent  specimens 
of  the  rootlets  of  deceased  vines  to  his  father,  who  is 
a vine-grower  in  the  Bordeaux  district,  and  that  he, 
after  consulting  other  experts,  had  pronounced  the 
disease  to  be  phylloxera.  Inasmuch  as  the  vines 
were  originally  imported  from  the  Bordeaux  country, 
it  appeared  firima  facie  possible  that,  just  as  Bor- 
deaux had  suffered  from  phylloxera,  so  the  vines 
imported  from  Bordeaux  might  have  brought  the 
disease  with  them. 

To  meet  the  ravages  caused  by  ph)lloxera  in 
France,  vine  - growers  imported  a strong,  healthy 
stock  from  America,  which  is  able  to  resist  the 
disease.  At  the  end  of  1890,  by  the  assistance  of 
the  Government  of  India,  a large  number  of  rooted 
American  vines  and  cuttings  were  received,  and  were 
taken  charge  of  by  Signor  Benvenute,  the  trained 
vine-grower,  who  joined  the  service  of  the  Kashmir 
State  at  the  end  of  1890.  One  vineyard,  the  Jhid 
vineyard,  which  was  destroyed  by  phylloxera,  has 
been  re-planted  with  American  vines,  and  they  look 
extremely  strong  and  well,  and  in  the  next  planting 
season,  the  Chashma  Shahi  vineyard  will  be  re- 
planted with  American  stock.  Of  the  various  kinds 
imported,  the  Riparia  has  been  the  most  successful. 
Had  any  doubts  as  to  the  disease  being  phylloxera 
existed,  they  would  have  been  removed  by  the  fact 
that,  in  the  spring  of  1891,  Signor  Bassi  and  Signor 
Benvenute,  both  of  whom  hold  certificates  of  profici- 
ency in  vine  culture,  often  demonstrated  the 
phylloxera  insect  on  the  roots  of  the  old  vines. 

As  regards  Dr.  Watts’  suggestion  that  the  Indian 
wild  vine  may  prove  an  efficient  substitute  for  the 
American  vine,  the  experiment  is  being  tried,  and 
a large  number  of  wild  vines  have  been  budded  with 
French  vines.'  It  is  too  early  yet  to  say  whether  the 
wild  vine  will  be  able  to  throw  off  the  phylloxera 
in  the  same  way  as  the  American  stock  throws  it  off. 
So  far  the  experiment  has  not  succeeded,  for  900 
wild  vines  budded  with  French  vines  died  this  year 
(1892)  from  phylloxera. 
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CANTOR  LECTURES . 

ARTIFICIAL  FOLIAGE  IN  ARCHITEC- 
TURE. 

By  Hugh  Stannus,  F.R.I.B.A. 

[the  rights  of  reproducing  these  lectures  is  reserved.] 

Lecture  III. — Delivered  March  5,  1894. 
§36. — The  Lobe:  Gradation  in  Richness. 

The  Number  of  Teeth  in  each  Lobe  has 
been  hitherto  considered  as  being  normal  in 
the  “4*2  leaf”;  but  this  number  may  be 
increased,  up  to  about  thirteen  Teeth  on  the 
Outer-edge,  and  nine  teeth  on  the  Inner-edge. 
The  increase  may  arise  from  the  following 
causes : — 

(a)  Increase  in  the  Size  of  the  leaf : thus 

fig.  14  might  serve  for  a Leaf  of  six 
inches  height ; and  fig.  26  for  one 
of  thirty  inches  (the  Architect’s 
reason) ; 

(b)  Fineness-of-grain  in  the  Material : 

thus  fig.  14  might  be  executed  in 
ebony  ; and  fig.  26  in  sandstone 
(the  Craftsman’s  reason,  see  also 
figs.  52  and  53)  ; and 

(c)  Desire  for  Richness  and  multiplicity 

of  detail  (the  Patron’s  reason). 

Some  examples  of  this  increase  are  shown  in 
figs.  22  and  23,  which  are  Lobe  No.  2 of  the 
L.H.  half  of  the  Leaf.  They  are  distinguished 
by  the  Numerals  which  indicate  the  number  of 
Teeth  on  the  edges. 

In  the  4*2  leaf,  the  formula  is  : — ■ 

3 a 3 a 3 

V"lT  A 

V r- 

2 

I 

This  leaf  might  be  six  inches  high  ; or  if  the 
whole  series  were  of  one  height,  it  might  be  of 
ebony  (see  fig.  14  for  complete  leaf). 


In  the  6*4  leaf,  the  formula  is  : — 

3 a 3 « 3*0  a 3 

B B A B 


2 

I 

This  leaf  might  be  ten  inches,  01  in 
(see  fig.  24  for  complete  Leaf). 

In  the  9*6  leaf  the  formula  is  : — 

3a  3a3  3a  3a  3 a3  a 3 

BABA  "iT*  B 


2 

1 

This  leaf  might  be  eighteen  inches,  or  in 
Marble  (see  fig.  25  for  complete  Leaf). 

In  the  13*9  leaf,  the  formula  is  : — 


3 a 3 3 a 

A B 


a 


3 


B 


2 

I 

This  leaf  might  be  thirty  inches,  or  in  Sand- 
stone (see  fig.  26  for  complete  Leaf). 

The  Leaf  in  fig.  59  (which  is  generally 
called  the  Albertolli-leaf,  from  the  name  of 
the  Artist,  circa  1805,  who  arranged  it)  is  still 
richer.  The  number  of  Teeth  on  the  outer 
and  inner-edges  of  the  successive  Lobes  is  as 
follows  : — 


No. 

1 

10 

99 

2 

? n 

? 10 

9 9 

3 

?i3 

? 11 

9 9 

4 

15 

12 

9 ) 

5 

17 

*3 

It  would  be  difficult  to  class  this  Leaf:  it 
might  be  termed  “ n*io  IjT  ” ; but  classifica- 
tion is  perhaps  not  necessary,  as  it  is  almost 
too  rich  for  general  use. 

The  student  should  be  again  reminded  that 
there  is  no  virtue  in  these  particular  Formulas  : 
and  that  they  are  given  only  to  suggest  that 
there  should  be  some  kind  of  Formula,  de- 
duced, and  applied. 


§37.— The  Lobe  : Number,  and  Lateral 
Accretion. 

The  Number  of  Lobes  has  so  far  been 
assumed  to  be  five  ; but  it  should  depend  on 
the  Length  of  the  leaf. 

To  distinguish  the  varying  Number  of 
Lobes  in  Leaves  : they  are  counted,  including 
the  central-lobe,  down  one  side,  as  is  shewn  by 
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the  numerals  in  figs.  14  and  27.  Thus,  though, 
including  both  sides,  there  are  nine  Lobes  in 
fig.  14,  yet  there  are  only  5 down  one  side  ; 
and  hence  it  is  spoken-of  as  being  “ five  lobes 
long”,  and  termed  a “ five-lobcd  Leaf 99 . 

A Leaf  may  contain  any  less  number,  down 
to  one  lobe.  Thus  there  are  five  Lobes  in  fig. 
14 ; four  Lobes  in  fig.  27A  ; three  Lobes  in  fig. 
27B  ; two  Lobes  in  fig.  27C  ; a 
the  leaves  of  fig.  48C. 


Fig.  26. 


The  first  four  of  the  above  Leaves  are  all 
drawn  to  the  same  height  and  breadth  ; and 
consequently  as  the  Lobes  are  fewer  in  Num- 
ber, they  are  longer  in  proportion  to  their 
breadth.  This  increase  in  Length  necessitates 
a corresponding  increase  in  the  Number  of 
Teeth  : thus  the  five-lobe,  fig.  14  is  a 4*2  leaf; 
the  four-lobe  of  fig.  27A  is  a 6*4  leaf ; the  three- 
lobe  of  fig.  27B  is  a 9*6  leaf;  and  the  two-lobe 
of  fig.  27C  is  a 13*9  leaf. 

§ 38.— The  Lobe  : Gradation  in  Size. 

The  Heights  of  the  Lobes,  from  the  Apex 
of  one  Lobe  to  that  of  the  next,  measured  on 
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a vertical  line,  diminish  as  they  approach  the 
Apex  of  the  Leaf,  as  shewn  by  the  numerals — 
1,  2,  &c. — in  fig.  18.  The  Height  of  this  Leaf 
is  divided  into  30  units  ; and  the  Breadth,  at 
the  Leaf-seat,  is  17^  units.  The  successive 
Heights  of  Lobes,  with  their  Differences,  are 
shewn  in  the  following  : — 


Table  of  the  Heights  of  Lobes  in  a Five- 
lobe  Leaf  (Fig  14). 


These  Heights  are  not  quite  mathematically 
correct ; but  they  are  sufficiently  near  for  all 
practical  purposes  as  they  do  not  involve  any 
fraction  less  than  | of  a unit.  The  Columns 
of  Differences  shew  that  the  increase  in 
Height  is  at  an  increasing  ratio. 


Table  of  Heights  in  a Four-lobed  Leaf 
(Fig.  27A'. 
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<U 
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00 
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II 
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30 

Table  of  Heights  in  a Three-lobed  Leaf 
(Fig.  27  b). 


O 

<v 

6 

u 

Height 

Lobe 
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Differeni 
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O 
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30 

Table  of 

Heights  in 

a Two-lobed  Leaf 

(Fig.  27c). 

0 

6 

a 
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s 

Lobe  No.  1 . . 

11 

}8 
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19 
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30 

The  Height  of  the  Inner-edge  of  each 
Lobe,  from  the  Apex  to  the  Head  of  the  Sinus, 
measured  on  a vertical  line,  as  shewn  by  the 
numeral — 4'" — in  figs.  22  and  23,  is  constant 
in  each  Leaf;  but  varies  in  the  different 
Leaves.  Thus  : in  the  Five-lobed  4*2  leaf,  it 
is  3!  units  ; in  the  6-4  leaf,  it  is  4!  ; in  the  9-6 
leaf,  it  is  4I;  and  in  the  13*9  leaf,  it  is  5. 

The  Height  of  the  Nucleus,  from  the 
Seat-line  to  the  lowest  Lobe-head,  varies  in 
the  different  Leaves.  Thus  in  the  Five-lobed 
4*2  leaf,  it  is  6 units  ; in  the  6^4  leaf  it  is  5 ; in 
the  9-6  leaf  it  is  4J  ; and  in  the  13^9  leaf  it  is 
4t- 

§ 39.— The  Lobe  : Overlapping. 

Redundance  of  the  Leaf-edge  sometimes 
causes  the  Lobes  to  be  so  full  that  two  adja- 
cent Lobes  cannot  lie  flat  in  the  same  plane ; 
and  consequently  a portion  of  one  Lobe  will  be 
in  front  of  a portion  of  the  adjacent  one.  This 
Overlapping  gives  Variety  in  the  surface- 
modelling ; and  has  been  adopted  in  the 
Korinthian  Leaf,  q.v.  The  Amount  of  Over- 
lap varies  according  to  the  Richness  of  the 
I Lobe-edge,  as  shown  by  a comparison  of  the 
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4 '2  leaf  (fig.  14)  in  which  the  Lobes  do  not 
overlap,  with  the  6*4  leaf  (fig.  24),  the  9’6  leaf 
(fig.  25),  and  the  13*9  leaf  (fig.  26),  in  which 
the  Lobes  overlap  to  an  extent  proportional  to 
their  Richness.  The  Inferior-lobes  are  in 
front  of  the  Superior-lobes  in  these  examples  ; 
because  these  shew  the  Outer-surface  of  the 
Leaves  (see  the  Korinthian  Leaf). 

Technically:  the  simpler  treatment,  in  fig. 
14,  is  the  more  suitable  for  Jiat  Decoration, 
e.g.  Inlay,  Stencil,  or  Colour  ; but  its  Clearness 
may  become  poor.  The  Overlapping  treat- 
ment is  better  for  relief  Decoration,  e.g. 


Modelling,  Carving,  or  Embossing ; but  its 
Richness  may  cause  confusion. 

§ 40. — The  Surface  : Venation. 

The  Venation  of  the  Artificial-leaf  is  a 
combination,  of  the  Parallel-starting  of  the 
Endogen  and  the  Divergent-growth  of  the 
Exogen  (§  27 0).  Fig.  18  shews  the  setting- 
out.  The  Positions  of  the  veins  are  found  by 
successive  Bisection  of  each  half,  along  the 
Seat-line  of  the  Leaf,  working  towards  the  Mid- 
rib. In  the  L.H.  half:  the  Vein  of  the  lowest 
Lobe  starts  in  a vertical  line  drawn  at  the  first 


Bisection ; that  of  the  next-lowest  is  at  the 
next  Bisection  ; and  so  on,  with  so  many  as 
are  required.  The  successive  Bisections  make 
the  leaf  richer  and  firmer  in  appearance  to- 
wards the  centre.  The  Directions  are  found 
by  the  successive  Bisection  of  the  Seat-line  on 
the  other  half  of  Leaf,  working  towards  the 
Leaf-edge  : the  Vein  of  the  Central-lobe  (No. 
1)  coincides  with  the  Mid-rib  ; that  of  the  next 
highest  Lobe  (No.  2)  is  drawn  from  the  Lobe- 
apex  to  the  first  Bisection  ; that  of  the  next- 
highest  (No.  3)  to  the  next  Bisection  ; and  so 
on,  with  so  many  as  are  required.  The  Veins 


are  drawn  tangential  to  the  above  lines ; and 
this  results  in  the  beautiful  Radiation  which  has 
been  likened  to  that  of  the  Anthemion-oma- 
ment.  Every  tooth  is  not  entitled  to  be  fur- 
nished with  a Vein  or  Rib  running  towards  it, 
but  only  those  which  are  Central-teeth,  marked 
— a — in  fig.  14. 

§ 41.— The  Surface:  Corrugation. 

The  Pipe — r or  s — in  the  right  hand,  or 
Inner-half,  fig.  14,  may  have  been  suggested 
by  the  Redundance  of  the  Vine-leaf,  or  have 
been  invented  by  some  Artist,  who  felt  that 
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Fig.  28. 


his  Artificial-leaf  needed  Variety-of-surface, 
and  also  some  Lines  that  should  radiate  like 
the  Ribs  and  Veins,  and  should  continue  the 
lines  of  the  Sinuses  towards  the  Nucleus  of  the 
leaf.  It  is  a projecting  Fold  of  the  surface  which 
commences  by  a slight  accentuation  of  the 
Leaf-edge  round  the  end  of  the  Sinus,  and  is 
continued  inwards,  towards  the  Nucleus  of  the 
Leaf,  following  the  curved  direction  of  the 
Veins,  as  shewn  in  fig.  55.  The  Pipes  do  not 
ramify  like  the  Ribs,  but  diminish  in  breadth 
and  projection,  as  they  approach  the  centre, 
until  they  “ die-away  ” into  the  Leaf-surface. 
The  Primary-pipes  cease  on  a line,  similar  to 
the  Sinus-line  mentioned  in  § 33,  the  position 
of  which  is  determined  by  the  ornamentist, 
according  as  he  desires  a broadly-treated  or  a 
much -corrugated  Nucleus.  The  Secondary- 
pipes  are  less  in  projection  and  length.  The 
Siniculus  is  not  furnished  with  a Pipe. 

§ 42.— The  two  treatments  of  Leaf -edge. 

Of  the  Treatments  of  Leaf-edge,  men- 
tioned in  § 26  (e)  to  (o),  the  most  useful  to  the 
Artist,  and  the  most  used  in  Ornament  are  : (k) 
the  Water-leaf,  and  (o)  the  Biserrate-lobe-leaf. 
The  former  is  broad  and  simple  ; and  the 
latter  is  cut-up  and  complicate.  The  strongly- 
marked  difference,  between  these  two,  leads 
to  a difference  in  their  Application. 

§ 43. — ' The  Water -leaf  : Application. 

The  Breadth  of  Effect  in  this  treatment 
helps  to  give  Mass  to  a composition  ; as  shewn 
by  the  flowers  in  figs.  49  and  50.  It  is  appro- 
priate for  the  Sheath  - leaves  of  the  smaller 
Branches  and  Tendrils,  as  it  may  be  made  less 
bulky,  and  consequently  clearer  in  effect,  than 
the  more  complicate  leaf.  The  Simplicity 
makes  it  lower  in  the  scale  than  its  more 
complicate  neighbour  : it  is  therefore  used 
(like  the  Sepal  or  Bract  in  Nature)  as  a cover- 
ing and  protection,  out  of  which  grows  the 
more-highly-developed  leaf;  as  shewn  in  figs. 
46,  and  60  (see  also  the  Stem-calyx  in  figs.  38, 
39  to  41,  and  49  to  51). 


Both  Treatments  have  been,  and  may  be, 
used  in  the  same  Feature  ; imitating  herein 


Fig.  2q. 

the  variety  of  leaf-shape  found  in  the  same 
plant  in  Nature. 
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Chapter  V.— THE  SHEATH-LEAF. 

§ 44.— Definition. 

The  Leaf  (or  Leaves)  which  enfolds  the 
Stem  and  the  Branches,  forming  a sheath 
round  them,  is  hence  termed  the  Sheath-leaf. 

§ 45.— The  Sheath -leaf:  Articulation. 

The  Junction  with  the  Stem  is  sessile. 
With  large  Stems,  it  is  furnished  with  a Stem- 
calyx,  q.v.  ; but  with  small  Branches,  this  is 
often  omitted. 


§45. — The  Sheath-leaf:  Number,  and 
Disposition. 

One  Leaf  at  each  Node,  as  shewn  in  fig.  i, 
is  sometimes  used  ; but  two , as  shewn  in  figs. 
39,  49,  &c.,  is  a more  usual  number ; three 
leaves  is  not  good,  because  of  the  loss  of 
Clearness  which  results.  When  there  is  one 
Leaf  at  each  Node : then  the  arrangement  is 
generally  alternate  on  an  Undulate  or  a 
Straight-stem.  On  a Spiral-stem  it  may  be 
oither  constant,  i.e.  always  on  the  outer  or  on 
the  inner  side  of  the  curve,  or  alternate. 

When  there  are  Two  Leaves  forming  a 
pair  at  each  Node : then  they  are  connate 
{i.e.  conjoined)  forming  a cup,  with  an  inter- 
vening Sinus,  as  shewn  in  fig.  39  bb-  One 


leaf,  of  each  pair,  should  be  larger  than  the 
other.  When  the  Stem  is  Undulate  : then  the 
larger  one  is  placed  on  the  outer-side  of  the 
curve,  as  shewn  in  figs.  iia.  39  to  41,  49,  50, 
and  51,  because  the  larger  Leaf  is  a sheath  to 
the  (larger)  Stem  (while  the  smaller  leaf  is  a 
sheath  to  the  (smaller)  Branch);  and  it  leads 
the  eye  round  the  curve  better  than  the  smaller 
one.  This  results  in  an  arrangement  in  . hich 
each  side  of  the  Stem  is  furnished  with  the 
larger  and  the  smaller  leaf  alter jiatcly.  When 
the  Stem  is  Straight : then  this  alternate 
arrangement  is  generally  better.  When  the 
Stem  is  Spiral : then  the  arrangement  may 
be  either  constant,  with  the  larger-leaf  on  the 
outer  side  of  the  curve,  as  shewn  in  fig.  32  ; or 
alternate.  If  the  Spiral-stem  should  grow 
against  the  sides  of  a Panel,  as  in  fig.  12  b : 
then  the  former  arrangement  is  generally 
better. 

When  there  are  Three  or  more  Leaves  at 
each  Node  : then  the  arrangement  is  suitable 
not  for  flat  decoration,  but  for  independent 
objects  (see  the  Korinthian-Ieaf,  the  Vase- 
leaf,  &c.). 

These  Arrangements  are  subject  to 
modification  at  the  Taste  of  the  Artist.  A 
Stem  might  be  furnished  with  two  Sheath- 
leaves  at  each  Node;  while  its  Branches  had 
only  one  ; or  the  larger-leaf  might  be  arranged 
on  the  inner- side  of  the  curve  ; and  so  on  ; 
but,  when  any  arrangement  is  chosen,  it  should 
be  followed  throughout ; i.e.  Consistency 
should  be  observed. 

§ 47. — The  Sheath-leaf  : Curvature. 

The  Commencement  of  the  Sheath-leaf  on 
an  Undulate-stem  should  not  be  placed  at  any 
axial  or  important  point  in  the  Growth -line. 
Thus  the  Equator-points  ( — a,  a — in  fig.  yg) 
should  be  avoided  ; because  then  there  would 
be  two  changes  (1,  in  the  Direction  of  the 
curve,  and  2,  in  the  Bulk  of  the  stem)  at  the 
same  place,  which  is  conspicuous  and  destroys 
the  repose  of  the  composition.  Similarly  the 
Tropic  - points  — d,  d — should  be  avoided. 
Hence  the  choice  is  limited  to  the  points — 
b,  c,  e,  and  f — ; and,  of  these, — c,  and  e — are 
the  most  suitable.  Similarly  on  a Spiral- 
stem  : the  points  which  are  axial,  i.e.  verti- 
cally above  and  below  the  Centre  of  the  spiral, 
should  be  avoided ; and  also  those  that  are 
level  with  it  at  the  sides. 

The  Curve  of  the  Stem  (whether  undulate, 
straight,  or  spiral)  should  be  followed  (as  men- 
tioned about  the  Branch  in  § 24)  for  a short 
distance  ; and  the  Sheath  - leaf,  in  parting 
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from  it,  should  have  only  a very  slight  diverg- 
ence at  first,  in  order  that  the  eye  may  run- 
along  either  curve  without  any  break. 

The  End  of  the  leaf  of  an  Undulate-stem 
should  avoid  the  Tropic-point,  always  ; and 
the  Equator-point,  if  possible ; so  that  the 
eye,  travelling  along  the  lines  of  the  Sheath- 
leaf,  may  not  be  stopped  at  the  Change-in- 
direction of  the  Stem-curvature.  The  end  of 
the  Sheath-leaf  should  be  slightly  curved  in 
the  new  Direction  taken  by  the  Stem,  for  the 
purpose  of  evincing  a kind  of  sympathy  with 
the  Stem,  and  also  to  suggest  the  new  Direc- 
tion to  the  eye,  as  shewn  in  Leaf — E — of 
fig.  40.  On  a Spiral-stem  : the  ending  of  the 
Leaf  is  more  free  ; except  when  it  approaches 
the  sides  of  a Panel  or  other  enclosed  space. 
In  this  case  : the  considerations  of  Distribu- 
tion and  Parallelism  govern  the  treatment. 


An  Increase  in  Curvature,  as  a con- 
sequence of  the  Radiation  resulting  from  the 
search  for  air  and  sunshine  ( cf . Radiation  § 6), 
or  of  the  Exhaustion  shewn  in  the  decrease  of 
the  Leaf  [cf.  § n),  generally  occurs.  The 
four  degrees  of  this  are  : — 

{a)  The  Simple  curve  (see  the  upper 
Flower-buds  of  figs.  30A  to  D), 
which  opens  slightly,  and  then 
follows  the  Growth-line ; 

(b)  The  A-verted  curve  (see  the  middle 

Buds),  which  turns  -away  from  the 
Growth-line  ; 

( c ) The  Re -verted  curve  (see  the  lower 

Buds),  which  turns-back  from  the 
Growth-line  (shewing  the  inner 
surface  of  the  leaf  termed  the  Re- 
verse) ; and 

( d ) The  Salembier-leaf  (see  fig- 31),  which 


Fig.  31. 


firstly  turns  - outwards,  and  then 
turns-inwards  towards  the  Growth- 
line. This  Leaf-ending,  used  by 
the  Artist  of  that  name,  circa  1 777, 
is  flabby  as  if  frost-bitten,  and 
wanting  in  character. 

This  Increase  in  Curvature  is  shewn  in  fig.  30 
to  be  proportional  to  the  Increase  in  Length  ; 
and  when  used  on  the  same  stem,  as  in  this 
case,  it  is  an  instance  of  Gradation.  The 
treatments  (b)  and  ( c ) are  very  useful  in  the 
application  of  ornament  to  enclosed-spaces, 
as  shewn  in  fig.  393  for  (b),  and  in  fig.  40  D 
for  (c). 

§ 48.— The  Sheath -leaf  : Subordination. 

Subordination  to  the  Flower  governs 
the  treatment  of  the  Sheath-leaf.  This  is 
shewn  in  the  following  manners  : — 


(a)  Size  : the  leaf  being  much  less  in  bulk 

than  the  Flower  (fig.  50)  ; 

(b)  Shape  : the  leaf  being  (almost)  coin- 

cident in  curvature  with  the  Stem, 
while  the  Flower  has  a strongly- 
pronounced  shape  (fig.  50) ; 

(c)  Colour  : the  leaf  being  light  or  quiet 

in  tone,  while  the  Flower  is  strong 
and  bright ; and 

(( d ) Relief : the  leaf  being  low  or  lying 
flatfish  upon  the  ground,  while  the 
Flower  is  high  in  projection  (fig.  47). 
If  this  be  not  considered : the  results  may  be 
as  unpleasing  as  those  in  the  treatment  of  the 
Leaf-edge. 

§ 49. — The  Sheath-leaf  : Proportion. 
Proportion  in  Bulk  to  the  Stem  is  an 
important  principle.  The  Sheath-leaf  must,  of 
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course,  be  larger  than  the  Stem,  even  when  it 
lies  close  against  it,  because  of  the  two  thick- 
nesses of  the  Leaf  itself ; as  shewn  in  fig.  47. 
In  the  case  of  large  Stems  the  Difference-in- 
bulk is  very  small ; as  shewn  in  the  Trajan 
frieze,  fig.  51.  In  the  case  of  small  Stems: 
the  Difference-in -bulk  may  be  greater;  as 
shewn  in  fig.  45.  In  the  case  of  Tendrils  : the 
Difference-in-bulk  may  be  very  great ; as  shown 
in  fig.  48C,  and  51. 

Proportion  in  Length  to  the  Curva- 
ture is  also  important.  This  Length  and 
that  of  the  uncovered  stem  are  together  equal 
to  the  Nodal-distance. 

It  will  be  found,  by  experiment,  that  the  length 
of  the  longer  Leaf  of  each  pair  should  be  not 
less  than  one-fourth  of  a circle,  90°,  and  not 
more  than  three-eighths,  or  1350.  If  less : 
then  the  Sheath  appears  mean,  and  there  is 
too  much  detail.  If  more  : then  the  Stem  is 
not  clear.  The  Undulate-stem  is  divisible, 


at  the  equatorial-points,  into  Arcs  which  are 
generally  about  120°,  or  one  third  of  a circle. 
One  Sheath  is  furnished  to  each  Arc ; and 
there  is  usually  a portion  of  the  Stem  un- 
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covered;  hence  the  length  will  be  somewhat 
less  than  the  third,  as  shewn  in  figs.  49,  and  50. 
The  Spiral-stem  is  divisible  into  quadrants 
by  lines  drawn  from  the  centre  at  45  ' with  the 


horizon,  as  shewn  in  fig.  32A.  These  lines 
mark  the  Leaf-ends ; and  the  Proportion,  be- 
tween the  Length  of  each  successive  Sheath 
and  the  Curvature  of  the  portion  of  the  Stem 
appertaining  to  it,  is  always  the  same  ; and 
hence  consistent.  When,  however,  the 
Sheaths  on  the  inner  coil  of  the  Spiral  are 
opposite  to  those  on  the  outer  coil,  and  end  on 
the  same  lines,  as  in  this  case  : then  they 
catch  the  eye ; and  the  effect  is  unpleasing. 
When  the  length  of  the  Sheath  is  two-fifths, 
two-sevenths,  or  two-ninths  of  a circle  : then 
the  repeat  will  not  coincide  in  one  revolution, 
and  the  Sheaths  on  the  inner  coil  will  not  be 
opposite  to  those  on  the  outer  coil,  as  shewn 
in  Fig.  32 B (which  is  drawm  with  the  length  at 
two-sevenths) ; and  the  effect  is  better.  In 
either  of  these  methods  the  principle  of 
gradation  in  size  is  apparent. 

§ 50. — The  Sheath-leaf  : Number  of 
Lobes. 

In  Large  work,  e.g.  the  Trajan-frieze, 
fig.  51,  or  the  large  Console -leaf,  fig.  60, 
there  may  be  five  Lobes  in  each  Leaf ; in 
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Smaller  Work,  e.g.  the  Medici-pilaster,  fig. 
47,  there  are  four  Lobes  in  each  Leaf ; and  in 
such  Small  Work  as  the  Borders,  figs.  41, 
and  49,  there  are  three  or  two  Lobes  in  each 
Leaf. 

§51. — The  Sheath -leaf  : Overlapping. 

With  Leaves  in  Pairs  to  form  the  Sheaths : 
one  leaf  generally  overlaps  the  other  ; though 
the  simpler  treatment,  in  which  they  only 
touch  each-other,  as  shewn  in  fig.  40A,  is  also 
used.  With  an  Undulate -stem : the  Larger- 
leaf  is  generally  arranged  on  the  Outer-side  of 
the  curve  ; and  this  leaf  generally  overlaps  the 
smaller-one  on  the  inner-side,  as  shewn  in 
fig.  40.  With  a Straight,  or  Spiral-stem  : the 
arrangement  and  overlapping  are  generally 
alternate.  The  Overlapping  of  Lobes,  men- 
tioned in  § 39,  will  also  generally  occur. 


These  Arrangements  are,  however,  sub- 
ject to  the  taste  of  the  Artist;  but  Consistency 
should  be  observed. 

Technically  : the  considerations,  men- 
tioned in  § 39,  govern  this  also. 

§ 52.— The  Sheath-leaf:  Developement 
of  Drawing. 

The  Normal  Attitude  of  an  Artificial- 
leaf,  i.e.  when  symmetrical  and  flat,  is  shewn 
in  fig.  14.  It  may,  however,  be  bent  to  one 
side  while  still  remaining  flat , as  shewn  in 
fig-  33  > or  if  may  be  curled  to  the  front  while 
still  remaining  symmetrical , as  shewn  in  fig. 
59.  The  last  of  these  is  the  Korinthian-leaf, 
q.v.  ; and  the  second  is  an  intermediate  stage 
in  the  drawing  of  the  Sheath-leaf. 

In  comparing  fig.  24  (which  is  a 6*4  five- 
lobed  Leaf)  with  fig.  33  (which  is  the  same 


Leaf  bent  towards  the  R.H.  side):  it  will  be 
seen  that,  in  the  latter  attitude  of  the  Leaf, 
the  Overlapping  of  the  Lobes  is  increased  on 
the  R.H.  side  and  diminished  on  the  other; 
and  further  that  the  width  of  the  Sinuses  is 
diminished  on  the  R.H.  side  and  increased  on 
the  other.  The  student  is  advised  to  cut-out 
the  Leaf  in  paper  ; and,  bending  it,  to  try  this 
for  himself. 

Similarly  fig.  34  a shews  the  three  upper 
Lobes,  of  the  4*2  five-lobed  Leaf  of  fig.  14, 
bent  towards  the  R.H.  side.  This  is  the 
second  stage  in  the  Drawing. 

Further  fig.  3413  shews  the  same  Leaf  re- 
drawn to  a narrower  breadth  ; with  the  result  of 
making  the  Teeth  narrower  and  more  pointed, 
as  if  seen  in  foreshortening.  The  Overlapping 
is  omitted  for  the  sake  of  clearness  ; but  the 
width  of  the  Sinuses  is  less  on  the  R.H.  side, 
and  greater  on  the  other.  This  is  the  third  stage* 


By  Dividing  the  Leaf  of  the  last  fig.  down 
the  Midrib  : the  two  halves  are  isolated,  as 
shewn  in  figs.  34C,  and  34D.  The  former  is 
used  in  drawing  the  leaf  on  the  outer-side  of 
the  Curve  ; and  the  latter  for  the  other.  This 
is  the  fourth  stage  ; and  from  this  there  is  an 
easy  transition  to  the  usual  Sheath-leaf. 

The  Curvature  of  the  End  of  Leaf,  in 
figs.  34C  and  34D,  is  the  Simple-curve  (a)  of 
§ 47.  The  AvERTED-curve  is  shewn,  in  fig. 
35 A for  the  outer-leaf,  and  fig.  35 C for  the 
inner  one.  The  REVERTED-curve  is  shewn,  in 
fig.  35  B for  the  outer-leaf,  and  fig.  35 D for  the 
inner  one. 

One-half  of  the  Leaf  (only)  is  usually 
shewn  in  side  - elevation  : the  other  half  being 
folded  round  the  Stem,  and  therefore  hidden 
behind  the  nearer-half.  This  other  or  further- 
half  should  not  be  forgotten  ; and  some  addi- 
tional small  portion  (e.g.  the  whole  of  the 
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Central-lobe)  may  often  be  shewn  in  perspec- 
tive or  three-quarter  view,  making  the  Leaf 
clearer  (i.e.  more  understandible)  and  more  in- 
teresting and  pleasing  ; as  in  fig.  36A  which  is 


an  outer-leaf  shewing  both  halves  of  the 
Central-lobe,  and  in  fig.  36C  which  is  an 
inner-leaf  shewing  both  halves  of  the  Central- 
lobe. 

When  Both  Halves  are  shewn  as  in  fig. 
37  : then  it  is  termed  a Displayed-leaf.  When 
both  halves  are  shewn,  with  one  in  front  of  the 
Stem  and  the  other  lying  against  the  ground 
behind  it  as  in  figs.  36B  and  36D  : then  it  is 
termed  a Folded-leaf.  In  these  two  cases : 
the  further-half  must  agree  with  the  nearer- 
half  in  Lobation,  Serration,  &c. ; because  both 
are  equal  halves  of  the  same  Leaf.  The  Made- 
leine ornament  before-mentioned  is  very  faulty 
in  this  : it  appears  to  have  been  designed,  or 
rather  adapted,  from  the  Medici  Pilasters, 
without  any  Thought  or  sense  of  Consistency. 

Technically  : the  Half-leaf,  as  shewn  in 
fig-  35>  1S  the  more  suitable  for  Jlat  Deco- 
ration, e.g.  Inlay,  Stencil,  &c.,  because  of  its 
Clearness ; and  the  Displayed-leaf,  as  shewn 
in  fig.  37,  is  better  for  relief  Decoration,  e.g. 


Carving,  Embossing,  &c.  In  Relief- work  : 
the  nearer-half  of  the  Displayed-leaf  will  be  in 
front  of  the  Stem,  and  it  will  therefore  project 
more  from  the  ground  than  the  further-half,  and 
that  will  lie  close  to  the  ground,  as  shewn  in  fu  . 
51,  and  in  some  portion^  of  the  Madeleine  orna- 
ment before-mentioned.  The  further-half  of  a 
Folded-leaf  is  sometimes  shewn  in 
with  good  effect,  lying  against  the  ground 
while  the  Stem  and  the  nearer-half  are  in  bolder 
relief,  as  seen  in  Meyer,  plate  25,  fig.  5,  also  in 
some  of  the  panels  in  the  church  of  S.M.  dei 
Miracoli  at  Venice,  and  in  figs.  36  B and 
seq. 

§ 53.— The  Sheath-leaf  : Venation. 

The  Radiation  of  the  Veins  adds  to  the 
Flay-of-line,  as  well  as  to  the  Surface-modelling 
in  Ornament.  In  a Leaf  on  the  outer-side  of 
a Spiral-branch  : the  Veins,  starting  tangen- 
tially from  near  the  Midrib  which  follows  round 
the  Spiral  and  diverging  towards  the  succes- 


sive Lobe-centres,  make  a series  of  lines,  which 
converge,  and  lead  the  eye  towards  the  Centre- 
flower  ; thus  enriching  the  Spiral  with  a Series 
of  related  lines,  as  shewn  in  fig.  51.  In  a 
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Leaf  on  the  inner  side  : the  Veins  diverge  and 
lead  the  eye  away  from  the  Centre. 


§ 54.— The  Sheath-leaf:  Application. 

Sheaths  are  useful  in  Ornamental-desio-n. 
for  reasons  which,  derived  partly  from  the 
observation  of  Nature,  and  partly  from  the 
exigencies  of  Decoration,  may  be  stated 
thus 

(a)  They  hide  the  Starting  of  the  Branches; 

and  lead  the  eye  along  the  Stem  ; 

(b)  They  clothe  the  Stem,  and  give  Variety 

and  Interest ; 

(c)  They  give  mass , and  opportunity  for 

Modelling  and  Colour ; 

id)  They  give  radiating  Play-of-line,  and 
Richness ; and 

(e)  They  give  opportunity  for  Jar allelism 
by  the  Re-verted  Leaf-ends. 

Examples  of  all  of  these  Uses  may  be  seen  in 
fig.  51,  or  in  any  piece  of  good  Ornament;  and 
the  Artist,  who  endeavours  to  make  a Panel- 
design  without  Sheath -leaves,  is  throwing-away 
a valuable  adjunct  in  his  Work. 


General  Notes. 

♦ 

Foreign  Exhibitions. — The  representatives  of 
some  of  the  largest  Moscow  commercial  firms  are 
organising  an  Exhibition  of  Russian  Manufactures, 
which  it  is  proposed  to  open  at  Teheran  at  the  end 
of  the  present  year.  An  exhibition,  in  which  Asiatic 
products  will  be  largely  represented,  is  arranged  to 
be  held  at  Nijni  Novgorod,  and  an  exhibition  of  the 
products  of  Asiatic  Russia,  to  be  held  at  Omsk  on 
the  completion  of  the  western  section  of  the  great 
Siberian  railway,  has  been  talked  about.  On  the 
10th  of  September  last,  the  Prince  of  Roumania 
opened  a Co  - operative  Exhibition  at  Bucharest. 
This  exhibition  is  almost  confined  to  Roumanian 
exhibitors,  but  it  is  stated  that  there  are  250 
foreign  exhibitors,  of  whom  the  larger  pait  are 
Austro-Hungarian  subjects. 

Gold  Production  in  British  Guiana. — The 
report  of  the  Council  of  the  Institute  of  Mines  and 
Forests  of  British  Guiana  for  the  year  1893-94  states 
that  during  the  year  ended  June  30,  1894,  the  yield 
of  gold  has  been  137,822  ounces  as  against  138,279 
ounces  for  the  corresponding  period  1892-3.  The 
small  decrease  of  457  ounces  is  confined  to  the  north- 
west district,  which,  taking  the  Barima  and  Barama 
together,  shows  a falling  off  of  1,487  ounces.  The 
rivers  of  the  Essequebo  basin  on  the  other  hand  have, 
with  the  exception  of  the  Mazaruni,  shown  a marked 
improvement.  The  small  total  diminution  in  pro- 
duction, as  shown  in  the  last  year’s  returns,  is  not 
due  to  exhaustion,  as  is  shown  by  the  steady  improve- 
ment of  the  Potaro,  Essequebo,  and  Cuyuni  dis- 
tricts, but  is  probably  the  result  of  the  some- 
what large  investments  made  in  quartz  mining 
companies  in  1893.  Of  the  total  number  of 
labourers  employed  1,109  ^ave  been  engaged  in 
the  development  of  the  quartz  reefs.  It  is  not  sur- 
prising that  the  north-west  district  has  retrograded, 
as  it  is  in  that  part  of  the  colony  that  the  greatest 
attention  has  been  turned  to  mining  proper,  and  no 
less  than  seven  companies  have  been  engaged  in 
development  work,  which,  though  promising  a rich 
harvest  in  the  future,  cannot  be  said  to  increase  the 
colony’s  production  in  the  present.  Again,  although 
there  are  one  or  two  fairly  large  and  well  managed 
placer  mining  companies  working  in  the  north-west 
district,  the  majority  of  the  men  engaged  there  in 
placer  mining  are  working  on  small  ventures,  con- 
ducted, to  a large  extent,  by  amateurs  in  gold 
mining.  It  appears,  from  a tabular  statement  which 
is  appended  to  the  report  of  the  Council  of  the 
Institute  of  Mines,  that  the  production  of  gold  in 
British  Guiana  amounted  to  250  ounces  in  1884; 
6,000  ounces  in  1886;  32,000  ounces  in  1890;  and 
110,500  ounces  in  1891-92. 
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Lecture  IV. — Delivered  T2  March,  1894. 

Chapter  VI.— THE  STEM-CALYX. 

§ 55* — Definitions. 

The  Stem-calyx  is  the  small  Cup  formed 
by  a Whorl  of  leaves  at  the  Node  below  the 
articulation  of  the  Sheath.  In  Nature  the 
Leaf-buds,  which  have  protected  the  growing 
Branch,  fall-back;  and  it  appears  to  grow 
through  the  group  ; in  the  same  manner  as 
the  Sepals  of  the  Calyx  fall-back  when  the 
matured  Corolla  appears  to  grow  through 
them.  Hence  these  leaves  may  be  considered 
as  the  Sepals  of  the  more  beautiful  Sheath- 
leaves;  and  therefore  the  term — Stem-calyx. 

§56 — The  Stem-calyx:  Developement. 

A Bud,  like  fig.  38B  in  side-view  and  fig. 
38G  in  plan,  may  be  supposed  to  grow  at  the 
end  of  the  Stem.  In  course  of  time  : this 
opens,  as  shewn  in  figs.  38D  and  E.  The 
Sepals  are  displayed,  as  in  figs.  38 F,  G,  and 
H ’;  or  fall-back,  as  in  figs.  38  I,  K,  and  L. 

§ 57. — The  Stem-calyx  : Shape. 

The  Circular  Mass-shape  is  shewn  in  all 
the  Plans,  figs.  38C,  E,  G,  and  K.  This  results 
from  the  fact — that  all  the  Sepals  are  of  equal 
length — ; and  it  is  useful  in  drawing  the  Per- 
spective-views, figs.  38H,  and  L. 

The  Calyx  is  more  understandible,  and  more 
beautiful,  when  shewn  in  perspective,  as  in  fig. 
38L,  and  fig.  39,  than  in  side-view. 

§ 58.— The  Stem-calyx  : Position. 

Close  to  the  Node  is  the  proper  position. 
The  curves  of  the  Pipes  and  Veins  of  the  Caylx- 
leaves  grow-out  from  the  Stem  in  a tangential 


line,  like  that  of  the  mouth  of  a French-horn  ; 
and  the  commencement  of  the  Sheath  is  tan- 
gential to  them,  as  shewn  in  fig.  38L.  The 
Stem -calyx  is  an  appendage  to  the  Sheath  ; 
and  is  therefore  in  immediate  contiguity  to  it, 
with  no  intervening  Stem. 

§ 59.— The  Stem  Calyx:  Number  and 
Arrangement  of  Sepals. 

Four  Sepals  to  each  Calyx,  as  shewn  in  figs. 
38B  to  L,  are  sometimes  used  ; but pivc  Sepals 
make  a more  solid  and  pleasing  mass  'see  in 
the  Flower,  § 68).  In  the  large  Trajan-friez 
fig.  51,  there  are  seven  and  eight ; but  these  are 
too  small  in  proportion  to  the  Sheath-leaves. 

They  are  Conjoined  at  the  Leaf-base  ; with 
a Sinus  between  each  two  Leaves  ; and  when 
they  are  reverted,  a Pipe  extends  inwards 
from  each  Sinus-head. 

Intermediate-leaves  (or  sepals)  are  not 
used ; because  these  Leaves  are  themselves 
Sepals;  and  the  intermediate  Sepals  are  re- 
served for  the  Flower.  If  the  Division  by  the 
Sinuses  should  cause  the  Stem-calyx  to  be 
too-much  cut-up  : then  the  Sepals  may  be 
revolved  or  overlapped. 

Coincidence  of  Line,  between  the  centre- 
vein  of  a Sepal  and  the  Growth-line,  is  to  be 
avoided,  for  the  sake  of  clearness. 

§60. — The  Stem-calyx:  Subordination. 

Subordination  to  the  Sheath,  governing 
the  Stem-calyx,  may  be  shewn,  as  mentioned 
in  § 48.  The  calyx  is  only  a protecting  feature 
like  the  Sepals  ; and  therefore  it  should,  like 
them,  be  a grade  lower  in  the  scale  of  beauty 
than  the  Leaves  it  has  covered.  Hence  it 
should  have  not  too  much  variety  ; and  there- 
fore it  is  composed  generally  of  Water-leaves  ; 
as  shewn  in  figs.  41,  50,  &c.  In  large  and 
rich  compositions  : it  is  sometimes  composed 
of  Biserrate-lobe-leaves,  as  shewn  in  fig.  51  ; 
but  this  treatment  loses  the  clearness  which 
would  have  resulted  from  the  former.  The 
Shape  should  be  not  too  pronounce. : 7 : the 
Leaf-curvature  may  either  follow  the  Growth  - 
line,  like  (a)  in  § 47 ; or  be  reverted,  like  (c). 
If  the  shape  be  approximately  straight  and 
crossing  the  growth -line  at  right-angles,  as 
shewn  in  figs.  38F,  and  38H  : then  it  is  too 
aggressive  ; and  the  eye  is  arrested  at  the 
Node,  which  should  not  occur  unless  required 
by  the  exigencies  of  the  composition. 

§ 61.— The  Stem-calyx:  Application. 

Calices  are  useful  in  Ornamental-design  for 
the  following  reasons  : — • 
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(. a ) They  clothe  the  Stem,  and  give 
Variety  and  Interest ; 

(b)  They  give  mass , and  opportunity  for 
Modelling,  or  Colour ; 


(c)  They  serve  as  centres  from  which  the 

Tangential-branching  radiates ; and 

( d ) They  give  opportunity  ior  parallelism. 
Their  first  systematic  use,  by  the  Romans,  is 


quite  consonant  with  the  character  of  that 
logical  and  law-making  Nation. 

Consistency  should  govern  the  use  : thus 


if  introduced  at  the  Nodes — a,  and  c — in 
fig.  38A,  there  should  be  one  at  the  Node 
— b — , and  at  all  similar  positions  on  the  Stem. 
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Chapter  VII.— STEM  CLOTHING. 

§ 62.— Definitions. 

The  Stem  and  Branches  are  said  to  be 
clothed  when  the  Sheath -leaves  and  Stem- 
calices,  mentioned  in  the  last  two  Chapters, 
are  applied.  The  Sheath  and  Calyx  may  be 
considered  in  reference  to  : — 


(a)  The  Stem  and  Branches,  i.e.  the 

added  Interest  or  Richness,  which 
is  treated-of  in  this  Chapter ; and 

( b ) The  Enclosed-space  in  which  the 

ornament  is  applied,  i.e.  the  Dis- 
tribution of  the  details  in  filling  the 
Interstices  between  the  larger  por- 
tions, which  is  treated-of  in  Chapter 
XIV. 


Figs.  39,  40,  & 41. 


A kind  of  Artificial  - ornament,  in  which 
Sheath-leaves  were  not  used,  was  much  prac- 
tised by  the  German  Silver-engravers  of  the 
sixteenth  century.  The  Stem,  fig.  28,  by  H. 
Aldegrever,  circa  1540,  shews  very  few 
Sheath  - leaves ; and  they  appear  to  have 
been  applied  in  a very  casual  manner,  without 
any  regular  system.  This  method  generally 
produces  an  effect  in  which  the  Stems  are 
too  thin , and  the  (small)  masses  are  confused 
It  makes  Texture,  rather  than  organic  Orna- 
ment. 

§ 63. — Stem-Clothing  : Developement. 

The  Gradual  Enrichment  of  the  Stem, 
by  the  addition  of  Sheaths  and  Calices,  is 


shewn  in  figs.  39  to  41.  These  three  figures 
may  be  joined-together;  and  thus  form  one 
Border,  which  will  shew  the  gradual  Increase 
of  Clothing,  from  the  bare  Stem — a— to  the 
full  Clothing — k — > as  follows  : — 

A ...shews  the  Stem  and  Branches  without 
clothing,  as  set-out  by  the  Artist. 

B ...shews  the  large  Primary-sheath,  which 
covers  the  Node. 

0 ...shews  the  Stem-calyx. 

D ...shews  the  Reverted-end  of  Sheath. 

E ...shews  the  Secondary-sheath  (one  leaf 
only),  which  clothes  the  continuing 
Stem. 

F ...shews  the  Tertiary  - sheath,  which 
clothes  the  issuing  Branch. 
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G ..  shews  the  Reverted-end  of  Secondary- 
sheath,  which  curls  - round  the 
Branch,  and  so  gives  Connected- 
ness to  the  composition. 

H ...shews  a similar  Reverted-end  of  the 
Inner-leaf  of  the  Primary-sheath, 
which  also  curls-round  the  Branch, 
and  gives  more  Connectedness. 

I ...shews  a fourth  Sheath,  which  further 
clothes  the  Stem. 

Each  of  these,  from — B — to  — I — , is  an 
Additional  - portion  to  the  before  - existing 
Design  ; and,  after  its  introduction,  it  is  con- 
tinued to  the  end  of  the  figure. 

K ...shews  the  application  of  Biserrate- 
lobation  to  the  Leaf-edge,  which 
imparts  the  final  Richness  to  the 
Clothing. 

Technically  : the  Connectedness,  result- 
ing from  the  curling-over  at — G and  H — , is 
very  useful  in  Gratings,  &c.,  and  also  in 
Stencilling,  in  which  it  gives  opportunity  for 
the  Ties. 

Chapter  VIII. -THE  FLOWER. 

§ 64. — Definitions. 

The  Flower  is  a “ terminal-bud  ” which 
encloses  the  arrangements  provided  for  the 
reproduction  of  the  Plant.  In  being  a lermi- 
natmg  organ  [i.e.  as  there  is  no  stem  or  leaf 
growing-out  from  it)  it  differs  from  the  Leaf- 
buds,  through  which  the  new  Branch  grows. 
The  Flower  usually  consists  of  two  Whorls  of 
Leaves,  arranged  concentrically  round  the 
central  organ,  which  is  termed  the  Pistil. 

The  Calyx,  or  outer-whorl,  which  is  so 
termed  because  it  covers  and  protects  the 
inner-whorl,  is  generally  cup-like  in  form  ; 
and  is  divided  into  leaves,  termed  Sepals. 

The  Sepal  is  a small  strong  coarse  leaf  ; 
generally  green  or  dull  in  colour ; and 
generally  conjoined  to  the  others  at  the  base. 

The  Corolla  or  inner-whorl,  which  is  so 
termed  because  of  its  general  similarity  to  a 
small  Crown , is  composed  of  a number  of 
leaves  termed  Petals. 

The  Petal  is  a large  fine  dedicate  leaf ; 
bright  in  colour ; and  generally  distinct,  with 
a narrow  stalk-end  to  each,  by  which  it  is 
attached  at  the  base. 

§65. — Principles  from  Nature. 

The  Number  and  Arrangement  is  termed 
the  Inflorescence.  There  are  many  varieties 
in  this,  between  the  Single  arrangement  of  the 
Arum-lily,  the  Spike  - arrangement  of  the 


Hollyhock,  and  the  Clustered-arrangement  of 
the  Hemlock  ; each  of  which  affords  valuable 
suggestions.  (See  § 67.) 

The  Typical  Form,  as  regards  both  the 
Plan  (or  full-face-view)  and  the  Profile  (or 
side-view),  is  given  chiefly  by  the  Petals.  The 
Plan  is  generally  circular  in  mass-shape ; 
and  the  Petals  are  generally  equal  to  each- 
other  ; and  radial  in  position  : as  in  the  Rose, 
Mallow,  Aster,  &c.  Some  Flowers  are  not 
circular  but  bi-axial}  i.e.  divisible  into  two 
reciprocating  Halves,  e.g.  the  Fox-glove, 
Laburnum,  Pea,  &c.  ; which  are  termed 
Papilionaceous,  from  their  resemblance  to 
a Butterfly.  In  Circular  Flowers  : the 
Petals  of  the  superior  Whorl  are  arranged 
alternately  with  the  Sepals  of  the  inferior 
Whorl ; so  that  the  end  of  a Sepal  is  visible 
between  each  two  adjacent  Petals.  The  Pro- 
file is  very  varied  : in  the  circtdar  Flowers, 
between  the  Plate-form  of  the  Aster,  the  Bowl- 
form  of  the  Ranunculus,  the  Cup-form  of  the 
Tulip,  the  Cone-form  of  the  Convolvulus,  the 
Trumpet-form  of  the  Daffodil,  the  Bell-form  of 
the  Campanula,  the  Re-verted-leaf-form  of 
the  Iris  ; and  in  the  papilionaceous  Flowers, 
by  their  characteristic  Side-views  ; all  of  which 
afford  valuable  suggestions  in  Art.  (See  § 68.) 

The  Attitude  is  very  varied  in  the  different 
plants  ; but  the  three  which  are  the  most 
characteristic  are  : (1)  the  vertical  or  Erect- 
attitude,  as  in  the  Geranium  ; (2)  the  oblique 
or  Drooping-attitude,  as  in  the  Sunflower  ; 
and  (3)  the  pendulous  or  Hanging-attitude,  as 
in  the  Fuchsia.  (See  § 69.) 

The  Position,  on  the  Plant,  is  also  varied  in 
the  different  plants  ; but  the  two  which  are 
the  most  characteristic  are  : (1)  the  Axillary- 
position,  in  which  the  Flower  grows-out  in  the 
angle  between  the  Stem  and  Branch ; and  (2) 
the  Summit  - position,  in  which  the  Flower 
grows  at  the  end  of  the  Stem.  In  the  former, 
the  flowers  are  distributed  at  intervals  up  the 
Stem.  In  the  latter,  there  is  no  flower  until 
the  end  of  the  Stem.  (See  § 70.) 

The  Conspicuousness,  necessary  to  attract 
the  Insects,  &c.,  for  the  purpose  of  distribu- 
ting the  Pollen,  is  attained  by  largeness  of 
Size  and  brilliancy  of  Colour,  as  well  as  by 
the  sweetness  of  Perfume.  (See  § 71.) 

The  Junction,  of  the  Stalk  with  the  Flower, 
is  also  varied  in  the  different  Plants  ; but  the 
three  degrees  of  preparedness  which  are  most 
characteristic  are  shewn  in  : (1)  the  subtle 
lines  of  the  Crocus,  in  which  it  is  difficult  from 
the  form  (only)  to  determine  where  the  Stalk 
ends  and  the  Flower  begins  ; (2)  the  more- 
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pronounced  lines  of  the  Rosebud,  in  which  the  I 
separation,  between  the  Ovary  and  the  en- 
closed Corolla,  is  suggested  by  the  contraction 
of  the  form  ; and  (3)  the  well-articulated  lines 
of  the  Poppy-fruit,  where  the  junction,  of  the 
deciduous  Calyx  with  the  Stalk,  is  very  dis- 
tinct. (See  § 72.) 


number  of  the  Petals  varies  from  three  or  four 
to  eight  or  more  ; an  odd  number  being  less 
easy  to  comprehend  at  the  first  glance  ; and 
therefore  appearing  more  multitudinous  and 
rich,  in  effect.  The  Rosette  in  fig.  42 A 
contains  five.  The  Petals  a it  conjoin 
the  purpose  of  giving  connectedness  and 
P»readth.  The  Sepals  arc  equal  in  number 
to  the  Petals  ; and  alternate  in  arrangement  ; 
consequently  the  spaces  of  the  intervening 
Sinuses  (which  might  cut-up  the  Flower  and 
lose  its  Breadth-of-effect)  are  occupied  or  filled 
by  the  Sepal-ends  ; as  shewn  in  figs.  43B  and 
50;  and  also  in  the  Rosettes  in  fig.  42.  The 
Leaves  are  shewn  as  if  Jlat  in  A ; and  the 
Mass-shape  is  somewhat  pentagonal  in  cha- 
racter. If  it  be  desired  to  have  a circular 
Mass-shape  : the  Sepals  should  be  longer,  so 
that  each  may  touch  the  circumscribed  Circle  ; 
or  the  Petals  may  be  curled-up  so  that  they 
may  not  project  beyond  the  Circle  of  the 
Sepals,  as  shewn  in  fig.  42B.  Some  Flowers 


Fig.  43. 

in  Nature  have  contorted  /Estivation  (/  <\  each 
Petal  overlaps  its  neighbour  on  one  side,  and  is, 
overlapped  by  its  neighbour  on  the  other)  e.g. 
the  Periwinkle.  This  leads  the  eye  round,  and 
suggests  a revolving  ; and  may  have  given  rise 
to  the  idea  of  the  Revolving-rosette,  shewn  in 


§ 66.— The  Flower  : Rosettes. 
When  Isolated  and  shewn  Full-face  : 
the  Artificial-flower  is  termed  a Rosette.  Ihe 


Fig.  42. 
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fig.  42C,  which  is  sometimes  introduced, 
among  others,  to  give  Variety.  Simple 
Rosettes  are  shewn  in  the  Ionic  Pilaster- 
capital  of  fig.  20 ; and  compound  ones  ( i.e . 
with  two  Whorls  of  Leaves)  are  shewn  in  the 
Stele-crest,  below.  For  other  details  : see  § 68. 

§ 67. — The  Flower  : Number. 

The  Number  of  Flowers  varies  at  the 
choice  of  the  Artist : in  a vertebrate  Border, 
he  will  arrange  them  in  Pairs ; in  an  undulate 
Border  he  will  arrange  them  singly  or  in  single 
Groups  ; in  a Panel,  he  will  arrange  them  to 
compose  with  the  other  important  Masses  in 
his  Ornament.  When  only  Texture  is  desired  : 
then  the  Flowers  will  be  numerous,  small,  and 
evenly-distributed.  When  the  composition  of 
Masses  is  desired : then  they  will  be  few, 
large,  and  symmetrically -placed. 

§ 68. — The  Flower  : Typical  Forms. 

The  Circular  Mass-shape,  mentioned  §66, 
and  shewn  in  Figs.  43,  47,  50,  51,  &c.,  is  most 
generally  adopted. 


Fig.  44. 

The  Petal-edge  is  better  when  it  is  sinuate , 
as  in  figs.  43  and  50,  than  when  it  is  serrate , 


as  in  figs.  42,  47,  and  51 ; because  the  differ- 
ence of  Leaf-edge  gives  Variety ; and  the 
broader  treatment  of  the  Flower  gives  Import- 
ance. If  Richness  be  desired,  in  a sinuate 
Petal : it  may  be  given  in  the  Colouring,  or  the 
Modelling.  The  Petals  should,  as  in  Nature, 
be  more  beautiful  than  the  ordinary  Leaves  ; 
and  this  is  effected  by  giving  to  the  Flower: — 

more  Mass  more  Colour  more  Relief 
when  flat;  when  painted;  when  modelled. 

The  Venation  is  radial ; and  gives  pleasing 
Flow-of-line  from  the  Flower-centre. 

The  Bi-axial  form,  composed  of  two  Petals, 
as  shewn  in  Fig.  44,  is  rarer.  It  may  have 
been  suggested  by  the  papilionaceous  Flowers 
of  the  order  Fabaceae,  or  it  may  be  a develope- 
ment  from  a Sheath.  One  of  the  Petals  is 
generally  much  longer  than  the  other ; some- 
times the  one  on  the  outer-side  of  the  Growth- 
line is  larger ; but  there  is  more  character 
when  the  one  on  the  inner-side  is  larger,  as 
shewn  in  fig.  44.  The  Sepals  are  shewn  as 
being  four  in  number  in  44^.  The  Calyx  is 
omitted  in  fig.  445.  The  former  of  these  is 
better  because  it  is  more  highly  articulated, 
and  therefore  richer ; and  also  because  the 
reverted  Sepals  make  a Boss  which  adds  to 
the  light-and-shade,  and  is  (like  the  Stem- 
calyx)  a centre  from  which  the  diverging  lines 
of  the  Petals  radiate.  The  Venation  is  tan- 
gential; and  gives  pleasing  flow-of-line  from 
the  Midrib  of  Petal. 

§ 69.— The  Flower:  Attitude. 

The  Growth-lines,  shewn  in  fig.  3,  govern 
the  Attitude  of  the  Flower.  The  Vertical 
Growth-line  will  obviously  give  the  Erect- 
attitude  ; and  the  Palmate  Growth-line  will 
give  every  variety  of  attitude.  On  horizontal 
surfaces  the  attitudes  will  be  drooping,  com- 
bined with  the  full-face-view  ; and  on  a 
vertical  surface  the  attitudes  will  be  generally 
erect,  combined  with  the  side-view. 

\ 70. — The  Flower  : Position. 

The  Stem -end  is  the  most  usual  position  for 
Flowers  in  Ornament.  The  Stem  is  usually 
spiral ; and  the  Flower  is  circular,  large,  and 
shewn  in  the  Plan,  or  the  Three-quarter-view  ; 
as  in  fig.  50. 

The  Axil  is  occasionally  used ; and  the 
Flower  is  small,  and  shewn  in  Side-view ; as 
in  fig.  49,  at  B. 

In  Borders,  &c.,  which  are  treated  with 
repeating  ornament : the  positions  are  rigidly 
fixed  by  the  necessities  of  the  Repeat. 
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In  PANELS,  &c.,  in  which  the  ornament  is 
not  repeated : the  positions  are  more  free  ; 
but  with  a general  distribution  of  more  Flowers 
near  the  top  than  near  the  bottom. 


§ 71. — The  Flower  : Con  >pi< 

The  Brilliant  Colour  of  the  Natural 
Flower  is  generally  followed  in  the  Artificial- 
flower,  making  it  a centre  of  colour  toward- 


Fig.  45. 


which  the  Leaves,  &c.,  lead-up.  In  Relief- 
work  : the  brighter  Colour  is  replaced  by  the 
higher  Projection  ; and  the  Flower  becomes 
the  Boss  or  chief  Mass  amid  the  Foliage,  e.g. 
in  the  Medici  Pilaster,  fig.  47. 

§ 72. — The  Flower:  Articulation. 

The  Growth-line  of  the  Stem  or  Stalk, 
and  that  of  the  Flower,  are  parts  of  the  same 
curve.  This  Curve  should  be  simple  ; and  be 
easily  tracible,  so  that  the  eye,  travelling 
along  the  Stalk,  receives  no  check  when  it 
comes  to  the  Flower.  Hence  there  should  be 
Unity  of  Curvature ; and  the  Articulation 
should  be  either  visible,  or  inferrible. 

The  Visible  Articulation  occurs  when  the 
Flower  is  in  side-view;  as  shewn  in  fig.  43A 
for  a Circular  Flower,  and  in  fig.  44  for  Biaxial 
Flowers. 

The  Inferrible  Articulation  occurs  when 
the  Flower  is  in  Plan,  and  the  Stem  is  spiral ; 
as  shewn  in  figs.  43 B,  45,  50,  &c.  The 
Growth-line  is  dotted  in  the  first  two  of  these ; 
so  the  eye  easily  travels-round  ; and  the  mind 


Fig.  46. 
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perceives  the  Unity  of  Curvature.  Further : 
from  the  visible  portion  of  the  curved  Stalk — 
the  remainder,  growing  towards  the  centre  of 
the  Flower,  is  inferred.  Hence  the  Stalk 
should  have  so  much  visibley  and  the  visible 
part  should  have  so  much  curvature , as  will 
lead  the  eye  to  the  Flower-centre  : one  revolu- 
tion of  the  spiral  is  sufficient  for  this  ; as  shewn 
in  figs.  47,  &c. 

The  Junction  with  the  Stalk  may  follow 
any  of  the  three  degrees  mentioned  in  § 65  ; 
but  the  Deciduous-calyx -junction,  as  shewn  in 
fig.  43A,  evinces  the  most  prepared-ness  ; and 
gives  the  most  character. 

§ 73. — The  Flower  : View. 

The  Points-of-view,  from  which  the  Flower 
is  seen  in  Nature,  are  very  varied.  In  looking 
at  a Shrub,  the  Observer  sees  : some  flowers  in 
Plan,  others  in  Elevation,  others  in  Back- 
view,  and  many  others  in  every  degree  of 
Oblique-view.  From  these  : the  Ornamentist 
chooses  the  first  three  simpler  views;  and  also 
of  the  more  complex  views,  in  which  Perspec- 
tive is  necessary,  he  chooses  the  one  known  as 
the  Three-quarter-view. 

The  Plan  is  the  most  severe  treatment. 
When  the  Flower  is  isolated  as  a Rosette : 
then  it  is  appropriately  used,  as  in  fig.  29, 
also  in  Meyer,  plate  146,  for  a Volute-centre 
and  as  a Panel-centre  in  plates  154,  160,  161, 
&c.  When  the  Flower  is  connected  with 
Stems  and  Leaves,  as  being  an  integral  part 
of  Foliage  : then  this  severe  Plan-view  would 
be  too  archaic  or  Egyptian  in  character.  The 
Plan-view  is  useful  on  horizontal  surfaces 
and  specially  in  Floor-diapers  (Tiles,  Floor- 
cloth, &c.). 

The  Elevation  is  almost  as  severe  in  treat- 
ment. It  is  occasionally  used  for  Circular 
Flowers,  when  a strongly-marked  horizontal 
line  is  desired,  as  shewn  in  fig.  43^  ; and  it  is 
necessary  for  Two-leaved  Flowers  (fig.  44), 
which  would  not  be  clear  if  drawn  from  any 
other  Point-of-view.  The  Elevation-view  is 
useful  on  vertical  surfaces,  and  specially  in 
Pilaster-panels  (whenever  these  are  decorated 
with  vertebrate  ornament,  i.e.  with  a central- 
stem  and  symmetrical-branches),  as  shewn  in 
Meyer,  plate  13 1,  figs.  1 to  3.  The  beautiful 
and  suggestive  Profiles  of  Nature,  mentioned 
in  § 65,  are  used  here  with  good  effect. 

The  Back-view  gives  pleasant  variety.  As 
practice  : the  student  should  often  draw  the 
back-view  of  his  Ornament,  shewing  the  Calyx 
and  the  articulation  and  curvature  of  the  Stem 
to  each  Flower ; and  he  will  thus  realise  the 


organic  connection  between  the  Parts ; and 
be  better  able  to  make  his  design  clear . The 
Back-view  is  very  seldom  used  in  Art,  except 
in  double-faced  Gratings,  and  other  ground- 
less Ornaments. 

The  Three-quarter-view  is  the  most 
elastic  and  beautiful  treatment,  as  well  as  the 
most  true.  It  should  be  remembered  that 
Relief  and  Surface-decoration  are  the  repre- 
sentation (on  a Ground  or  Surface)  of  things 
which  are  (or  are  supposed  to  be)  solid ; and 
seen  in  JersJective.  The  Perspective-view, 
therefore,  gives  more  idea,  of  the  solid  reality, 
to  the  Spectator,  than  the  Plan-view  can  ; and 
hence  it  is  more  clear;  as  shewn  in  figs.  43B  , 
47,  and  50.  (The  large  Flowers,  in  fig.  51,  aie 
shewn  with  curved  midribs  to  the  Petals  ; but 
the  Disks  (or  Flower-centres)  are  concentric 
with  the  Flower-mass  ; and  consequently  they 
are  not  in  Perspective.)  This  Three-quarter- 
view  should  be  used,  always,  in  Ornament, 
except  where  the  Position  and  the  Material 
demand  the  more  severe  Plan-view. 

Technically:  The  Perspective-drawing  of 
the  Flower  does  not  necessarily  require  a light- 
and-shadow  treatment.  The  work  may  be 
beautifully  drawn  without  being  so  shaded  as 
to  disturb  the  sense  of  Jlatness , whenever 
this  latter  quality  is  necessary. 

[This  lecture  will  be  completed  in  the  next  Number.] 


Miscellaneous. 


PAPER  MANUFACTURING  INDUS  1RY  AT 
CANTON. 

Paper  mills  were  erected  about  five  years  ago  by 
a Chinese  company  at  a cost  of  25,000,000  dollars, 
about  twelve  miles  from  Canton.  The  necessary 
machinery  was  imported  from  England,  and  erected 
under  the  superintendence  of  two  Englishmen,  a 
manager  and  an  engineer,  but  at  present,  says  Her 
Majesty’s  Consul  at  Canton,  both  these  functions  are 
united  in  one  person — a Scotchman.  The  native 
staff  consists  of  200  Chinese,  of  whom  fifty  are 
women  and  girls  employed  at  picking  rags,  separating 
linen  from  jute,  &c.,  the  remainder  being  men  em- 
ployed in  the  care  of  the  machinery  or  in  the  actual 
manufacture  of  the  paper.  The  mills  work  day  and 
night  as  long  as  any  contract  is  on  hand ; the  com- 
pany only  accepts  contracts,  and  does  not  manufac- 
ture for  the  market  on  its  own  account,  consequently 
when  there  is  no  contract  the  mills  are  stopped,  but 
as  the  demand  is  fairly  constant,  this  is  said  not  often 
to  occur.  The  average  daily  out  put,  working  day 
and  night,  is  80  piculs  (10,640  lbs.),  and  the  average 
price  of  the  paper  is  about  10  dollars  per  picul  (21s. 
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per  133  lbs.).  The  expenses,  at  present,  average 
from  ^57  to  ^60  per  day,  and  the  actual  profits  are, 
roughly  speaking,  about  ^*220  per  month.  Last 
year  the  profits  averaged  3,000  dollars  (^330  per 
month),  but  owing  to  the  increase  in  the  price  of  coal, 
the  profits  have  become  cousiderably  less.  The 
paper  manufactured  is  principally  Chinese  writing 
paper  (not  the  best,  which  is  made  by  hand),  wrap- 
ping paper,  and  fireworks  paper.  The  first  is  made 
only  of  rags,  and  the  two  latter  of  jute,  straw,  and 
the  bark  of  the  mulberry  tree.  The  chemicals  used 
in  the  process  are  imported  half  from  Europe  and 
half  from  Japan.  The  water  used  is  filtered  once 
through  a bed  of  cocoanut  fibre.  Recently,  a Canton 
tobacco  merchant,  who  exports  largely  to  countries 
where  Chinese  are  living,  offered  to  take  a large 
quantity  of  wrapping  paper,  provided  a particular 
water-mark  could  be  made  in  a certain  place.  The 
company  are  trying  to  produce  the  water- mark,  and 
the  tobacco  merchant  says  that,  if  successful,  he 
could  employ  the  mills  to  the  extent  of  40,000  dollars 
per  annum.  Another  tobacco  merchant  also  offered 
work  to  the  extent  of  10,000  dollars  per  annum. 


General  Notes. 

+ 

Sanitary  Institute. — The  Council  of  the  Sani- 
tary Institute  have  arranged  for  a second  course  of  public 
lectures  on  the  “ Sanitation  of  Industries  and  Occu- 
pations,” to  be  delivered  at  the  Parkes  Museum,  Mar- 
garet-street,  on  Thursday  evenings,  Nov.  1,  8,  15,22, 
and  29,  at  8 p.m.  The  titles  of  the  lectures  are  : — 
Nov.  1,  “Coal Mining,”  by  Simeon  Snell,  M.R.C.S. ; 
Nov.  8,  ‘ * Quarrying  of  various  kinds — Granite, 
Marble,  Stone,  Slate,  Chalk,  and  Limestone,”  by 
Professor  C.  Le  Neve  Foster,  F.R.S. ; Nov.  15, 
“ Workers  in  Mercury,  Phosphorus,  and  Sulphur,” 
by  T.  Eustace  Hill,  M.B.  ; Nov.  22,  “ Chlorine  and 
Chrome  Compounds,”  by  D.  J.  O’Neil,  M.B  ; Nov. 
29,  “Workers  in  Copper,  Zinc,  Brass,  and  Tin,”  by 
R.  M.  Simon,  M.D. Cantab. 

Manchester  Arts  and  Crafts  Exhibition. — 
The  Art  Gallery  Committee  of  the  City  of  Man- 
chester has  arranged  to  hold  an  Exhibition  of  con- 
temporary Arts  and  Crafts,  in  the  rooms  of  the  City 
Art  Gallery,  in  April  next.  The  committee  hope  to 
receive  examples  of  decorative  painting,  sculpture, 
and  modelled  work ; wood,  stone,  and  ivory  carv- 
ing ; mosaic  work;  metal  work,  cast  and  wrought, 
and  chasing  in  iron,  brass,  copper,  gold,  and 
silver;  pottery  and  table  glass,  stained  and  painted 
glass ; textiles,  woven  and  printed,  embroidery, 
tapestry,  and  laces ; jewellery  and  other  articles  of 
personal  ornament  and  use ; clocks  and  watches ; 
engraving  and  printing,  book  decoration  and  binding, 
printers’  ornaments,  illuminated  and  decorated  MSS. ; 
ornamental  leather  work ; wall-papers,  and  other 
forms  of  surface  decoration ; photography ; designs 
and  cartoons  for  decoration  of  all  kinds;  architec- 


tural, mechanical,  and  ship  models.  Those  wishing 
to  exhibit  should  at  once  apply  to  the  Curator  of  the 
City  Art  Gallery,  Manchester. 

The  Sweetmeat  Industry  of  Bombay.— 
The  Rast  Goftar , the  leading  Gujerati  paper  of 
Bombay,  in  its  issue  of  the  16th  of  September, 
writes  : — “ Our  Anglicised  natives  like  all  European 
sweetmeats,  and  despise  their  own ; but  Sir  George 
Birdwood  likes  Indian  sweetmeats ; and  his  descrip- 
tions of  them  is  enough  to  make  the  mouth  water  of 
those  natives  who  still  like  them  as  we  [Editor  of  R.G.[ 
do.  They  are  published  in  the  Journal  of  the  Society 
of  Arts,  and  the  Doctor,  with  his  well-known  learn- 
ings gives  a most  captivating  account  of  every 
denomination  of  Bombay  sweetmeat  known  to  him, 
and  he  knows  more  than  we  ever  knew  ourselves 
before,  giving  simple  directions  for  making  each,  with 
a relish  as  if  he  was  sucking  them  all  the  time  he  was 
inditing  their  praises.  They  are  all — barf,  halvi, 
ghevar,  and  all — delightful  to  the  Doctor-poet ; and 
beside  these  Indian  sweetmeats  he  is  inclined  to  scoff 
at  the  European.  The  more  serious  reflection  on  his 
eulogium  is  that,  there  are  now  no  Englishmen  left 
of  the  old  East  India  Company’s  type  of  Sir  George 
Birdwood,  who  are  able,  or  care,  to  exert  themselves 
in  such  subtle,  indirect  ways,  to  influence  the  natives 
of  this  country  to  love  and  cherish  their  indigenous 
productions,  and  manufactures,  and  institutions,  i.e.,  : 
1 to  have  a good  conceit  of  themselves .’  ” 


MEETINGS  FOR  THE  ENSUING  WEEN 

Monday,  Nov.  5.— Farmers’  Club,  Salisbury-squarc  Hotel, 
Fleet-street,  E.C.,  4 p.m.  Mr.  Rew,  “ The  Report 
of  the  Royal  Commission  on  Labour,  so  far  as  it 
relates  to  the  Agricultural  Labourer.” 

Royal  Institution,  Albemarle-street,  W.,  5 p.m. 

General  Monthly  Meeting. 

Engineers,  Town-hall,  Westminster,  S.W.,  7^  p m. 
Chemical  Industry  (London  Section),  Burlington- 
house,  W.,  8 p.m.  1.  Mr.  Watson  Smith,  “The 
Composition  and  Constitution  of  certain  Alloys, 
by  the  late  Dr.  C.  R.  Alder  Wright.”  2.  Mr. 
W.  F.  Reid,  “ Note  on  Oxidised  Linseed  Oil.” 
British  Architects,  9,  Conduit-street,  W.,  8 p.m. 
Opening  Meeting.  Address  by  the  President,  Mr. 
Frank  C.  Penrose. 

AVednesday,  Nov.  7. ..Geological,  Burlington-house,  AV.,  8 
p.m.  1.  Prof.  A.  H.  Green,  “ Notes  on  some 
Recent  Sections  in  the  Malvern  Hills.”  2.  Mr. 
Philip  Lake,  “ The  Denbighshire  Series  of  South 
Denbighshire.”  3.  Rev.  J.  F.  Blake,  “ Some 
Points  in  the  Geology  of  the  Harlech  Area.” 
Thursday,  Nov.  8... Electrical  Engineers,  25,  Great  George- 
street,  S.W.,  8 pm.  x.  Mr.  H.  D.  AVilkinson, 
“Notes  on  Electric  Tramways  in  the  United  States.” 

2.  Messrs.  R.  AV.  Blackwell  and  Philip  Dawson, 
“ Electric  Traction,  with  special  reference  to  the 
Installation  of  Elevated  Conductors.” 

Friday,  Nov.  9 ...  Astronomical,  Burlington  - house,  AV.,  8 
p.m. 

Physical,  Science  Schools,  South  Kensington,  S.W., 
5 p.m.  1.  Mr.  J.  Larmor,  “The  Stationary  Light 
Waves.”  2.  Prof.  H.  Young,  “ Vapour  Pressure.” 

3.  Mr.  John  Burke,  “ The  Luminescence  of 
Glass.” 
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Notices. 

4 

ARRANGEMENTS  FOR  THE 
SESSION. 

The  First  Meeting  of  the  One  Hundred  and 
Forty-first  Session  of  the  Society  will  be  held 
on  Wednesday,  the  21st  November,  when  the 
Opening  Address  will  be  delivered  by  Major- 
General  Sir  John  Donnelly,  K.C.B., 
Chairman  of  the  Council.  Previous  to  Christ- 
mas there  will  be  four  Ordinary  Meetings,  in 
addition  to  the  Opening  Meeting.  The  follow- 
ing arrangements  have  been  made  : — 

November  21. — Opening  Address  by  Major- 
General  Sir  John  Donnelly,  K.C.B.,  Chairman 
of  the  Council. 

November  28. — “ Experiments  in  Aeronautics.” 
By  Hiram  Maxim.  Sir  Richard  Webster, 
G.C.M.G.,  Q.C.,  M.P.,  will  preside. 

December  5. — “ The  Electrical  Treatment  of 
Sewage.”  By  E.  Hermite.  Sir  Douglas  Galton, 
K.C.B.,  F.R.S.,  will  preside. 

December  12. — “ Manufacture  of  Salt.”  By 
Thomas  Ward. 

December  ^.—“Forestry.”  By  Lieut.-Gen, 
J.  Michael,  C.S.I. 

Papers  for  meetings  after  Christmas  : — 

“ The  Separation  of  Aluminium  by  the  Vautin 
Process.”  By  Professor  William  Chandler 
Roberts-Austen,  C.B.,  F.R.S. 

“The  Dressing  and  Metallurgical  Treatment  of 
Nickel  Ores.”  By  A.  G.  Charleton,  A.R.S.M. 

“ The  Use  of  Electricity  for  Cooking  and  Heating.” 
By  R.  E.  Crompton,  M.I.E.E. 

“ Tea.”  By  A.  G.  Stanton. 

“Improvements  in  Milling  Machinery.”  By  J. 
Harrison  Carter. 

“ Electric  Lighting  of  Ecclesiastical  Buildings.” 
By  Major-General  Charles  E.  Webber,  C.B. 

“Russian  Armenia.”  By  Dr.  A.  Markoff. 

“Madagascar.”  By  Captain  S.  Pasfield 
Oliver. 

“Commercial  Education  Abroad.”  By  Pro- 
fessor William  Layton. 


“The  Lushais,  and  the  Land  they  Live  in.”  By 
Captain  John  Shakespear. 

“The  Effects  of  Revenue  Legislation  on  the 
Agriculture  of  the  Madras  Presidency.”  By  C. 
Krishna  Menon. 

“The  Projected  Railways  of  India,  and  their 
Prospects.”  By  J.  W.  Parry,  A.M.Inst.C.E. 

“ Drawing  for  Process  Reproduction.”  By  Glke- 
son  White. 

“ Technical  Carpet  Designing.”  By  Alexander 
Millar. 


Indian  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Thursdays,  at  Half-past  Four 
or  Eight  o’clock  : — 

January  17,  Februaiy  14,  March  7,  28,  April  25, 
May  16. 

[It  has  been  arranged  that  three  of  the  meetings 
will  be  held  at  the  Imperial  Institute.] 


Foreign  and  Colonial  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Tuesdays,  at  Half-past  Four 
or  Eight  o’clock  : — 

January  22,  February  19,  March  5,  April  2,  30, 
May  21. 


Applied  Art  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Tuesday  Evenings,  at  Eight 
o’clock  : — 

February  5,  26,  March  19,  April  23,  May  7,  28. 


Cantor  Lectures. 

The  following  courses  of  Cantor  lectures 
will  be  delivered  on  Monday  Evenings,  at 
Eight  o’clock : — 

Professor  Vivian  B.  Lewes,  “ Modem 
Developments  in  Explosives.”  Four 
Lectures. 

November  26,  December  3,  10,  17. 

Professor  Silvanus  P.  Thompson,  D.Sc.. 
F.R.S. , “The  Arc  Light.”  Three  Lectures. 
January  14,  21,  28. 

Alan  S.  Cole,  “ Means  for  verifying  Ancient 
Embroideries  and  Laces.”  Three  Lectures. 
February  1 1,  18,  25. 

Dr.  D.  Morris,  C.M.G.,  “ Commercial 

Fibres.”  Three  Lectures. 

March  18,  25,  April  I. 

James  Douglas,  “ Recent  American  methods 
and  appliances  employed  in  the  Metallurgy 
of  Copper,  Lead,  Gold,  and  Silver.”  Four 
Lectures. 

April  22,  29,  May  6,  13. 
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Ernest  Hart,  D.C.L.,  “Japanese  Art  In- 
dustries.” Two  Lectures. 

May,  20,  27. 


Juvenile  Lectures. 

Two  lectures,  suitable  for  a juvenile  audience, 
will  be  delivered  by  Professor  C.  Vernon 
Boys,  F.R.S.,  on  “Waves  and  Ripples,”  on 
Wednesday  evenings,  January  2 and  9,  1895, 
at  7 p.m. 


Proceedings  of  the  Society. 


CANTOR  LECTURES . 

ARTIFICIAL  FOLIAGE  IN  ARCHITEC- 
TURE. 

By  Hugh  Stannus,  F.R.I.B.A. 

[the  right  of  reproducing  these  lectures  is  reserved.] 

Lecture  IV. — Delivered  T2  March , 1894. 

Chapter  IX.— THE  ELONGATE- 
FLOWER. 

§ 74. — Definition. 

The  Continued  Growth,  from  the 
Floaver-centre,  of  Petals  forming  cups  or 
buds,  is  termed  the  Elongate  - flower.  It  is 
intended  to  suggest,  in  figs.  43  and  44,  that, 
after  the  larger  petals  are  displayed,  there  is 
still  some  un-exhausted  vitality  which  produces 
the  additional  growth  of  smaller  Petals,  &c. 

§ 75. — The  Elongate -Flower  : Motive. 

The  Idea  might  have  been  adapted  from  the 
side-view  of  a Natural  Flower,  e.g.  the  Daffo- 
dil or  the  Fuchsia.  The  tubular  Perianth,  of 
the  former,  suggests  a succession  of  cup-like 
Buds  ; and  the  very  long  Pistil  and  Stamens 
of  the  latter  suggest  the  idea  of  continued 
growth  on  the  same  axis.  It  is,  however,  pro- 
bable that  it  was  invented  by  some  Artist,  who 
felt  that — to  finish  the  Stem  at  the  Flower — 
was  too  abrupt ; and  therefore  desired  a more- 
prepared  Ending,  like  the  Coda  after  the  Tema, 
in  Music. 

§ 76.— The  Elongate  - Flower  : 
Minuteness. 

The  Additional- growtpi  should  be  a 
grade  higher  than  the  Flower.  In  Nature  : 
there  is,  apparently,  a Scale  of  increase,  in 
delicate  and  minute  Beauty,  from  the  Trunk, 
through  the  Branch,  the  Leaf,  the  Calyx,  and 
Corolla,  to  the  Interior  and  Central-organs. 
The  Artist  should  strive  to  imitate  this 


diminuendo  in  his  work,  by  making  the  Elon- 
gate-growth more  delicate  and  fine.  He  may 
use  Serrate-edges,  &c.  ; but  he  must  keep  to 
Buds  or  Berries,  and  not  use  ordinary  Leaves 
or  Stems.  The  ornament,  in  fig.  45,  which 
shews  a Spiral-stem,  &c.,  growing-out  from 
first  Flower,  is  faulty  in  this  particular. 

§77. — The  Elongate  - Floaver  : 
Curvature. 

Continuity  of  Curvature  must  always 
be  preserved  between  the  Growth-line  of  the 
Stem  and  the  Elongation  of  the  Flower.  This 
is  shewn  in  fig.  43A,  in  which  the  Spiral  of 
Stem  is  joined  tangentially  with  the  vertical 
Growth-line  of  the  Flower;  in  figs.  43B  and 
44A,  in  which  the  Growth-line  is  a Loop,  like 
3F  ; and  in  fig.  44B,  in  which  the  Elongate- 
Flower  follows  the  Spiral.  It  is  also  tracibh  t 
in  fig.  53,  at— F— . 

§78. — The  Elongate  - Flower  : Propor- 
tion, and  Exhaustion. 

The  Bulk  of  the  Additional-growth 
must  be  not  too  large  for  the  Flower.  It 
may  be  short  and  swelling,  as  in  the  Trajan- 
frieze,  fig.  51  ; but  if  long,  it  should  be 
diminished  towards  the  end,  as  shewn  in 
figs.  30,  43,  44,  and  in  50  at  F . 

The  student  is  advised  to  draw  the  Flower 
with  the  Elongate  - growth  on  a straight 
Growth-line,  .as  suggested  in  § 25  and  shewn 
in  fig.  1 1 B ; and  he  will  then  perceive  if  the 
foliage  be  consistent. 

§ 79. — The  Elongate-Floaver  : 
Application. 

The  Additional  - growth  is  useful  in 
Ornamental-design  for  the  following  reasons 

[a)  It  prevents  an  abrupt  ending  of  the 

Stem,  at  the  Flower. 

( b ) It  gives,  by  the  Diminution,  a pleasing 

softening  to  the  Ornament ; like 
the  morendo  passages  in  Music. 

(c)  It  fills  the  Interspaces  between  the 

larger  portions. 

[d)  It  gives  opportunity  for  Lines-of- 

composition . 

(, e ) It  gives  opportunity  for  Parallelism 
to  the  Bounding-lines. 

Technically  : by  Crossing- over  the  Stems 
and  other  portions  of  the  Ornament,  it  gives 
Connectedness,  which  is  useful  in  several 
Materials. 
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Chapter  X.— THE  LEAF-CUP. 

§ 80— Definition. 

The  Group  of  Leaves,  of  a cup-like  form, 
out  of  which  the  Stems  issue,  is  termed  the 
Leaf-cup.  It  consists  of  two  parts  : (1)  the 
Cup,  which  is  composed  of  Sheath  - leaves, 
growing  upwards  ; and  (2)  the  Root-rosette, 
which  is  composed  of  simpler  Leaves,  lying 
upon  the  line  that  represents  the  lowest 
limit  of  the  surface  on  which  the  ornament  is 
applied  ; as  shewn  in  fig.  46. 

§ 81.— The  Leaf-cup:  Motive. 

The  Scales  and  Bracts  in  Nature  appear 
to  have  suggested  the  idea  of  this  portion  of 
Artificial-foliage.  It  is  obvious  that — being 
represented  as  organic , and  suggesting  the 
idea  of  growing — Artificial-foliage  must  have 
a Start  or  Commencement,  of  some  kind.  The 
sketch,  in  fig.  5,  shews  the  Stalk-end  of  the 
Branches  which  grow  from  the  centre  towards 
each  side;  similarly,  in  figs.  10  C and  12  B, 
the  Start  is  a Stalk-end.  In  the  panel  by 
Aldegrever,  fig.  28,  the  Start  is  from  or  out-of 
the  Vase-like  object  in  the  centre.  In  Greek- 
work:  the  Start  of  Organic -foliage  is  generally 
from  a Leaf-cup,  as  shewn  in  the  two  examples 
of  fig.  29.  The  Romans  adopted  this,  as  seen 
in  the  Medici- pilaster,  and  the  Trajan-frieze  ; 
and  they  completed  it  by  the  addition  of  the 
Root-rosette. 

It  may  be  assumed  that  the  Stem  pushes  its 
way  through  the  earth  into  the  air  and  sunshine 
(as  in  Nature) ; and  the  strong  Root-Scales, 
which  protected  the  tender  Shoot,  fall-outwards 
from  it.  It  will  be  perceived  that^  as  these 
Root-scales  are  equal,  and  lie  on  the  ground  in 
radial  positions,  they  form  a Rosette.  Further  : 
that  the  Stem,  clothed  in  its  Sheath -leaves, 
grows-up  through  this  Root-rosette  ; and  that, 
so  soon  as  they  are  clear  of  the  confining 
Earth,  they  swell  out  into  the  Cup -like  form, 
which  has  been  usually  adopted. 

§ 82.— The  Leaf-cup  : View. 

The  Side-view  is  the  most  characteristic, 
for  both  the  Cup  and  the  Rosette  ; and  it  has 
been  always  chosen.  This  does  not  imply  a 
Side-elevation  (because  that,  as  shewn  in 
figs.  46A  and  46D  , is  too  mechanical  and 
severe),  but  a more  free  Perspective-view  (as 
suggested  in  § 73,  for  the  Flower). 

§83. — The  Leaf-cup:  Number  and  Dis- 
position of  Leaves. 

An  Even  Number,  either  two  or  four,  is 
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adopted  in  Surface-decoration.  When  Two 
Leaves  are  used,  as  shown  in  Meyer,  plate 
170,  fig.  5 : the  effect  is  poor  and  wanting  in 
Mass;  and  there  is  also  a technical  difficulty 
in  shewing  clearly  the  Stems  converging  into 
the  Sinus  ; and  further — the  Mystery  of  Nature 
(which  hides  the  process  of  multiplying)  is 
ignored.  Hence  the  Greeks  introduced  the 
tongue-like  Leaf  between  the  pair  of  spirals 
from  which  each  Radiating-group  springs  ; as 
shewn  in  the  bands  in  Meyer,  plate  92,  and  in 
the  Akroters,  ibid>  plate  105.  These  Tongue- 
leaves  fill  the  Sinus,  and  produce  the  Mass  ; 
they  save  much  Labour  with  the  Radiating- 
lines  ; and  (like  Sheath-leaves,  as  mentioned 
in  § 54)  they  hide  those  things  which  are 
Hidden  in  Nature.  When  Four  Leaves  are 
used,  as  shewn  in  fig.  46  : they  may  be  dis- 
posed with  a Leaf  in  front  (46A)  which  exhibits 
three  of  the  four  Leaves ; or  with  a Sinus'  in 
front  (46D)  which  exhibits  only  two.  The 
former  method,  which  is  that  of  the  Greeks 
(fig.  29)  and  the  Romans  (fig  47),  is  full  and 
rich  in  effect ; but  the  latter  is  open  to  the 
same  objection  as  the  Two-leaved  Cup  men- 
tioned above  (which  is  here,  however,  obviated 
by  the  Tongue-leaf). 

The  Leaves  are  Conjoined  ; and  would 
form  a Rosette  if  laid-out  flat.  The  fig.,  46 F, 
shews  the  whole  Cup  in  Plan. 

The  above  drawings  shew  the  leaves  as — 
not  touching  each-other ; but,  when  necessary, 
the  central-leaf  may  overlap,  as  shewn  in  the 
Medici-pilaster  (fig.  47) ; or  the  whole  Leaf- 
cup  may  be  disposed  in  contorted-aestivation 
(as  mentioned  for  the  Flower  in  § 66).  The 
spiral  Twisting,  resulting  from  this,  produces 
beautiful  Flow-of-line. 

§ 84.— The  Leaf-cup  : Proportion. 

The  Size  of  the  cup  is  governed  by  the 
quantity  of  Stems,  &c.  which  issue  from  it. 
In  Nature:  everything  is  proportional  to  that 
which  grows-out  from  it ; and  there  is  no 
waste  of  material.  The  mind  is,  in  many 
cases,  so  accustomed  to  admire  the  infinite 
wealth  of  Beauty,  that  the  not  less  perfect 
Adaptation  and  Economy-of-means  are  some- 
times overlooked  ; but,  when  it  is  educated  by 
observation  of  Natural  Construction,  it  is  dis- 
pleased by  the  disproportionate  and  lumpy 
Masses  at  the  bottom  of  the  Medici-pilaster 
and  the  Madeleine  - architrave.  From  the 
former  of  these  issue  (as  shewn  in  fig.  47)  two 
Stems  of  seven  millimetres  each,  and  two 
Spike-stalks  of  five  millimetres  each,  making 
a total  sectional  area  of  one-hundred-and- 
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sixteen  square  millimetres.  The  diameter  of 
the  Leaf-cup  is  seventy-five  millimetres,  having 
an  area  of  four-thousand-four-hundred-and- 
seventeen  ; which  is  utterly  disproportionate ; 
and  appears  so  (which  is  worse,  in  Art !).  If 
the  Lines  of  these  Stems  be  continued  to  the 
Seat-line  : some  idea  of  the  proper  size  will  be 
obtained.  The  Leaf-thickness  (as  mentioned 
for  the  Sheath-leaf  in  § 49)  should  be  included  ; 
and  also  some  space  for  the  Swelling,  and  the 
the  Divergence-of- growth.  When  the  Leaf- 
cup  is  reduced  in  mass,  in  accordance  with 
the  above  Rule : there  will  be  vacant  Spaces 
at  the  sides.  These  will  be  treated-of,  as  a 
part  of  the  “ Application  of  Ornament  in 
enclosed  Spaces  ”,  on  a future  occasion. 

§ 85. — The  Leaf-cup  : Curvature. 

The  Mid-rib  of  Leaf  at  each  side  of  Leaf- 
cup  should  compose  in  curvature  with  the 
Stems  that  grow  from  the  cup  (as  mentioned 
for  the  end  of  the  Sheaf-leaf  in  § 47).  Hence 
the  Lines  of  the  Stems,  mentioned  at  end  of 
last  section,  should  be  firstly  drawn  ; and  the 
Leaves  should  be  added  afterwards.  It  will 
be  observed,  in  fig.  29,  that  the  Leaves  com- 
pose with  the  Stems  better  on  the  Pilaster- 
capital  than  on  the  Stele-crest.  If  the  further- 
halves  of  the  Side-leaves  be  shewn  (as  in  fig. 
47) : then  the  Midrib  should  be  emphasized, 
for  the  purpose  of  preserving  the  Flow-of-line, 
and  Clearness. 

§ 86.— The  Leaf-cup:  Attitude. 

Growing-upwards  should  be  the  general 
attitude  on  vertical  surfaces  ; but  sometimes 
(when  there  is  an  important  Object  introduced 
in  the  centre  of  the  composition)  the  Leaf-cup 
is  reversed , in  order  that  the  Stems  may  start 
downwards  (as  shewn  in  Meyer,  plate  167, 
fig  1),  and  thus  avoid  the  loss  of  clearness  that 
would  result  if  the  Foliage  and  the  Central- 
object  were  confused  together. 

On  Horizontal  surfaces  : there  is  no 
Rule  ; and  the  Leaf-cup  may  grow  outwards 
[ibid,  plate  154,  fig.  7),  or  inwards  [ibid,  plate 
161,  fig.  4). 

§ 87.—THE  Leaf-cup  : Root-rosette. 
This  is  an  Important  Portion  of  Orna- 
ment ; and,  like  the  upper  Leaves,  it  is 
arranged  in  a Circle , as  before -explained. 

The  Foreshortening,  which  results  from 
a side-view  of  Leaves  that  lie  nearly  plat  upon 
the  ground,  causes  some  difficulty  in  the 
Drawing ; but  this  must  be  faced ; and  if  a 
Root- scale  should  fall- over  towards  the 


spectator  and  be  shewn  as  Central  (fig.  460)  : 
the  Leaf-edge,  whether  sinuate  or  serrate, 
must  be  treated  in  the  same  manner  as  that  of 
the  Leaves  which  are  seen  in  side-view. 

The  Number  of  Leaves  should  be  not  less 
than  four ; of  which  two  are  shewn  when  the 
Cup  shews  three,  as  in  fig.  46  a (463  is  the 
plan),  and  three  are  shewn  when  the  Cup 
shews  two,  as  in  fig.  46  d (46E  is  the  plan). 

Subordination  to  the  Cup,  should  be 
shewn,  inasmuch  as  the  Root-scales  are 
lower  in  rank  than  the  Leaf  - cup.  Hence 
they  are  often  Water  - leaves,  as  shewn  in 
fig.  46. 

The  Curvature  should  compose  with  that 
of  the  Line  representing  the  level  from  which 
the  Foliage  starts;  as  shewn  in  fig.  46  D,  in 
which  the  ends  of  the  side-leaves  are  tangent 
with  the  horizontal-line. 

The  Use  of  this  appendage  is  NOT 
UNIVERSAL.  The  two  Greek  examples,  in 
fig.  29,  have  no  Root-rosette.  H.  Aldegrever, 
also,  has  made  ornament  without  it ; but  his 
work  is  not  a good  model  for  Organic  Articu- 
lation. When  it  is  introduced  : it  should  be 
placed  in  the  Axial-centre  of  the  composition 

§ 88.— The  Leaf-cup  : Application. 

The  Leaf-cup  is  useful  in  Ornamental- 
design  for  the  following  reasons  : — - 

[a)  It  clothes  the  Group  - of  - stems  at 

starting,  and  gives  Variety  and 
Interest ; 

[b)  It  gives  mass,  and  opportunity  for 

Modelling  and  Colour ; 

[c)  It  serves  as  a centre  from  which  the 

diverging  branches  radiate ; 

[d)  It  gives  attachment , from  the  En- 

closing-lines (by  the  manner  in 
which  the  Root-rosette  composes 
with  them),  to  the  Foliage  (by 
the  manner  in  which  the  Leaf-cup 
follows  the  curvature  of  the  Stems). 
See  also  Meyer,  plate  13 1,  for  application  in 
Pilasters. 

Technically  : the  Elasticity  in  the  Shape 
of  the  Root-rosette,  that  permits  it  to  be  fitted 
into  any  angle,  enables  the  Artist  to  stop-out 
the  Ground ; and  hence  it  is  useful  in  Orna- 
mental-work that  is  cast  in  any  material. 
When  the  Ornament  and  the  Enclosing-lines 
are  in  the  same  piece  of  material : then  the 
centre-leaf  of  the  Root-rosette  may  he  made 
to  overlap  some  of  the  Lines  (or  Mouldings) 
with  good  effect. 
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Chapter  XI.— THE  ENDING. 

§ 89. — The  Ending  : Kind. 

The  Culmination  of  the  Plant  should  be 
(as  mentioned  of  the  Elongate -flower,  in  § 76) 
a grade  higher  and  more  delicate  than  the  parts 
which  have  preceded  it.  For  this  reason  the 
Stem  which  grows-out  from  a Flower  is  faulty. 
The  Curled-scrolls  which  occur  as  Foliage- 
endings  in  much  work  that  was  executed  in 
the  time  of  Francois  I,  King  of  France,  are 
worse  in  this  particular,  as  well  as  being  a 
poverty-stricken  substitute.  The  Animals  and 
Portions-of-animals  that  grow-out  from  Foli- 
age, are  still  worse.  Animals  have  been  mixed 
with  Ornament  since  the  Pompejan  time  ; but 
the  Classic  method — of  the  Ornament  growing 
from  the  Animal  (as  a Start) — is  condoned  ; 
while  the  Renascence  method — of  the  Animal 
growing  from  the  Ornament  (as  if  it  had  been 
brought-forth) — is  condemned. 

§ 90.— The  Ending  : Treatment. 

A Reduction,  in  Size  and  Conspicuous- 
ness, of  the  Endings,  is  advisable  in  all 
Ornament,  unless  it  is  necessary  to  reinforce 
or  emphasize  the  margin.  This  produces  the 
softness  which  (as  mentioned  for  the  Elongate- 
flower,  in  § 79)  is  pleasing. 

Chapter  XII.— THE  VERMICULATE 
TENDRIL. 

§ 91.— Definition. 

The  Small  Tendril  that  intertwines  with 
the  larger  Stems  is  termed  Vermiculate  from 
its  resemblance  to  the  wriggling  of  small 
Worms . 

§ 92.— The  Vermiculate-tendril  : 
Motive. 

The  Brush-flourishes,  made  by  the 
Greek  Pottery-painters  to  fill  the  Interspaces 
between  the  larger  curves  of  their  ornament, 
are  the  first  Instances  of  this  Motive  ; and 
it  was  afterwards  systematised  and  made 
organic,  with  Leaves,  &c.,  by  the  Romans. 

The  Twining  Plants,  e.g.  the  Vine,  Ivy, 
Convolvulus,  Hop,  Honeysuckle,  &c.,  may 
afford  suggestions  to  Modern  students.  The 
Honeysuckle  in  the  Hedge — as  at  intervals  i't 
comes  to  the  surface,  variegates  it,  and  then 
turns  inwards,  to  appear  again  in  another 
place — is  suggestive,  both  in  the  colour  and 
in  the  contrast  between  its  much -curving 
stems  and  the  stiffer  ones  of  the  Thorn.  Thus 
this  Combination,  of  the  characteristic  Stem- 
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growth  of  different  Plants,  is  analogous  to  that 
of  the  Leaf-venation,  as  mentioned  in  § 40. 

§ 93- — The  Vermiculate-Tendril  : 
Origin. 

The  Place  of  Branching  from  the  Stem 
is  hidden  under  the  primary  Sheath-leaves  ; 
and  the  Tendril  appears  to  issue  from  them. 
There  are  three  Positions,  as  shewn  in  fig.  38, 
from  which  it  may  issue  : — 

e.  . .The  Axillary -position  ; 

f .  . .The  External-position  ; and 
d...The  Internal-position. 

The  AxiLLARY-position  is  a very  difficult 
one,  because  there  is  not  sufficient  space, 
between  the  two  larger  curves,  for  the 
Vermiculate -curve  to  commence,  without  a 
confusing  of  their  lines,  and  a consequent 
loss  of  Clearness.  The  ExTERNAL-position  is 


almost  as  difficult.  In  this:  it  is  necessary 
that  the  Tendril  should  make  a divergent 
curve  of  as  large  a radius  as  the  main  Stem, 
as  shewn  in  fig.  48B,  before  it  is  sufficiently 
clear  of  it  to  enable  the  direction  of  the  Cur- 
vature to  be  changed  in  order  that  it  may  be 
brought  across  the  Stem.  The  Trajan -frieze, 
fig.  51,  follows  this  position;  and  the  com- 
mencing-curve  will  be  seen  to  be  very  lame 
and  unpleasing.  The  Internal -position  is 
the  easiest  to  treat;  and  the  best  in  effect. 
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In  this  : the  Tendril  diverges  in  a small 
radius,  as  shewn  in  fig.  48A,  and  can  be 
quickly  turned  across  the  Stem.  The  Curves 
must  be  of  small  radius  and  quickly -changing 
Direction  ; in  order  that  they  may  not  attract 
the  Eye,  and  cause  it  to  run  off  the  Ste in- 
curves. The  Tendrils  should  not  appear  to 
compete  with  the  Stems,  in  any  manner  ; in 
order  that  they  may  be  Subordinate. 


§ 94. — The  Vermiculate-tendril  : Com- 
parison with  the  Branch. 

The  Differences,  between  the  Branch 
and  the  Tendril,  are  shewn  in  the  two 
columns  below,  of  which  the  L.H.  one  refers 
to  the  Branch,  and  the  R.H.  one  to  the 
Vermiculate-tendril  : — 

(The  Branch)  (The  Vermiculate- 

tendril) 


Function  : 


To  carry  - on  the 
Growth  of  the  Orna- 
ment. 

To  give  Flow-of- 
line,  and  lead  the  eye 
along  pleasant 
curves. 


To  fill  the  Inter- 
spaces between  the, 
larger  Stems,  &c. 

To  give  Texture, 
and  avoid  anything 
which  attracts  the 
eye. 


Size  : 


Large,  and  bulky.  Small,  and  thin. 

Characteristics  : 

Severity.  Playfulness. 

The  Branch  must  The  Tendril  may 

be  clearly  tracible.  give  Mystery. 


Lines  of  Composition  : 
Geometrical.  Indeterminate. 

Spiral,  or  Straight.  Vermiculate. 


Ramification  : 

May  divide  into  Should  not  ramify, 
smaller  Branches. 


Clothing  : 

Sheath-leaves,  Stalk-leaves,  which 
which  are  propor-  are  large  in  propor- 
tional to  the  Stem.  tion  to  the  Tendril. 

§ 94. — The  Vermiculate-tendril  : Appli- 
cation. 

The  Vermiculate- tendril  is  useful  in 
Ornamental  - design  for  the  following 
reasons  : — 

( a ) It  gives  value  to  the  larger  and 
simpler  Curves,  by  the  smallness 
and  changefulness  of  its  own  ; 


( b ) It  fills  Interspaces,  which  might  other- 
wise be  difficult  to  treat ; 

{c)  It  gives  Texture  where  that  is  re- 
quired ; 

(d)  It  connects  the  different  parts 
together;  and 

{e)  It  gives  opportunity  for  Parallelism. 
Consistency  should  govern  the  use  : there 
is  much  good  Ornament  without  any  Tendril  ; 
and  it  need  not  be  introduced  at  all ; but  if 
used  at  one  position,  it  should  be  used  at 
all  similar  positions  on  the  Stem. 

Technically  : the  Connectedness  pro- 

duced by  Tendrils  is  of  great  value  in  Per- 
forated and  Flat  work  of  all  kinds  and 
materials. 

Chapter  XIII.— THE  INTERSPACE. 

§ 95. — Definitions. 

The  Uncovered  Ground,  between  the 
larger  portions  of  the  Ornament,  or  between 
them  and  the  enclosing  lines,  is  termed  the 
Interspace.  It  is  impossible  to  give  Examples 
of  all  which  may  occur  ; but  a typical  one — an 
Undulate  - stem  with  Spiral  - branches,  in  a 
Border — is  given.  In  fig.  39  two  spaces, 
marked — A,  A — are  situated  between  the 
Stem  and  the  Branch ; and  are  therefore 
Axillary  - spaces.  They  occur  alternately 
along  the  upper  and  lower  margins  ; and  are 
Trianguloid  in  Shape.  These  Axillary-triangu- 
loids  are  the  Interspaces  which  are  difficult  to 
treat.  The  other  Interspaces,  along  the  mar- 
gin, are  easilly  filled  by  Sheath-leaves,  as 
shewn  in  fig.  41,  H to  K. 

§ 96.— The  Interspace  : Treatment. 

The  Various  Expedients,  for  treating  the 
Interspaces,  are  shewn  in  figs.  49,  and  50. 
These  two  figures  may  be  joined-together ; 
and  thus  form  one  Border  which  exhibits  the 
expedients,  from  the  empty  Interspace  — A — 
to  the  most  pleasing  treatment  — F — , as 
follows  : — 

A -shews  the  Interspace,  bare  and  empty. 

B shews  an  opening  Axillary-bud  or 
Flower  in  Elevation.  This  fills  the 
Interspace  completely  ; and  is 
rather  severe  in  character. 

C . shews  a Sheath-leaf  of  the  Spiral- 
branch,  with  a reverted-end.  [This 
Leaf  should  be  larger  in  bulk,  as 
shewn  at  — F — in  fig-  40.] 

D . shews  a smaller  Spiral-branch  inter- 
twining with  the  Stem.  It  is  rather 
wanting  in  Balance, 
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E - shews  a Vermici^ate-tendril ; which  is 
a pleasant  treatment. 

B 


F. shews  an  Elongate -flower  ; also  a 
pleasant  treatment. 


* D r 


E 

Fig.  50. 


There  are  other  experiments  which  have  been 
tried,  e.g. : — 

(g)  The  Sprays  of  nondescript  foliage, 
introduced  as  growing-out  from  the 
Sheaths,  as  shewn  in  fig.  31,  by  the 
Artist,  Salembier,  before  mentioned; 
which  is  a confession  of  his  inability 
to  use  Ornament. 

{h)  The  Animals,  introduced  as  flying,  j 
walking,  or  perched,  as  shewn 
in  fig.  47,  by  the  Romans.  These 
should  be  small , eg .,  the  Sparrow, 
Mouse,  Lizard,  &c.,  in  order  that 
they  may  be  in-Scale  with  the 
Foliage. 

The  Treatments  marked — E,  and  F — are  the 
most  pleasing. 

Technically: — B— is  suitable  for  a close 
Ground-less  Border; — C,  or  D — for  Wrought- 
iron;  and— E,  or  F— for  Relief  in  carving  or 
plaster. 


Chapter  XLV. — ARTIFICIAL  - FOLIAGE  : 
EMPLOYMENT. 

§ 97. — The  Two  Employments. 

The  Artificial-leaf  is  either 

( a ) A Surface-leaf,  i.e.  attached  to  a 

Ground-surface,  for  the  whole  or 
nearly  the  whole  of  the  Leaf. 

(b)  A Solid-leaf,  i.e.  employed  on  Solids, 

but  not  attached  to  any  Ground- 
surface  except  for  some  portion  at 
the  Leaf-base.  This  employment 
of  the  Leaf  originated  at  Korinth  ; 
and  it  is  therefore  termed  the  Kor- 
inthian-leaf. 

The  Differences,  between  these,  are  shewn  in 
the  two  columns  below,  of  which  the  L.II.  one 
refers  to  the  Surface-leaf,  and  the  R.H.  one  to 
the  Korinthian-leaf. 
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(The  Surface-leaf)  (The  Korinthian-leaf). 
Function  : 

Is  enclosed  by  other  Is  an  encloser  of 
features,  i.e.  is  pas-  other  features,  i.e.  is 
sive,  active. 


(The  Surface-leaf)  (The  Korinthian-leaf), 

Form  of  the  Object  : 

Is  not  affected  by  Is  generally  pro- 
tlie  Leaf.  duced  by  the  form  of 

Leaf. 


Size; 

Is  smaller,  and  Is  larger,  and 

more  delicate.  bolder. 

Characteristics  : 

Is  playful.  Is  severe, 


Point-of-View  : 


Is  seen  in  side  view, 
except  the  Leaf-cup. 

Generally  half  the 
Leaf,  sheathing  a 
Stem. 

Ground 
Is  always  attached 
to  the  Ground  (except 
when  the  ornament 
is  perforated,  i.e. 
groundless). 


Is  seen  in  back  or 
front  view. 

Generally  the  whole 
Leaf,  with  Architec- 
tural Mouldings. 

•SURFACE  : 

Does  not  require  a 
Ground  ; and  is  often 
used  without  one. 


Relief  : 


Is  in  low-relief,  or 
flat. 

The  whole  of  Leaf 
is  attached. 


Is  in  high-relief, 
and  often  in  com- 
plete relief. 

The  Leaf-end  curls 
away  from  the  object 
to  which  the  Leaf  is 
applied. 


Application  : 


Is  used  on  decora- 
tive Features. 

Is  internal,  on  Sur- 
faces of:  (1)  Texture, 
eg.  Diapers  ( § 98) ; 
(2)  Enclosure,  e.g. 
Panels  (§  99);  and  (3) 
Continuance,  e.g. 
Bands,  Borders,  and 
Friezes  ( § 100). 


Is  used  on  func- 
tional Features. 

Is  external,  on 
Solids  of : (1)  Revo- 
lution, e.g.  Vases 
(§  102),  Capitals,  &c. 
( § 105)  ; (2)  Con- 

struction, e.g.  Con- 
soles (§  106) ; and  (3) 
Continuance,  e.g. 
Mouldings  (§  107). 


§ 98. — The  Surface-leaf  : Employment 
in  Diapers. 

Diapers  are  used  for  decoration  : in  Archi- 
tecture, i.e,  on  surfaces  which  are : (1)  stable, 


and  (2)  displayed;  and  in  Textiles,  i.e.  on 
surfaces  which  are:  (1) moveable, and (2) folded. 
In  Architectural-diapers:  the  Artificial  Flower, 
Leaf,  &c.,  maybe  used;  but  it  is  difficult  to 
utilise  the  Spiral-stems,  as  their  severe  geo- 
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metrical  character  is  too  pronounced  and 
attracts  the  eye  too  much  for  the  quietness  of 
Texture.  In  Textile-diapers  : Artificial-foliage 
is  unsuitable ; and  Natural-foliage,  or  the 
Persian  Traditional  versions  of  it,  are  the 
proper  kinds  to  employ. 

§ 99.— The  Surface-leaf  : Employment 
in  Panels. 

The  Panel,  being  the  least  useful  of  all  the 
parts  in  Decoration,  is  chosen  for  the  display 
of  the  most  varied  treatments ; and  conse- 
quently all  the  Organs  of  Artificial-foliage 
may  be  employed. 

§ 100. — The  Surface-leaf  : Employment 
in  Bands,  &c. 

The  Band  is  a functional  Feature  ; and  the 
decoration  is  therefore  severe  in  character. 
The  Artificial-leaf,  with  an  Undulate-stem,  may 
be  used.  The  Longitudinal-growth  is  the  most 
suitable  ; and  a succession  of  Leaf-buds,  may 
be  arranged,  as  shewn  in  fig.  52.  The  Tongue- 


Fig.  52. 


leaf  (mentioned  for  the  Leaf-cup,  in  § 83)  is 
used.  The  Number  of  the  Teeth,  in  each  Leaf, 
is  increased,  as  shewn,  to  suit  the  Increase-in- 
height of  the  Band  ; or,  if  all  the  Bands  be  of 
equal  breadth,  the  Increase-in-detail  will  suit 
the  Fineness-of-grain  of  different  Materials 
(as  mentioned  for  the  Lobe -leaf,  in  § 36). 


The  Border,  being  less  functional,  is  a 
little  more  free  in  the  selection  of  Elements 
and  their  Treatment.  Flowers  and  Buds  may 
be  used  ; and,  as  Connectedness  is  not  neces- 
sary, the  Flowers  may  be  isolated  as  Rosette-.. 

The  Frieze  is  similar  to  the  Panel  in  treat- 
ment. 


YaYaXaY 

7L 

m 

W: 

Fig.  53. 

§ 101. — The  Korinthian-leaf  : 
Devf.lopement. 


The  city  of  Korinth  was  famous  for  its 
Brass  in  early  times.  Kallimachos,  a Metal- 
worker, circa  440  B.C.,  who  made  the  golden 
Lamp  for  the  Temple  at  Athens,  probably 
made  a Lamp-stand  for  it,  which  would  be 
decorated  with  Leaves,  cast  in  Korinthian- 
brass,  and  fastened  round  the  upper  part. 
These  Lamp  - stands  were  often  similar  in 
design  to  the  Pedestals  for  Statuettes.  A 
Vase-painting  shews  a Pedestal  with  an  Ionic 
capital ; and  it  is  probable  that  the  solitary 
“ Korinthian”  capital  found  at  Bassai  was 
not  used  architecturally  to  support  the  Archi- 
trave, but  only  as  the  top  member  of  a Pedestal 
for  a votive  Statute.  In  the  year  396  B.c. 
Skopas  is  said  to  have  used  foliated  capitals 
on  some  columns  in  the  interior  of  the  Temple 
at  Tegea  ; and  at  length  in  the  year  335  B.c. 
it  was  used  externally  as  supporting  the  Archi- 
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trave,  in  the  Monument  of  Lusikrates.  This 
short  statement  tends  to  suggest  that  the 
Foliated  - capital  was  used  in  Metal,  on 
Pedestals,  before  it  was  adopted  by  Architects 
in  Marble,  for  Columns.  The  name  (like 
“Damask”  instead  of  “ Damaskus-cloth  ”) 
is  a shortening  from  “ Korinthian  - brass  ” : 
Pliny  mentions  that  a Portico  in  Rome  was 
called  “ Corinthian  ” because  the  capitals 
were  of  Brass  ; and  at  Baalbek  some  of  the 
Capitals  have  the  Bell  plain,  as  if  the  Leaves, 
&c.,  were  of  metal  and  added  subsequently  to 
the  erecting.  The  metallic  character,  of  the 
Capital,  is  another  strong  argument  in  favour 
of  the  above  suggestion. 


Fig.  54. 


§ 102. — The  Korinthian-leaf  : Employ- 
ment  in  Vase-stands. 

This  First  Employment  has  been  re- 
tained : the  Roman  marble  Lamp  - stand 
(Meyer,  plate  12 1,  fig.  2)  is  a reproduction 
from  a bronze  original,  in  which  each  Leaf 
was  cast  separately,  and  attached  by  Rivets  ; 
and  in  the  Renascence  example  (fig.  54,  scq') 
the  original  wax  Model  for  the  convex  por- 
tions would  be  built-up  in  separate  Leaves. 

[§  103. — The  Korinthian-leaf  : Two 
Surfaces. 

The  Inner-face  of  the  Leaf-end  is  seen  in 
each  of  the  last  two  examples ; and  the 
student  should  realise  the  difference  between 
these  two  Surfaces. 

In  Nature  : there  is  much  difference 
between  the  Outer  and  Inner  faces.  The  one 
that  is  first  seen,  as  the  leaf  is  enfolded  in  the 
Leaf-bud,  is  the  Outer-surface;  which,  after 
the  leaf  expands  and  falls-over,  becomes  the 
Under-surface.  Similarly  : the  Inner-surface 


Fig.  55. 

becomes  the  Upper-surface.  The  Outer  and 
Under-surface  is,  generally,  roughish  and 
often  hairy  in  texture,  light  and  greyish  in 
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colour,  and  much  interrupted  by  the  projecting 
Sap-vessels.  These  serve  the  additional  pur- 
pose of  stiffening  and  supporting  the  Blade 
of  the  leaf ; and  hence  are  termed  Ribs  ; and 
they  ramify  in  arrangements  analogous  to 
those  of  the  Branches.  The  Inner  and 
Upper-surface  is,  generally,  smooth  and 
shiny  in  texture,  strong  in  colour,  and  much 
divided  by  minute  Channels,  corresponding  in 
position  to  the  Ribs.  These  are  termed  Veins. 

This  Difference  may  be  adopted  in  Art ; 
in  which  case  the  Ribs  (in  the  centre  of  each 
Lobe)  will  be  on  the  Outer-surface,  as  shewn 
in  figs.  24  to  26 ; and  the  Veins  will  be  on  the 
Inner-surface,  as  shewn  in  figs.  55,  and  56. 


The  Pipes  will  then  be  relegated  to  the  Inner- 
surface,  as  shewn  in  fig.  55  (but  not  in  fig.  56) ; 
and  thus,  when  the  Inner-surface  is  seen, 
they  will  give  Radiation,  like  the  Ribs  in  the 
Outer-surface  (cf.  fig.  14).  The  Overlapping 
of  the  Lobes  is  exactly  the  converse  of 
that  mentioned  in  § 39,  and  shewn  in  figs. 
24  to  26.  [The  Roman  treatment,  shewn  in 
fig-  5 7>  (invented  about  two  thousand  years 
ago,  and  since  used  without  alteration)  exhibits 
a strong  Rib  in  the  Central-lobe  but  none  in 


any  Side-lobe.  Some  more  firm  lines  were 
required  to  support  the  central  one ; and 
hence  the  Pipes  were  emphasized.  These 
Pipes  are  not  a part  of  any  Leaf,  but  ar 
merely  casual  Wrinkles  of  the  Lamina,  which 
is  folded  because  of  the  rigidity  of  the  Ribs, 
that  have  been  ignot 

There  is  no  great  necessity  to  make  this 
Difference,  when  employing  the  ordinary 
Sheath-leaf  on  Surfaces;  so  it  was  not  men- 
tioned in  the  former  part  of  thi 9 I rest!  • I 
author  suggests  the  above  Treatment : 
has  not  been  opportunity  or  leisure  to  make 
the  experiment  in  a large  Capital;  and  if  any 
one  should,  after  reading  this,  be  incited  to  do 
so:  he  is  requested  to  communicate,  either 
before  or  during  the  experiment. 


§104. — The  Korinthian-leaf  : Leaf- 
edge. 

Much  Difference  in  Leaf-edge  exists 
between  the  Surface-leaves  of  the  Medici - 
pilaster  (fig.  47)  and  Trajan-frieze  (fig.  51  on 
the  one  hand,  and  the  Solid-leaves  of  the  Kor- 
inthian-capital  (fig.  57)  on  the  other.  The 
former,  termed  Lobate-biserrate,  was  treated- 
of  in  § § 33  to  41  ; and  shewn  in  figs.  14  to 
56.  The  latter,  termed  Lobate-serrate,  was 
mentioned  in  § 26,  and  shewn  in  fig.  13B. 
The  word  — “Acanthus”  having  unfortu- 
nately been  used  by  a Roman  writer  named 
Vitruvius,  circa  A.D.  10 ; and  these  varying 
kinds  of  Leaf-edge  having  to  be  accounted- 
for  : the  theorists  named  the  former — “ Acan- 
thus Mollis”,  and  the  latter — -“Acanthus 
Spinosus  ”.  The  French  theorists,  with  no 
sense  of  the  incongruous,  have  named  them 
— “the  Parsley  Acanthus,”  and — “the  Olive 
Acanthus  ” ! The  SuRFACE-leaf  is  more  com- 
plicate and  multifarious  in  detail,  because  it  is 
employed  on  surfaces  which  are  : (1)  large  in 
size ; (2)  uniform  in  direction  and  therefore 
equal  in  lighting  ; and  (3)  generally  nearer  to 
the  eye.  The  KORINTHIAN-Ieaf  is  employed 
on  solids  which  are  : (1)  smaller  proportionally 
to  the  Leaf;  (2)  circular  in  plan,  and  therefore 
receding  from  the  Light ; and  (3)  generally 
farther  from  the  spectator.  It  is  moreover 
arranged  in  a complicate  manner  round  the 
Capital;  and  in  these  trying  conditions — of 
varying  Light,  complicate  Arrangement,  and 
great  Distance — Simplicity  is  required. 

In  the  Composite  Order  : the  more  com- 
plicate Leaf-edge  of  the  Surface-leaf  has  been 
used.  Aversion  of  it,  as  arranged  by  Albert 
tolli,  is  shewn  in  fig.  58  ; but  this  is  too  rich 
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and  complicated  for  a Capital ; and  moreover  1 racter  of  the  Korinthian,  and  it  may  be  dis- 
the  whole  Order  has  not  the  consistent  cha-  | regarded  until  it  has  been  systematised. 


men 


Fig.  57. 


Fig.  58. 


§ 105.— The  Korinthian-leaf  : Employ- 
ment in  Capitals. 

To  Decorate  the  Capital  of  a Column — is 
the  highest  Employment,  but  also  the  severest 
Test  of  the  Leaf. 

The  Outer  Surface  of  the  Leaf  is  used ; 
evincing  in  this  an  analogy  with  the  treat- 
ment of  the  Lotus-capitals  by  the  Egyptian 
Architects. 

The  necessary  Simplicity  of  Leaf-edge 
has  been  already  mentioned.  The  author 
would  suggest  further  : that  the  lower  Leaves 
should  have  sinuate  edges,  as  if  Sepals  (see 
§ 106). 

The  Rigidity  of  expression,  necessary  in  a 
support,  is  obtained  by:  (1)  the  Verticality  of 
the  Ribs  at  their  commencement  (as  men- 
tioned in  § 40,  and  shewn  in  fig.  18) ; and  (2) 
their  Massing  in  a Group  at  the  Midrib  {ibid), 
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The  Breadth  is  obtained  by  : (1)  keeping 
the  Ribs  flat  and  flush  with  each  other,  so 
that  a hand  passed  over  would  touch  all 
of  them  ; (2)  conjoining  the  Ribs  near  the  Seat- 
line ; and  (3)  conjoining  the  Leaves,  arranging 
the  Sinus  a short  distance  above  the  Seat- 
line. This  last  treatment  was  not  adopted, 
because  in  the  early  examples  the  brass 
Leaves  were  applied  separately,  and  rivetted- 
on  to  the  stone  Bell ; and  the  tradition  has 
survived;  but  it  is  a great  improvement  in 
Breadth-of-effect.  In  the  Wellington  Monu- 
ment: Stevens  has  conjoined  the  edges  of 
lower  Leaves  to  the  Midrib  of  upper  Leaves  ; 
with  good  effect. 

The  Unity,  between  the  Capital  and  Shaft, 
that  makes  them  parts  of  one  functional  Whole, 
is  obtained  by  the  following  methods  of  treat- 
ment. The  Cylindrical  Surface,  at  the 
commencement  of  the  concave  profile  of  the 
capital,  should  be  the  same  diameter  as  the 
upper-end  of  the  shaft.  The  Flow-of-line, 
from  the  Shaft  upwards,  is  thus  not  disturbed  ; 
and  this  will  produce  Unity  of  Line.  The 
Carving  of  the  leaf,  at  the  lower  end  nearest 
to  the  Fluting  of  the  Shaft,  should  be  (like  the 
Flutes)  cut-in  from  a smooth  face  ; leaving  the 
Ribs  aud  some  portion  of  the  Leaf-margins 
flush  with  the  Profile -surface.  At  the  upper 
end  of  Leaf : the  Lobes  will  be  hollowed-out 
in  fine  broad  shadows ; but  at  the  lower  ends, 


this  more  severe  carving  produces  Unity  of 
Treatment.  The  Verticality  of  the  Ribs, 
being  juxtaposed  to  the  vertical  Flutes,  pro- 
duces Unity  of  Character.  The  author  sug- 
gested, that  greater  Sympathy  should  be 
evinced  between  the  Shaft  and  Capital,  more 
than  a dozen  years  ago  ; but  has  seen  no 
result. 

The  Proportion  of  the  Leaf  to  the  Capital 
has  been  long  settled  by  the  arrangement  of 
having  eight  Leaves  in  each  Row.  If  the 
lower-diamer  of  the  Shaft  be  divided  into  60 
minutes  ; and  the  upper-diameter  be  50  : then 
*° x F.I£L6  =19-635  ; and  the  Breadth  of  the 
Leaf  is  17^  minutes.  If  the  lower-diameter  be 
divided  into  36  minutes:  then  — x18W-6=i  1781; 
and  the  breadth  of  Leaf  is  io£  minutes.  The 
Breadth  is  thus  H of  the  lower-diameter.  This 
leaves  a small  space  for  the  Sinus.  The 
Height  is  taken  at  \ of  the  lower-diameter. 
The  division  into  60  is  the  more  convenient  ; 
and  has  been  followed  in  the  Drawings. 

§ 106.— The  Korinthian-leaf:  Employ- 
ment in  Consoles,  &c. 

On  the  curved  Face  or  Edge,  of  a Console 
or  Bracket : this  Leaf  is  generally  employed. 
These  are,  like  the  Capital,  supporting 
Features ; and  hence  the  strongly  marked 
outer-surface  is  the  more  appropriate.  In  fig. 


59  : the  decorative  value  is  seen.  The  Water- 
leaf,  at  the  lower  end,  suggests  the  Sepal ; 
and,  by  its  Breadth-of-surface,  acts  like  a 


Modulating-chord  between  the  Richness  of  the 
upper  Leaf  and  the  Simplicity  of  the  lower 
Moulding?. 
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The  Modillions,  which  support  the  Corona 
in  the  Korinthian  Cornice,  are  treated  with  a 
Leaf  on  the  face,  which  brings  them  into  keep- 
ing with  the  Capital ; and  shews  logical  Unity. 

On  Tripods,  Candelabrum-legs,  &c.  : 
this  Leaf  is  also  employed. 

The  Leaf-end  is  Reverted  in  all  of  these  ; 
and,  by  its  Flow-of-line,  it  gives  pleasant 
Accentuation  in  the  Mass-form. 

§ 107. — The  Korinthian -leaf  : Employ- 
ment in  Mouldings. 

In  Mouldings  : the  Transverse-growth  is 
the  most  suitable  ; and  a succession  of  Leaves, 
conjoined,  as  shewn  in  fig.  53,  may  be  arranged. 
The  introduction  of  the  Tongue-leaf,  and  the 
Increase-in-detail,  are  analogous  to  those  in 
the  Band  (§  100).  When  the  larger  Leaves 
are  employed  : the  Leaf-end  is  often  reverted ; 
and  this  produces  a striking  contrast,  between 
the  high-light  on  the  Leaf-end  and  the  shadow 
below.  The  Moulding  is  a functional  Feature ; 
and  the  Carving  should  be  (like  that  on  the 
lower  part  of  Capital)  cut-in  from  a smooth 
face  ; leaving  as  much  as  possible  of  the  Pro- 
file-surface undisturbed. 

§ 108. 

This  is  the  first  Attempt,  so  far  as  the  author 
knows,  to  shew  a “Grammar  of  Ornament” 
from  Nature.  The  splendid  work,  by  the  late 
Mr.  Owen  Jones,  is  rather  a Polyglot  Diction- 
ary of  Historic  Decoration. 

A Book,  published  about  forty  years  ago, 
entitled  “Guide  for  drawing  the  Acanthus 
and  every  description  of  ornamental  foliage  by 
I.  Page  ”,  was  a good  book  for  its  time  ; and 
has  been  much  used  ; but  it  is  somewhat  lack- 
ing in  logical  arrangement ; and  more  recent 
attempts  are  not  better. 

The  treatment  of  Mediaeval  Oriental  and 
Modern  Ornament,  which  are  amenable  to 
the  Rules,  is  included  in  the  Historic  Course. 

The  Historic-treatment,  the  Technical-treat- 
ment, and  the  Application  of  Ornament  in 
Enclosed  Spaces,  are  postponed  to  a future 
opportunity. 

The  author  desires  to  express  his  obligation 
to  William  Carruthers,  Esq.  F.R.S.,  of  the 
Natural  History  Museum,  for  much  kindly 
given  advice. 

Errata : — 
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THE  DEVELOPMENT  OF  RUSSIAN 
RAILWAYS. 

During  the  past  year  the  activity  of  the  Minister  of 
Public  Ways  and  Communications  was,  on  European 
Russia,  mostly  directed  to  the  improvement  of  the 
existing  railway  system,  and  exercised  in  the  matter 
of  modification  of  rates  of  carriage,  administration, 
&c.,  and  to  the  purchase  of  private  lines  of  railway 
on  behalf  of  the  Crown,  with  the  object  of  diminish- 
ing the  burden  imposed  on  the  finances  of  the  country 
by  the  payment  of  the  guaranteed  minimum  interest 
on  these  railways,  the  management  of  which  was 
generally  detrimental  to  the  interests  of  the  Crown. 
Her  Majesty’s  Consul-General  at  St.  Petersburg  says 
that,  in  the  course  of  the  year  1893,  the  Government 
took  over  the  Moscow-Kursk  Railway,  272  verstes  in 
length  (341  miles) ; the  Orenburg  line,  508  verstes 
(372  miles) ; the  Donetsk,  667  verstes  (444  miles) ; 
and  the  Baltic,  568  verstes  (379  miles).  During  the 
present  year  of  1894,  the  Government  have  acquired 
the  Nicholas  Railway,  with  the  Putiloff  branch,  630 
verstes  (420  miles);  the  St.  Petersburg- Warsaw  line, 
1,207  verstes  (804  miles)  ; the  Moscow  Nijni,  426 
verstes  (284  miles)  ; the  Mitau  line,  127  verstes  (185 
miles) ; and  the  Riga-Dunaburg  line,  204  verstes  (136 
miles).  Moreover,  negotiations  are  now  pending  for 
the  purchase  by  the  Crown  of  the  South-Western 
system  of  Russian  railways.  On  the  other  hand,  the 
Government  ceded  to  the  South-Eastern  Company  the 
Oral-Griazi  line,  289  verstes  (193  miles), and  the  Livna 
Railway,  57  verstes  (38  miles).  By  January  1st,  1894, 
the  total  length  of  the  railway  lines  belonging  to  ^he 
Government,  exclusive  of  the  Trans-Caspian  ana 
Ussuri  lines,  amounted  to  14,642  verstes  (9,761 
miles),  while  the  length  of  private  railways,  including 
the  Moscow  Kazan  line,  extended  over  13,399  verstes 
(8,933  miles).  The  whole  railway  system  was  not 
much  extended  during  the  past  year.  A new  line 
from  Riazan  to  Kazan  was  opened  in  December  last, 
and  the  Kursk  Veronesh  Railway  was  nearly  com- 
pleted. The  newly  - established  South  - Eastern 
Russian  Railway  Company  has  obtained  permission 
for  the  construction  of  the  following  lines : — From 
Balakova  to  Kharkoff,  a distance  of  about  600  verstes 
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(400  miles)  ; from  Kharkoff  to  one  of  the  stations  of 
the  Kursk- Kharkoff  or  Donetz  Railway;  and  from 
the  latter  railway  to  Kalatch,  in  the  district  of 
Bogucharsk,  a distance  of  90  verstes  (60  miles),  and 
some  small  branches.  The  Riazan-Ural  Railway 
Company  has  been  allowed  to  construct  a branch 
from  Bogoyavlensk  Station  to  Sosnovky  village. 
The  Eupatoria  Railway  Company  will  build  a branch 
from  Biyuk-Oular  Station  of  the  Lozovo-Sebastopol 
Railway  to  Eupatoria,  with  a branch  to  the  port. 
Lastly,  the  Vladikavkay  Railway  Company  has  re- 
ceived power  to  construct  a branch  from  the  Kav- 
kazki  Station  to  Stavropol,  over  a distance  of  127 
verstes  (84  miles).  The  gross  receipts  per  verste,  in 
1893,  °f  the  various  State  railways  were  as  follows  : — 
Baslcunchak  line,  5,214  roubles;  Warsaw-Terespol, 
7,569  roubles;  Catherine,  13,171  roubles;  Trans- 
Caucasus,  19,543  roubles;  Lebau-Romny — Ronmy 
section,  9,287  roubles,  and  Krinkov  section,  2,153 
roubles ; Muron,  3,024  roubles  ; Polessie,  3,993 
roubles;  Pskov  - Riga,  2,921  roubles:  Samara- 

Zlotonst.  2,417  roubles  ; and  the  Ural  Railway, 
6,479  roubles.  On  the  private  lines,  the  gross  re- 
ceipts per  verste  for  the  Warsaw-Vienna  Railway 
were  24,070  roubles  ; Dvinsk  - Vitebsk,  10,825 
roubles  ; Ivangorod  - Dombrovo,  7,270  roubles  ; 
Lodz,  39,904  roubles  ; Moscow  - Kazan,  23,607 
roubles  ; Yaroslav  - Kostroma,  12,605  roubles  ; 
Yaroslav- Vologda,  4,194  roubles;  Vistula,  9,196 
roubles;  Riga  - Dvinsk,  11,302  roubles;  Riga- 
Bolderaa,  7,970  roubles;  Tsarskoe  Selo,  24,663 
roubles ; and  the  Orel  Griazi,  9,500  roubles.  As 
regards  the  Siberian  railway,  the  whole  of  this  line 
will  be  completed  sooner  than  was  expected.  The 
work  on  it  is  being  pushed  forward,  and  in  order 
to  accelerate  its  completion,  convict  labour  is  to  be 
employed  on  the  central  portion  of  the  line.  The 
Ussuri  section,  extending  from  Vladivostoclc  to 
Gravskaya  Pristan,  is  also  being  actively  advanced. 
A section  of  this  line  has  already  been  opened. 


CULTIVATION  OF  GINGER  IN  JAMAICA. 

The  Director  of  the  Public  Gardens  and  Plantations 
in  Jamaica  has-  recently  drawn  up,  at  the  request  of 
the  Governor,  a report  on  ths  ginger  crops  in  the 
island.  It  is  well  known  that  Jamaica  is  noted  for 
its  ginger,  the  produce  of  the  island  being  the  finest 
quality  known  in  the  market,  and  consequently  it 
realises  the  highest  price.  Mr.  Fawcett’s  notes  on 
the  subject  will,  therefore,  interest  those  engaged  in 
its  culture  not  only  in  Jamaica  but  in  other  ginger- 
growing countries.  He  remarks  that  the  quality  of 
commercial  ginger  is  due  chiefly  to  soil,  but  also  to 
curing,  to  the  variety,  white  or  blue,  and  to  whether 
it  has  been  freshly  planted  a few  months  before,  or 
has  been  “ ratooning  ” for  one  or  more  years.  The 
soil  which  produces  the  very  highest  quality,  realising 


perhaps  ^10  per  cwt.  in  the  London  maiket,  u the 
very  deep  black  toil  of  the  virgin  focest.  1 g ... 
ginger  under  this  condil 
of  large  areas  of  forest. 

Magnificent  tree  , 6 feet  in  diameter,  may  l*  teen 
in  some  districts  lying  rotting  on  th 
the  ginger  cultivators  ha\  go  rther  ' 
of  the  island,  abandoning  tb<  woo 
cut  down.  The  pk 
is  for  a cultivator  to  invite  t jv \ 
to  a “ cutting  match  ; ” h<  pi 
and  the  laborious  work  of  felling  tree  i->  can.-  ! 
merrily  and  without  m 

is  applied  and  the  place  is  burnt  over.  I his  ban  ng 
is  considered  very  important,  as  much  - the 
virgin  soil.  Probably  its  importance  is  due  pi 
pally  to  the  deposit  of  potash  and  other  mines  I 
matters  contained  in  the  ashes,  but  the  fin 
sweetens  the  ground,  correctii 

over,  it  destroys  inject  pest-.  Some  cultivat  >rs  will 
grow  ginger  only  in  freshly-cleared  woodlan 
next  year  they  move  on  to  a r 
although  they  get  in  this  way  very  fine  ginger,  it  1- 
at  the  expense  of  foie.it  land,  which  would  r 
very  heavy  outlay  and,  perhaps,  a term  of  a h 
years  to  restore.  Albert  Town  wa-,  not  so  lor.g  rg  . 
a centre  for  the  cultivation,  but  it  s 
have  already  got  as  far  as  14  miles  further  inland. 
Ginger  can  be,  and  is,  grown  in  many 
after  year,  on  the  same  ground,  even  for  40  years  in 
succession.  At  Seaford  Town,  a German  colony, 
one  of  the  original  colonists,  an  old  man  of  8 
years,  is  said  to  have  been  cultivating 
arrowroot  in  the  same  place  from  his  youth,  he 
and  other  colonists  have  been  in  th 
planting  a small  patch  one  year,  leaving  it  to 
“ratoon,”  as  long  as  it -was  profitable,  then  throw- 
ing it  up  or  growing  other  plants,  uutil.  after  a 
term  of  years,  they  again  plant  the  same 
ginger.  This  is  an  irregular  1 
“Plant  ginger,”  the  produce  of  planting,  is  of 
better  quality  than  the  ratoons,  and  the  ratoon-  in 
each  succeeding  year  are  inferior.  When  the  groun 
is  too  poor  to  grow  white  ginger,  then  blue  ginger, 
the  inferior  variety,  can  be  grown. 

More  depends  upon  the  curing  ol  nsi  tar- 

ing the  crop  as  a livelihood,  than  sod.  At  S 
Town  there  was  a wet  season  atx 
the  people  could  not  dry  the  ginger  in  the  sur. ; it 
mildewed  ; there  was  very  little  sun,  and  the  cultiva- 
tors suffered  some  distress.  Carel  il  ..  . 
curing  is  quite  the  rule,  and  badly-cured  ginger,  that 
is  sometimes  brought  to  the  market,  is  due  to  wet 
weather,  rather  than  to  want  of  care. 

Though  it  is  difficult  to  mal 
tions  on  the  subject,  the  following  hints  are  given,  as 
indicating  what  points  are  worthy  of  consideration 
by  cultivators : — The  first  is  the  application  of 
manure.  There  is  a prejudice  against  its  use.  some 
maintaining  that  it  breeds  worms,  and  that  there  is 
also  a difficulty  in  getting  it  in  any  quantity.  It  is 
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probable  that  those  who  have  not  succeeded  with 
manure  have  used  it  improperly,  by  applying  it 
fresh,  or  not  sufficiently  mixed  with  soil.  As  to 
obtaining  it  in  quantity,  example  should  be  taken 
from  the  Chinese  labourer,  who  preserves  every  par- 
ticle of  matter  that  can  in  any  way  be  utilised  as 
manure,  not  only  cattle  manure,  but  decaying  matter 
of  any  kind,  night  soil,  &c. ; even  soapy  water,  left 
after  washing,  is  most  useful.  To  imitate  the  forma- 
tion of  forest  soil,  a pit  might  be  filled  with  alternate 
layers  of  bush  and  manure;  everything  in  the  nature 
of  manure  or  decaying  matter  should  be  thrown  in, 
and  a layer  of  soil  directly  over  the  manure  would  be 
useful.  The  pit  ought  to  be  lined  with  clay,  to  pre- 
vent the  very  valuable  part  of  the  liquid  of  the 
manure  from  escaping  ; and  a cover  of  some  kind — 
for  instance,  a sheet  of  corrugated  iron — should  be 
fixed  in  some  way  over  the  pit,  to  keep  out  rain. 

To  facilitate  curing,  and  even  sometimes  to  save 
the  crop,  the  chief  storekeeper  in  a district  who  buys 
the  ginger  might  find  it  advantageous  to  himself  and 
the  people  to  invest  in  an  American  evaporator,  and 
dry  the  ginger  artificially. 

It  is  shown  that  the  export  of  ginger  from  Jamaica 
is  on  the  increase.  Thus,  in  1891,  10,885  cwts.  were 
exported,  of  the  value  of  £24,493  ; in  1892,  16,272 
cwts.,  valued  at  £40,681  ; in  1893,  *3.632  cwts., 
valued  at  £27,264 ; and  in  the  present  year  the 
exports  already  amount  to  14,932  cwts.,  of  the  value 
of  £44,796. 


General  Notes. 


Monte  Video. — The  Science  and  Art  Depart- 
ment have  sent  to  the  Society  the  prospectuses  of 
a National  Exhibition  connected  with  stock-raising 
and  agriculture,  which  is  to  be  held  at  Monte  Video 
from  the  1st  to  the  31st  of  March,  1895.  The 
exhibits,  besides  live  stock  and  agricultural  products, 
include  agricultural  machines  and  appliances,  and 
with  regard  to  these  it  is  to  be  international,  whereas 
the  exhibits  in  the  live  stock  and  agricultural  produce 
classes  will  be  national  only.  Any  person  desiring 
further  information  on  the  subject  can  be  supplied 
with  a copy  of  the  prospectus  on  application  to  the 
secretary  of  the  Society. 

Technical  Education. — The  Science  and  Art 
Department  have  lately  issued  a report  showing  the 
way  in  which  the  money  raised  under  the  Customs 
and  Excise  Act,  1890,  has  been  disposed  of  in  pro- 
moting technical  education  by  the  County  Councils 
and  other  bodies  to  whom  the  money  was  made 
over.  The  return  states  that  the  total  amount  ex- 
pended on  technical  education  during  the  year 
1892-3  in  Great  Britain  was  nearly  £530,000,  and 
that  the  amount  allocated  for  the  same  purpose  for 
the  year  1893-4  was  close  upon  £700,000.  It  should 


be  understood  that  this  amount  does  not  include  the 
sums  devoted  by  private  liberality  to  this  purpose, 
such,  for  instance,  as  the  money  subscribed  by  the 
companies  of  the  City  of  London.  The  money  dealt 
with  in  this  report  includes  only  the  sums  obtained 
from  the  Customs  and  Excise  Act,  and  also  the 
amounts  raised  by  local  rates  levied  under  the  Tech- 
nical Instruction  Acts.  It  appears,  from  the  report, 
that  a great  majority  of  the  local  authorities  are 
applying  the  whole  of  the  funds  provided  by  the 
Customs  and  Excise  Act  for  technical  education 
alone,  though,  in  some  cases,  only  a part  of  the 
funds  are  thus  applied,  and,  in  a very  few,  they  are 
used  for  the  relief  of  the  rates.  The  return  gives 
very  full  details  as  to  the  way  in  which  the  money  is 
expended  in  each  case. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Nov.  12.... Scottish  Society  of  Arts,  117,  George- 
street,  Edinburgh,  8 p.m.  1.  Mr.  S.  Z.  De  Ferranti, 
“ Electrical  Developments  of  the  Future,  and  their 
Effect  upon  Every-day  Life.”  2.  The  President  will 
deliver  the  Prizes  to  the  several  recipients. 
Surveyors,  12,  Great  George-street,  S.W.,  8 p.m. 
Opening  Address  by  the  President,  Mr.  Thomas 
Chatfeild  Clarke. 

Geographical  University  of  London,  Burlington- 
gardens,  W.,  8^  p.m.  Mr.  H.  H.  Johnston, 
“ British  Central  Africa  Protectorate.” 

London  Institution,  Finsbury- circus,  E.C.,  5 p.m. 
Prof.  W.  M.  Flinders  Petrie,  “ Primitive  Egypt.” 
Tuesday,  Nov.  13. ..Civil  Engineers,  25,  Great  George-street, 
S.W.,  8 p.m.  Address  by  Sir  Robert  Rawlinson, 
the  President,  and  presentation  of  Medals,  &c., 
awarded  last  Session. 

Photographic,  5A,  Pall-mall-east,  S.W.,  8 p.m.  Mr. 

H.  Dennis  Taylor,  “ A Simplified  Form  and 
Improved  Type  of  Photographic  Lens.” 

Anthropological,  3,  Hanover- square,  W.,  8£  p.m. 

Mr.  H.  Saunderson,  “ Korea,  and  its  People.” 
Colonial  Institute,  Whitehall-rooms,  Whitehall- 
place,  S.W.,  8 p.m.  Aliss  Flora  L.  Shaw, 
“ Colonial  Expansion.” 

Wednesday,  Nov.  14. ..Japan  Society,  20,  Hanover-square, 
W.,  p.m.  Air.  E.  G.  Mertson,  “The  Decoration 
of  Swords  and  Sword  Furniture.’’ 

Patent  Agents,  19,  Southampton-buildings,  W.C., 
7J  p m.  1.  To  resume  the  Discussion  on  Air. 
Jensen’s  Paper.  2.  Air.  G.  Loubier,  “ The  New 
German  Trade  Alark  Law  of  Alay  12th,  189;.”  3. 
Mr.  A.  V.  Newton,  “ Industrial  Progress  in  the 
Arts,  and  how  it  may  be  encouraged  or  retarded.” 
Thursday,  Nov.  i5...Linnean,  Burlington-house,  W.,  8 p.m. 

I.  Mr.  Thomas  Scott,  “ A Revision  of  the  British 
Copepoda  belonging  to  the  two  Genera,  Bradya 
and  Ectinosoma.”  2.  Dr.  D.  Train,  “ Recent 
Observations  on  the  Plant  yielding  Bhang  ( Can- 
nabis sat  tv  a). 

Chemical,  Burlington-house,  W.,  8 p.m.  Prof.  J.  J. 
Dobbie  and  A.  Lauder,  “ The  Alkaloids  of  Cory- 
dalis  Cara.  I.  Corydaline  (Part  IV.)  II.  Cory- 
bulbine.”  And  other  papers. 

London  Institution,  Finsbury- circus,  E.C.,  6 p.m. 
Mr.  D.  Morris,  “ Wonder-working  Plants.” 
Friday,  Nov.  16... Civil  Engineers,  25,  Great  George-street, 
S.W.,  8 p.m.  (Students’ Meeting.)  Mr.  John  F. 
C.  Snell.  “ The  Economics  of  Direct-current 
Central  Stations.” 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street , Adelphi , London , W.C. 


Notices. 

♦ 

ARRANGEMENTS  FOR  THE 
SESSION. 

The  First  Meeting  of  the  One  Hundred  and 
Forty-first  Session  of  the  Society  will  be  held 
on  Wednesday,  the  21st  November,  when  the 
Opening  Address  will  be  delivered  by  Major- 
General  Sir  John  Donnelly,  K.C.B., 
Chairman  of  the  Council.  Previous  to  Christ- 
mas there  will  be  four  Ordinary  Meetings,  in 
addition  to  the  Opening  Meeting.  The  follow- 
ing arrangements  have  been  made  : — 

November  21. — Opening  Address  by  Major- 
General  Sir  John  Donnelly,  K.C.B.,  Chairman 
of  the  Council. 

November  28. — “Experiments  in  Aeronautics.” 
By  Hiram  Maxim.  Sir  Richard  Webster, 
G.C.M.G.,  Q.C.,  M.P.,  will  preside. 

December  5.— “The  Electrical  Treatment  of 
Sewage.”  ByE.  Hermite.  Sir  Douglas  Galton, 
K.C.B.,  F.R.S.,  will  preside. 

December  12. — “Manufacture  of  Salt.”  By 
Thomas  Ward. 

Gecember  19.— “Forestry.”  By  Lieut.-Gen. 
J.  Michael,  C.S.I. 

Papers  for  meetings  after  Christmas  : — 

“The  Separation  of  Aluminium  by  the  Vautin 
Process.”  By  Professor  William  Chandler 
Roberts- Austen,  C.B.,  F.R.S. 

“The  Dressing  and  Metallurgical  Treatment  of 
Nickel  Ores.”  By  A.  G.  Charleton,  A.R.S.M. 

“ The  Use  of  Electricity  for  Cooking  and  Heating.” 
By  R.  E.  Crompton,  M.I.E.E. 

“ Tea.”  By  A.  G.  Stanton. 

“Improvements  in  Milling  Machinery.”  By  J. 
Harrison  Carter. 

“ Electric  Lighting  of  Ecclesiastical  Buildings.” 
By  Major-General  Charles  E.  Webber,  C.B. 

“ Cyder.”  By  C.  W.  Radcliffe  Cooke,  M.P. 

“Light  Railways.”  By  W.  M.  Acworth. 

“Russian  Armenia.”  By  Dr.  A.  Markoff. 


“Madagascar.”  By  CAFTAIH  . Pi  , 
Oliver. 

“ Commercial  Education  Abroad.”  By  Pro- 
fessor William  Layton. 

“The  Lushais,  and  the  Land  they  Live  in.”  By 
Captain  John  Shakes  pear. 

“The  Effects  of  Revenue  Lt  on  the 

Agriculture  of  the  Madras  Presidency.”  By  C. 
Krishna  Menon. 

“The  Projected  Railways  of  India,  and  the  r 
Prospects.”  By  J.  W.  PARRY*  A 

“ Drawing  for  Process  Reproduction.”  By  Glee- 
son  White. 

“ Technical  Carpet  Designing.”  By  Alexander 
Millar. 


Indian  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Thursdays,  at  Half-past  Four 
or  Eight  o’clock  : — 

December  6,  January  17,  February  14,  March  7, 
28,  April  25,  May  16. 

[It  has  been  arranged  that  three  of  the  meetings 
will  be  held  at  the  Imperial  Institute.] 


Foreign  and  Colonial  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Tuesdays,  at  Half-past  Four 
or  Eight  o’clock  : — 

January  22,  February  19,  March  5,  April  2,  30, 
May  21. 


Applied  Art  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Tuesday  Evenings,  at  Eight 
o’clock  : — 

February  5,  26,  March  19,  April  23,  May  7,  28. 


Cantor  Lectures. 

The  following  courses  of  Cantor  lectures 
will  be  delivered  on  Monday  Evenings,  at 
Eight  o’clock : — 

Professor  Vivian  B.  Lewes,  “Modem 

Developments  in  Explosives.”  Four 

Lectures. 

Lecture  I. — November  26. — Explosives  and  Ex- 
plosions.— Gunpowder — History — Methods  rendered 
necessary  by  the  growth  and  changes  in  the  character 
of  the  guns  employed — Modern  powders  and  t::e 
methods  by  which  the  desired  results  are  obtained. 

Lecture  II.— December  3.— Guncotton.— The 
improvements  which  have  taken  place  in  its  manutac- 
ture  since  its  discovery  by  Schonbein — English 
service  guncotton,  and  its  manufacture  Nitro- 
glycerine— Dynamite. 
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Lecture  III.— December  io.— Smokeless  Pow- 
ders.— The  early  attempts  to  utilise  guncotton,  and 
the  causes  of  their  failure — The  smokeless  powders 
of  to-day. 

Lecture  IV.— December  17. — Blasting  Explo- 
sives.— Requirements —Fiery  mines — A good  safety 
explosive  as  great  a safeguard  as  the  safety-lamp — 
Explosives  employed — The  safety  explosives  now  in 
use — Roburite,  &c. 

Professor  Silvanus  P.  Thompson,  D.Sc., 

F.R.S.,  “ The  Arc  Light.”  Three  Lectures. 

January  14,  21,  28. 

Alan  S.  Cole,  “ Means  for  verifying  Ancient 
Embroideries  and  Laces.”  Three  Lectures. 
February  11,  18,  25. 

Dr.  D.  Morris,  C.M.G.,  “ Commercial 

Fibres.”  Three  Lectures. 

March  18,  25,  April  I. 

James  Douglas,  “ Recent  American  methods 
and  appliances  employed  in  the  Metallurgy 
of  Copper,  Lead,  Gold,  and  Silver.”  Four 
Lectures. 

April  22,  29,  May  6,  13. 

Ernest  Hart,  D.C.L.,  “Japanese  Art  In- 
dustries.” Two  Lectures. 

May,  20,  27. 


Juvenile  Lectures. 

Two  lectures,  suitable  for  a juvenile  audience, 
will  be  delivered  by  Professor  C.  Vernon 
Boys,  F.R.S.,  on  “Waves  and  Ripples,”  on 
Wednesday  evenings,  January  2 and  9,  1895, 
at  7 p.m. 


INDIA  AT  SECTION  COMMITTEE. 

A meeting  of  the  Committee  of  the  Indian 
Section  was  held  on  Tuesday,  6th  November, 
at  4 p.m.  Present: — Sir  George  Birdwood, 
K.C.I.E.,  C.S.I.,  in  the  chair;  Lionel  R.  Ash- 
burner,  C.S.I.,  J.  Athelstane  Baines,  C.S.I., 
Sir  Steuart  Colvin  Bayley,  K.C.S.I.,  C.I.E., 
M.  M.  Bhownaggree,  C.I.E.,  Sir  George 
Birdwood,  K.C.I.E.,  C.S.I.,  Hyde  Clarke, 
Lieut. -General  Sir  Andrew  Clarke,  R.E., 

G.C.M.G.,  C.B.,  Sir  Charles  Malcolm  Ken- 
nedy, K.C.M.G.,  C.B.,  Sir  James  B.  Lyall, 

G. C.I.E.,  K.C.S.I.,  Alexander  Rogers,  Thomas 

H.  Thornton,  C.S.I.,  D.C.L.,  Sir  Charles 
Turner,  K.C.I.E.,  Sir  Raymond  West, 
K.C.I.E.,  Sir  Alexander  Wilson,  W.  Martin 
Wood,  with  Sir  Henry  Trueman  Wood,  M.A., 
Secretary,  and  S.  Digby,  Secretary  of  the 
Section. 


INDIAN  SECTION 
The  opening  meeting  of  the  Indian  Section 
of  the  Society  will  he  held  on  Thursday  even- 
ing, 6th  December,  when  a paper  on  “ Roman 
and  British  Systems  of  Government”  will  be 
read  by  the  Hon.  W.  Lee  Warner,  C.S.I. 
This  meeting  will  be  held  at  the  Imperial 
Institute. 


Miscellaneous. 


PRIZES  OF  COACH  MAKERS'  COMPANY. 

The  Worshipful  Company  of  Coach  Makers  and 
Coach-harness  Makers  of  London  offer  the  following 
prizes  for  competition  among  British  subjects  engaged 
in  the  trade  of  Coachmaking  and  resident  in  the 
United  Kingdom  of  Great  Britain  and  Ireland  : — 

Competition  No.  I. — The  following  prizes,  amount- 
ing to  ^50,  are  offered  for  the  two  best  models  of  an 
improved  four-wheel  close  cab  body,  and  a single  or 
double  Victoria  body,  with  an  under-carriage  and 
wheels  fitting  both  bodies,  easily  and  rapidly  inter- 
changeable, all  to  be  suitable  for  public  use  in  the 
streets  of  London.  The  models  must  be  to  the  scale 
of  two  inches  to  the  foot ; they  are  to  be  accompanied 
by  a working  drawing  to  the  same  scale,  and  may  be 
made  by  one  person  alone,  or  by  more  working 
jointly.  The  prize  models  will  become  the  property 
of  the  Company.  First  prize  (given  by  Mr.  G. 

N.  Hooper),  ^40.  Second  prize  (given  by  the 

Worshipful  Company),  £10. 

Competition  No.  2. — The  following  prizes,  of 
which  ^5  5s.  are  given  by  Mr.  William  Hooper,  are 
offered  for  competition  among  members  of  drawing 
and  technical  classes  of  Great  Britain  and  Ireland  - 
Each  competitor  to  send  up  three  drawings  of  the 
side  elevation  of  any  sort  of  carriage.  Scale  one  inch, 
to  the  foot.  The  drawings  are  to  be  selected  from 
the  work  of  the  winter  session  of  1894-5  by  the 
teacher  of  the  class.  From  three  to  fifteen  drawings 
may  be  sent  from  a class.  Prizes  from^i  is.  to 
£3  3s.  will  be  given  for  the  five  best  set  of  three 
drawings— total  £9  9s.  In  connection  with  the 
above,  the  Company’s  medal  may  be  given  to  the 
teacher  of  the  most  successful  class,  should  the  draw- 
ings to  which  the  prize  has  been  awarded  be  con- 
sidered of  sufficient  merit. 

Competition  No.  3. — For  working  drawings  of  a 
full-sized  single  Brougham  body,  any  shape,  in 
distinct  outline,  not  shaded,  scale  two  inches  to  the 
foot ; side  elevation,  half  back,  and  half  plan  look- 
ing on  the  bottom  ; also  a cross  section  at  the  door 
hinge  pillars  looking  back.  Drawings  to  show  the 
framing  and  joints,  on  two  or  more  sheets.  For 
apprentices  and  others  under  21  years  of  age.  First 
prize,  the  Company’s  Bronze  Medal  and  ^3.  Second 
prize,  the  Company’s  Certificate  and  £2. 
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Competition  No.  4. — For  working  drawings,  scale 
four  inches  to  the  foot,  on  one  piece  of  paper  six  feet 
by  three  feet,  of  a single  Victoria,  any  shape  (not  on 
a perch  under- carriage),  the  head  down,  side  elevation 
only.  All  the  drawings  to  be  lightly  shaded  or  tinted 
in  a grey  colour  to  make  the  whole  clearer  to  the  eye. 
First  prize,  the  Company’s  Silver  Medal  and  £b. 
Second  prize,  the  Company’s  Bronze  Medal  and  ^4. 
Third  prize,  the  Company’s  Certificate  and  £2. 

Competition  No.  5. — The  Master  of  the  Company 
(Mr.  William  Beriah  Brook)  offers  the  following 
prizes,  among  former  prize  winners  only,  for  a fully- 
coloured  design,  in  perspective,  of  a square  Landau, 
any  mode  of  suspension,  to  the  scale  of  one  inch  to 
the  foot.  First  prize,  £7.  Second  prize,  ^3. 

Competition  No.  6.— For  models  of  a Char-a-Banc 
body,  for  public  use,  in  wood  only,  which  may  be 
varnished,  but  not  painted;  no  under- carriage  or 
steps  are  required.  The  models  to  be  to  the  scale  of 
three  inches  to  the  foot.  If  less  than  six  compete,  one 
prize  of  £6  will  be  given  to  the  best.  If  twelve 
compete,  a second  prize  of  £/\  and  a third  prize  of  £2 
will  be  given. 

Competition  No.  7. — Mr.  John  S.  Comrie,  a 
member  of  the  Company,  offers  the  following  prizes 
for  a design  to  the  scale  of  two  inches  to  the  foot  of 
an  improved  pair-horse,  top-seated  tramway  car  (set 
of  working  drawings).  Improvements  in  traction, 
life-guarding,  ventilating,  ease  of  access,  lighting, 
&c.,  are  suggested,  and  will  be  taken  into  account  in 
making  the  award.  A written  description  should 
accompany  the  design  in  explanation.  First  prize, 
£7.  Second  prize,  ^3. 

Competition  No.  8. — An  extra  prize  of  I os.  will  be 
given  to  each  prize  winner  if  his  model  or  drawing  be 
accompanied  by  a sufficiently  well-executed  outline 
drawing  (not  shaded)  of  a bold  scroll,  ornament,  or 
decoration,  on  paper  24  inches  by  18  inches. 

The  above  prizes,  where  not  otherwise  mentioned, 
will  be  accompanied  by  the  certificate  of  the  Com- 
pany. 

All  drawings  and  models  are  to  be  delivered  free  at 
the  Hall  of  the  Company,  Noble-street,  St.  Martin’ s- 
le-Grand,  London,  on  or  before  the  30th  day  of 
April,  1895. 


BANKING  OPERATIONS  IN  CHINA. 

Her  Majesty’s  Secretary  of  Legation  at  Pekin,  says 
in  his  last  report  that  the  real  currency  of  China  is 
silver.  At  the  southern  ports  the  Mexican  dollar  is 
in  use,  but  not  at  Shanghai  or  in  other  ports,  where 
taels  (otherwise  known  as  sycee)  are  the  currency  in 
vogue.  These  consist  of  shoe-shaped  lumps  of  silver 
of  various  degrees  of  purity  and  corresponding  value. 
Those  used  in  Pekin  are  cast  or  moulded  in  private 
melting  houses,  and  are  stamped  by  the  bankers  who 
issue  them.  In  China  there  is  no  government  super- 
vision of  banking.  For  all  small  transactions,  the 
token  copper  cash  currency,  issued  by  the  Government, 


is  in  universal  use.  During  the  Taiping  Rebellion, 
the  supply  of  copper  from  the  mines  was  cut  off  and 
Pekin  was  deprived  of  the  means  of  issuing  cash.  A 
serious  crisis  occurred,  and  paper  money  of  nominal 
value  was  at  a discount,  whilst  copper  coin  rose  to  a 
premium,  and  was  scarcely  to  be  obtained.  The 
Imperial  Government  of  the  day,  struck  a large 
quantity  of  iron  cash,  which  they  attempted  to  force 
upon  the  people.  The  latter  forcibly  resisted,  and 
there  was  almost  a revolution  in  the  capital.  The 
spurious  iron  cash  was  flung  indignantly  and  broadcast 
into  the  mud  or  dust,  which  lies  a foot  deep  in  all 
parts  of  the  city,  and  it  is  picked  up  almost  in  handfuls  to 
this  day  by  children,  who  use  it  as  a plaything.  The 
Chinese  carry  strings  of  copper  cash  for  their  daily 
expenditure  (5  cash  = 1 cent,  so  that  500  cash  — 1 
dollar  = about  2s.  iod.).  The  silver  sycee  is  made 
to  value  10  taels  in  the  north,  and  50  taels  at  Shanghai 
and  in  the  south  (1  tael  = about  3s.  8d.).  It  can  be 
cut  up  into  smaller  values,  and  is  weighed  and  some- 
times assayed  in  business  transactions,  as  is  also  the 
Mexican  dollar  in  places  where  it  is  not  usual  currency. 
Paper  notes  are  also  extensively  used,  varying  in 
value  from  1 tias  (10  cents)  up  to  1,000  taels.  Bank 
notes  are  also  subject  to  no  Government  supervision 
whatever,  and  are  issued  by  private  banks  of  any  and 
every  kind,  the  only  security  being  the  individual 
credit,  private  or  public,  enjoyed  by  the  issuer.  Men 
have  been  known  to  start  a bank  in  China,  and  even 
issue  bank  notes,  with  a capital  of  not  much  over 
^10  sterling.  In  Pekin  there  are  four  great  Chinese 
banks  known  as  “ The  four  Hengs.”  They  act  more 
or  less  in  co-operation,  and  rule  the  money  market  to 
no  small  extent.  They  have  existed  and  flourished 
for  over  100  years,  and  so  good  is  their  credit  that  they 
enjoy  a practically  unlimited  power  of  note  issue, 
which  gives  them  immense  advantages  in  holding 
specie  until  the  market  is  favourable.  Notes  issued 
and  accepted  are  stamped  with  the  “ chop  ” or  seal 
of  every  bank  through  which  they  pass,  the  chop 
being  an  acceptance  of  responsibility  for  the  value 
indicated  on  the  bank  note.  Thus  forgeries  or 
repudiations  can  be  quickly  and  easily  traced  to  their 
origin.  The  Bourse  or  Stock  Exchange  at  Pekin  is 
conducted  in  a very  primitive  and  original  manner. 
Shortly  after  dawn  anumberof  the  principal  financiers, 
or  their  representatives,  meet  in  the  Chinese  city 
and  fix  the  rate  of  exchange  and  current  values  for 
the  day  by  mutual  consultation,  bidding,  and  delibera- 
tion. A flock  of  carrier  pigeons  is  then  liberated  to 
carry  the  quotations  to  the  principal  banks  throughout 
the  capital,  before  they  open  their  doors  for  business. 
The  native  bankers,  however,  have  not  been  slow  to 
discover  that  foreign  financiers  were  ahead  of  them- 
selves— by  means  of  the  telegraph — in  knowledge  of 
rates  of  exchange,  and  quickly  availed  themselves  of 
the  same  method  of  communication.  The  rate  of 
interest  on  loans  is  from  8 per  cent,  to  15  per  cent., 
according  to  the  security  given  ; in  cases  such  as  loans 
to  members  of  the  Imperial  household,  as  much  as 
20  per  cent,  would  be  charged.  A large  amount  of 
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gold  comes  to  Pekin  as  dust,  from  the  washings  on  the 
Chinese  side  of  the  Amoor  river  and  partly  smuggled 
across  the  Russian  frontier.  It  is  melted  down  in 
Pekin  in  the  shape  of  small  bars,  of  ten  taels  weight, 
about  the  size  of  a sponge  cake  finger  biscuit,  and  has 
nominally  a per-centage  of  98J  pure  gold, 


THE  RAMIE  INDUSTRY  IN  FRANCE. 

The  United  States  Consul  at  St.  Etienne  says,  in 
■a  recent  report  to  his  Government,  that  a French 
society  was  formed,  some  years  ago,  to  develop  the 
cultivation  of  ramie  in  Spain  and  Egypt,  two 
countries  affording  most  favourable  conditions  of 
soil  and  climate.  The  Spanish  proprietors  willingly 
consented  to  the  [experiment ; but,  being  abso- 
lutely without  the  necessary  means,  they  had  to 
draw  largely  from  the  treasury  of  the  society,  and, 
■at  last  growing  discouraged,  the  experiment  was 
abandoned.  In  Egypt,  success  was  not  greater. 
Although  the  plant  took  kindly  to  its  new  home,  the 
cost  of  irrigation  became  very  onerous,  and,  in  the 
end,  the  society  had  to  go  into  liquidation,  after 
having  lost  4,500,000  francs.  In  the  meantime,  a 
manufactory,  for  the  spinning  of  ramie  thread,  and 
■converting  it  into  tissues,  such  as  sailcloth,  table 
linen,  curtains,  &c.,  was  organised  at  Avignon.  The 
creditors  of  the  society  in  liquidation,  believing  that 
the  ramie  industry  would  succeed  in  the  end,  aban- 
doned to  a new  board  of  directors  the  factory  for  a 
certain  number  of  years,  on  the  condition  that  a large 
porton  of  the  dividend  should  be  appropriated  to  the 
extinction  of  the  debt,  which  amounted  to  600,000 
ifrancs.  There  is  already,  says  the  United  States  Con- 
sul, every  hope  of  success.  Abandoning  all  idea  of 
establishing  plantations  in  Europe,  the  company  im- 
ports the  raw  material  direct  from  China,  where  it  has 
already  passed  through  the  first  and  somewhat  in- 
complete operation  of  decortication.  On  its  arrival 
;at  the  factory,  it  is  passed  a second  time  through  a 
decorticating  machine,  of  which  M.  Favier,  the 
manager  of  the  company,  is  the  inventor,  and  finally 
relieved  of  all  the  glutinous  matter  by  a chemical 
process,  of  which  M.  Favier  keeps  the  secret,  but 
'which  is  supposed  to  consist  of  a weak  alkaline  solu- 
tion, in  which  the  fibres  are  boiled.  It  is  then  spun 
into  thread,  when  it  is  ready  for  manufacturing  the 
articles  already  mentioned.  The  factory  employs  at 
present  about  200  hands,  men  and  women,  and  the 
business  done  represents  a value  of  about  1,000,000 
francs  (£40,000)  annually.  Manufactured  ramie  is 
a little  dearer  than  cotton  or  linen  goods,  but  its 
durability  is  said  to  be  threefold  that  of  the  latter. 
It  is  claimed  that  it  will  always  preserve  the  original 
gloss.  The  factory  does  not,  it  is  said,  intend  to 
continue  the  manufacture  of  tissues,  but  will  confine 
its  business  to  spinning,  so  as  to  furnish  the  large 
weaving  industries  with  thread.  The  actual  price  of 
the  thread  ranges  from  4 to  12  francs  per  kilo- 


gramme (from  is.  6d.  to  4s.  6d.  per  pound),  but  the 
company  asserts  that  as  soon  as  the  cultivation 
of  ramie  becomes  developed  in  other  countries 
(South  America  especially)  these  prices  will  be 
much  lowered.  Besides  this  branch  of  the  industry, 
the  company  manufactures  ramie  pulp  for  the  making 
of  paper  of  all  kinds,  but  especially  for  that  intended 
for  bills  of  the  Bank  of  France.  This  bank  has 
made  a contract  with  the  company,  by  which  the 
latter  is  obliged  to  keep  in  stock  for  the  bank  20,000 
kilogrammes  of  pulp  in  one  of  the  bank’s  large  store- 
rooms at  Marseilles,  and  to  have  on  hand  20,000 
kilogrammes  more,  while  the  bank  itself  has  always 
a similar  amount  in  its  paper  manufactory  near  Paris, 
making  in  all  60,000  kilogrammes  at  all  times  avail- 
able. The  price  of  the  pulp  is  six  francs  per  kilo- 
gramme (about  2s.  3d.  per  pound),  and  it  is  said  that 
the  notes  made  with  this  material  are  not  only 
stronger  than  others,  but  they  defy  imitation.  The 
company  is  at  present  in  negotiation  with  the  Russian 
Government  on  the  subject  of  the  supply  of  pulp  for 
use  in  making  paper  for  the  Bank  of  Russia.  At 
the  present  day,  although  both  climate  and  soil  are 
adapted  to  its  production,  ramie  is  practically  unculti- 
vated in  France.  Some  years  ago,  when  the  vine- 
yards were  ravaged  by  the  phylloxera,  and  before  the 
American  vine  was  introduced,  cultivators,  in  some 
of  the  districts  of  the  south  of  France,  replaced  the 
vine  stocks  by  those  of  ramie,  in  order  to  utilise  the 
ground.  As  soon,  however,  as  it  was  discovered 
that  the  American  vine  was  invulnerable  to  the 
attacks  of  the  phylloxera,  the  experiment  of  culti- 
vating ramie  was  abandoned,  as  the  cultivation  of  the 
vine  was  so  much  more  profitable. 


Correspondence. 

♦ 

LIQUID  FUEL. 

Would  you  kindly  allow  us  to  reply  to  a statement 
in  your  Journal , made  by  Mr.  Edwin  Henwood  in  a 
discussion  on  “ Liquid  Fuel  ” in  the  Journal  of  date 
29th  June  (see  p.  704).  He  writes  “ Finally  it  is 
to  be  noted  that  the  crude  arrangements  which  were 
in  use  last  year  on  the  Clyde  steamers  should  not  be 
allowed  to  influence  the  minds  of  people,  as  if  the 
perfected  system  [i.e.,  his  system]  had  been  employed 
a very  different  result  would  have  been  recorded.” 

We  fitted  up  the  steamer  referred  to,  and  we  may 
say  on  the  authority  of  Captain  Williamson,  the 
marine  superintendent  of  the  Caledonian  Steam 
Packet  Company  (Limited),  under  whose  inspection 
the  work  was  carried  out,  that  the  whole  arrange- 
ments were  an  absolute  and  unqualified  success. 
How  your  correspondent  could  truthfully  say  the 
arrangements  were  crude  we  are  at  a loss  to  imagine. 
He  never  saw  them,  and  evidently  knows  nothing 
about  them. 

We  cannot  allow  such  reckless  assertions  to  pass 
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unchallenged ; and  would  esteem  it  a favour  if  you 
would  allow  us  to  give  an  emphatic  denial  to  the 
slipshod  statements  of  the  gentleman  referred  to. 

A.  and  C.  Stewart. 

Port-Eglinton  Foundry,  Victoria-street,  Glasgow, 

12th  November,  1894. 


Obituary. 


Sir  Daniel  Adolphus  Lange. — Sir  Daniel 
ILange,  who  died  suddenly  on  Friday,  2nd  inst., 
was  the  second  son  of  the  late  Mr.  John  William 
Lange,  who  was  descended  from  an  old  Amsterdam 
family.  He  was  bom  in  1821.  He  was  appointed 
in  1858,  by  Said  Pasha,  late  Viceroy  of  Egypt, 
constructor  of  the  Suez  Canal,  and  was  for  some 
years  director  in  England  of  that  work,  on  the  com- 
pletion of  which  he  received  the  honour  of  knight- 
hood. In  1871,  he  received  the  Second  Class  of  the 
Order  of  the  Medjidieh  from  the  Sultan,  was  named 
a Knight  of  the  Crown  of  Italy,  and  a Knight  Com- 
mander of  the  Order  of  Isabel  of  Spain  in  1872,  and 
a Grand  Officer  of  the  Lion  and  Sun  of  Persia  in 
1873.  He  was  the  author  of  “Reflections  on  the 
Desert,”  “ The  Suez  Canal  viewed  in  its  Political 
Bearings,”  “A  Narrative  of  the  Suez  Canal  Works,” 
and  other  publications.  Sir  Daniel  Lange  was  elected 
a member  of  the  Society  of  Arts  in  1869,  and  on 
April  27th  of  the  following  year  he  read  a paper 
■before  the  Society  on  the  “ Suez  Canal  Works.” 
John  Walter. — Mr.  Walter,  the  proprietor  of 
The  Times , died  on  Saturday,  3rd  inst.,  at  Bear- 
wood, his  seat  in  Berkshire,  after  a short  and  painless 
illness.  He  was  bom  at  the  private  residence  in 
Prinlinghouse-square  adjoining  the  newspaper  office, 
id  1818,  and  had,  therefore,  attained  the  age  of 
seventy-six.  He  was  educated  at  Eton,  where  he 
was  captain  of  the  oppidans,  and  graduated  with 
honours  at  Exeter  College,  Oxford,  taking  his  M.A. 
degree  in  1843.  He  was  M.P.  for  Nottingham  from 
1847  to  1859,  when  he  was  elected  for  Berks.  After 
the  dissolution  of  1885,  he  did  not  offer  himself  for 
re-election.  A full  obituary  notice  of  Mr.  Walter 
was  given  in  The  Times  for  November  5th,  and  the 
facts  of  his  life  are  so  well  known,  and  have  been  so 
widely  noticed  in  the  Press,  that  it  is  not  necessary 
to  do  more  than  mention  that  he  was  elected  a 
member  of  the  Society  of  Arts  in  1879.  In  the 
appreciative  memoir  in  The  Times , it  is  said  : — “For 
hard  upon  half  a century  Mr.  Walter’s  voice  has 
been  always  a potent  voice,  in  the  last  resort  a 
deciding  voice,  in  the  policy  and  conduct  of  this 
journal.” 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Nov.  19. ..Royal  Institution,  Albemarle  - street, 
W.,  3 p.m.  General  Monthly  Meeting,  5 p.m. 


Camera  Club,  Charing- cross-road,  W.C.,  8|  p.m. 
Lantern  Evening. 

Sanitary  Institute,  74A,  Margaret -street,  W.,  8 p.m. 
Prof.  Wynter  Jilyth,  “ Diseases  of  Animals  in 
Relation  to  Meat  Supply,  &c.” 

British  Architects,  9,  Conduit- street,  W.,  8 p.m. 
Mr.  F.  M.  Grattan,  “Notes  upon  the  Architecture 
of  China.” 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m. 
Mr.  W.  Martin  Conway,  “Climbing  in  the  Hima- 
layas.” 

Tuesday,  Nov.  20. ..Civil  Er.;;  . 

S.W.,  8 p.m.  Mr.  Albert  J.  Durston,  “The 
Machinery  of  War  Ships.” 

Statistical,  Geological  Museum,  Jermyn-street, 
S.W.,  4 1 p.m.  Lord  Farrar,  “The  Relations 
between  Morals,  Economics,  and  Statistics.” 
Pathological,  20,  Hanover-square,  W.,  8£  p.m. 
Zoological,  3,  Hanover-square,  W.,  8J  p.m. 
Wednesday,  Nov.  21  ...  SOCIETY  OF  ARTS,  John-strcet, 
Adelphi,  W.C.,  8 p.m.  Opening  Meeting  of  the  141st 
Session.  Address  by  Sir  John  Donnelly,  Chairman 
of  Council. 

Meteorological,  25,  Great  George-street,  S.W.,  : 
p.m.  1.  Mr.  H.  B.  Guppy,  “ Methods  of  Deter- 
mining the  Influence  of  Springs  on  the  Tempera- 
ture of  a River,  as  Illustrated  by  the  Thames  and 
its  Tributaries.”  2.  Mr.  Eric  S.  Bruce,  “Some 
Effects  of  the  Gale  in  the  Highlands  of  Scotland 
on  November  17th  and  18th,  1893.” 

•Geological,  Burlington-house,  8 p.m. 

Microscopical,  20,  Hanover-square,  W.,  8 p.m.  1. 
Mr.  E.  M.  Nelson,  “A  Simple  Method  of 
Measuring  the  Refractive  Indices  of  the  Media.” 

2.  Dr.  W.  A.  Turner,  " Demonstration  On  Stain- 
ing Central  Nervous  System.”  (With  lantern.) 
Archaeological  Association,  32,  Sackville-street,  W., 

8 p.m. 

Institute  of  Mining  and  Metallurgy,  Geological 
Museum,  Jermyn-street,  S.W.,  8 p.m.  Mr.  Manuel 
Eisler,  “ The  Practical  Operation  of  the  Cyanide 
Process  on  the  Witwatersrand  (Transvaal)  Gold- 
fields.” 

Sanitary  Institute,  74A,  Margaret-street,  S.W.,  8 
p.m.  Dr.  E.  A.  Seaton,  “ Infectious  Diseases  and 
Methods  of  Disinfection.” 

Inventors’  Institute,  27,  Chancery-lane,  W.C..  8 p.m. 
Thursday,  Nov.  22.. .Royal,  Burlington-house,  W.,  4J  p.m. 
Antiquaries,  Burlington-house,  W.,  8£  pan. 

London  Institution,  Finsbury-circus,  E.C.,  6 p.m. 

Rev.  H.  N.  Hutchinson,  “ Extinct  Monsters.’’ 
Electrical  Engineers,  25,  Great  George-street,  S.M 
8 p.m.  1.  Mr.  Charles  S.  du  Riche  Preller, 

“ Electrical  Steep  Grade  Traction  in  Europe.”  2. 
Mr.  H.  D.  Wilkinson,  “ Notes  on  Electric  T ram- 
ways in  the  United  States.”  3.  Messrs.  R.  W. 
Blackwell  and  Philip  Dawson,  “ Electric  Traction 
with  special  reference  to  the  Installation  of 
Elevated  Conductors.” 

Camera  Club,  Charing-cross-road,  M .C.,  8 p.m. 
Mr.  T.  C.  Hepworth,  “ Vertical  Camera  Work.** 
Friday,  Nov.  23. ..Sanitary  Institute,  74A,  Margaret-street, 
W.,  8 p.m.  Dr.  J.  F.  Sykes,  “Objects  and 
Methods  of  Inspection.” 

Clinical,  20,  Hanover-square,  W.,  8J  p.m. 

Physical,  Science  Schools,  South  Kensington,  S.M  .. 

5 p.m.  1.  Mr.  Fredk.  Womack,  “The  Measure- 
ment of  Electromagnet  Capacity.”  2.  Prof.  S.  P 
Thompson  and  Mr.  Miles  Walker,  “ Mirrors  of 
Magnetism.”  3.  Prof.  Ayrton  and  others, 
“Students’  Simple  Apparatus.” 

Saturday,  Nov.  24.. .Botanic,  Inner-circle,  Regent’s-park, 
N.W.,  3f  p.m. 
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CONTRIBUTIONS  TO  THE  READING-ROOM. 


The  Council  beg  leave  to  acknowledge,  with  thanks  to  the  Proprietors,  the  receipt  of  the 
following  Transactions  of  Societies  and  Periodicals. 


TRANSACTIONS,  &C. 

American  Chemical  Society,  Journal. 

American  Institute  of  Electrical  Engineers,  Trans- 
actions. 

American  Philosophical  Society,  Proceedings  and 
Transactions. 

American  Society  of  Civil  Engineers,  Transactions 
and  Proceedings. 

Association  of  Engineering  Societies,  Journal. 
Australasian  Association  for  the  Advancement  of 
Science,  Report. 

Bath  and  West  and  Southern  Counties  S ociety,  Journal . 
Birmingham  Philosophical  Society,  Proceedings. 
British  Association  for  the  Advancement  of  Science, 
Report. 

British  Guiana,  Royal  Agricultural  and  Commercial 
Society  of,  Journal. 

British  Horological  Institute,  Horological  Journal. 
Camera  Club,  Journal. 

Canada,  Royal  Society  of,  Proceedings  and  Trans- 
actions. 

Canadian  Institute,  Transactions. 

Canadian  Society  of  Civil  Engineers,  Transactions. 
Chartered  Institute  of  Patent  Agents,  Transactions. 
Chemical  Society,  Journal. 

Cleveland  Institution  of  Engineers,  Proceedings. 

East  India  Association,  Journal. 

Farmers’  Club,  Journal. 

Franklin  Institute,  Journal. 

Geneva,  Societe  des  Arts,  Bulletin  de  la  Classe 
d'lndustrie  et  de  Commerce. 

Geological  Society,  Quarterly  Journal. 

Glasgow  Philosophical  Society,  Proceedings. 

Imperial  Institute,  Year  Book. 

Incorporated  Gas  Institute,  Transactions. 

India,  Geological  Survey  of,  Memoirs,  Records  and 
Palaeontologia  Indica. 

Indian  Meteorological  Department,  Report. 

Institute  of  Bankers,  Journal. 

Institute  of  Brewing,  Transactions. 

Institution  of  Civil  Engineers,  Minutes  of  Pro- 
ceedings. 

Institution  of  Electrical  Engineers,  Journal. 
Institution  of  Engineers  and  Shipbuilders  in  Scotland, 
Transactions. 

Institution  of  Mechanical  Engineers,  Proceedings. 
Institution  of  Mining  and  Metallurgy.  Transactions. 
Institution  of  Naval  Architects,  Transactions. 


Iron  and  Steel  Institute,  Journal. 

Jamaica,  Institute  of,  Journal. 

Japan,  College  of  Science,  Imperial  University* 
Journal. 

Japan  Society,  Transactions  and  Proceedings. 

Junior  Engineering  Society,  Record  of  Transactions. 

Kew  Gardens  Bulletin. 

Linnsean  Society,  Journal. 

Liverpool  Polytechnic  Society,  Journal. 

London  Association  of  Foremen  Engineers  and 
Draughtsmen,  Publications. 

Manchester  Literary  and  Philosophical  Society*. 
Memoirs  and  Proceedings. 

Massachusetts  Institute  of  Technology.  Technology 
Quarterly  and  Proceedings  of  the  Society  of  Arts. 

Munich,  Polytechnischer  - Verein,  Bayerisches  In- 
dustrie-und-  Ge  werbeblatt . 

National  Association  for  the  Promotion  of  T echnical 
and  Secondary  Education.  Record. 

National  Indian  Association,  “The  Indian  Magazine.’ r 

Nederlandsche  Maatschappij  ter  Bevordering  van 
Nijverheid,  Wekelijkoche  Courant  de  Nijverheid. 

New  South  Wales,  Royal  Society,  Journal  and  Pro- 
ceedings. 

North-East  Coast  Institution  of  Engineers  and  Ship- 
builders, Transactions. 

Paris,  Conservatiore  des  Arts  et  Metiers,  Annales. 

, Societe  de  Geographic  Commerciale,  Bulletin. 

, Societe  Internationale  des  Electriciens,  Bulletin. 

, Societe  Nationale  d’Acclimatation  de  France* 

Revue. 

Patent-office,  Illustrated  Official  Journal. 

Pharmaceutical  Society,  Journal  and  Transactions. 

Philadelphia,  Academy  of  Natural  Sciences,  Pro- 
ceedings. 

, Engineers’  Club  of,  Proceedings. 

Physical  Society  of  London,  Proceedings. 

Quekett  Microscopical  Club,  Journal. 

Royal  Agricultural  Society,  Journal. 

Royal  Colonial  Institute,  Proceedings. 

Royal  Cornwall  Polytechnic  Society,  Annual  Reports 

Royal  Geographical  Society,  “ The  Geographical 
Journal.” 

Royal  Institute  of  British  Architects,  Journal. 

Royal  Institution  of  Great  Britain,  Proceedings. 

Royal  Irish  Academy,  Transactions  and  Proceedings. 

Royal  Meteorological  Society,  Quarterly  Journal. 

Royal  National  Life  Boat  Institution,  “The  Life 
Boat.” 
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Royal  Photographic  Society  of  Great  Britain,  Journal. 
Royal  Scottish  Society  of  Arts,  Transactions. 

Royal  Society,  Philosophical  Transactions  and  Pro- 
ceedings. 

Royal  Society  of  Edinburgh,  Transactions  and  Pro- 
ceedings. 

Royal  Statistical  Society,  Journal. 

Royal  United  Service  Institution,  Journal. 

Sanitary  Institute,  Journal. 

Society  of  Antiquaries,  Archseologia  and  Proceedings. 
Society  of  Architects,  Journal. 

Society  of  Biblical  Archseology,  Proceedings. 

Society  of  Chemical  Industry,  Journal. 

Society  of  Dyers  and  Colourists,  Journal. 

Society  of  Engineers,  Transactions. 

Society  of  Public  Analysts,  “ The  Analyst.” 

South  Wales  Institute  of  Engineers,  Proceedings. 
Tasmania,  Royal  Society  of,  Papers  and  Proceedings. 
Victoria  Institute,  Journal  of  the  Transactions. 
Western  Pennsylvania,  Engineers’  Society  of,  Pro- 
ceedings. 

PERIODICALS. 

Twice  a Week. 

Chemiker-Zeitung. 

Weekly. 

Accountant. 

Amateur  Photographer. 

American  Architect  and  Building  News. 

American  Gas  Light  Journal. 

American  Manufacturer  and  Iron  World. 

Architect. 

Architecture  and  Building  (New  York). 

Athenaeum. 

Bradstreet’s. 

British  Architect. 

British  Journal  of  Photography. 

Builder. 

Building  News. 

Capitalist. 

Chemical  News. 

Chemist  and  Druggist. 

Civil  Service  Competitor. 

Colliery  Guardian. 

Colonies  and  India. 

Commerce. 

Cosmos ; Revue  des  Sciences. 

Electrical  Engineer. 

Electrical  Review. 

Electrician. 

Electricien. 

Electricite. 

Electricity. 

Engineer. 

Engineering. 

Engineering  Record  (New  York) 

English  Mechanic. 

European  Mail. 

Earmer  and  Stock  Breeder. 

Gardeners’  Chronicle. 


Gardening  World. 

Herapath’s  Railway  Journal. 

Indian  Engineering. 

Industries  and  Iron. 

Invention. 

Iron  and  Coal  Trades  Review. 

Ironmonger. 

Jewelers’  Weekly  (New  York). 

Journal  des  Artistes. 

Journal  of  Gas  Lighting. 

Journal  d’Hygi£ne. 

Journal  des  Mines. 

Land  and  Water. 

Medical  Press  and  Circular. 

Miller. 

Millers’  Gazette. 

Mining  Journal. 

Moniteur  Industriel. 

Musical  Standard. 

Nature. 

Perak  Government  Gazette. 

Photographic  News 
Photographic  Work. 

Pottery  and  Glassware  Reporter  (Pittsburgh;. 
Practical  Engineer. 

Produce  Markets’  Review. 

Publishers’  Circular. 

Queen. 

Revue  Industrielle. 

Sanitary  Record. 

School  Board  Chronicle. 

Schoolmaster. 

Scientific  American. 

Statist. 

Surveyor. 

Transport. 

Textile  Mercury. 

Warehousemen  and  Drapers’  Trade  Journal. 
Work. 

Fortnightly. 

Brewers’  Guardian. 

Camera  and  Lantern  Review. 

Corps  Gras  Industriels. 

Country  Brewers*  Gazette. 

Finance  Chronicle. 

Ingeniero  y Ferretero  Espanol  y Sud-Americano. 
Irish  Builder. 

Jeweller  and  Metalworker. 

Moniteur  des  Produits  Chimiques. 

Naturaleza. 

Monthly . 

Art  Journal. 

Bookseller. 

Brewers’  Journal. 

British  Trade  Journal, 

Building  Societies’  Gazette. 

Cabinet  Maker  and  Art  Furnisher. 

Canadian  Patent  Office  Record. 

Caterer  and  Refreshment  Contractors’  Gazette. 
Cigar  and  Tobacco  World. 
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Confectioners’  Union. 

Dyer  and  Calico  Printer. 

Educational  Times. 

Electrical  Plant  and  Electrical  Industry. 

Engineering  Magazine  (New  York). 

Furniture  and  Decoration. 

Giomale  del  Genio  Civile. 

Hardware  Trade  Journal. 

Humanitarian. 

Inland  Architect  (Chicago). 

Irish  Textile  Journal. 

Ironmongery. 

Leather  Trades’  Circular. 

Machinery  Market. 

Manufacturers’  Review  and  Industrial  Record. 
Marine  Engineer. 

Mineral  Water  Trade  Review. 

Moniteur  Scientifique. 

Musical  Times. 

Nautical  Magazine. 

Oestereichische  Monatsschrift  fur  den  Orient. 

Oils,  Colours,  and  Dry  Salteries. 

Painting  and  Decorating. 

Paper  Makers’  Monthly  Trade  Journal. 

Paper  Record. 

Plumber  and  Decorator. 

Propriety  Industrielle. 

Railway  Engineer. 

Saddlers,  Harness  Makers,  and  Carriage  Builders’ 
Gazette. 


Sugar  Cane. 

Symons’s  Monthly  Meteorological  Magazine. 

Textile  Recorder. 

Ulster  Agriculturist. 

Watchmaker,  Jeweller,  and  Silversmith. 

Two -Monthly. 

Coach  Builders’,  Harness  Makers’,  and  Saddlers’  Art 
Journal. 

Newspapers. 

Bombay  Gazette  (Overland  Summary). 

Ceylon  Observer  (Overland  Edition). 

Daily  Inter  Ocean  (Chicago) . 

Home  and  Colonial  Mail. 

Home  News. 

Local  Government  Journal. 

London  Commercial  Record. 

London  and  China  Telegraph. 

Madagascar  News. 

Newcastle  Weekly  Chronicle. 

Nottinghamshire  Guardian. 

Shipping  Gazette  and  Lloyd’s  List  (Weekly- 
Summary). 

South  African  Empire. 

Times  of  Ceylon  (Weekly  Summary). 

Times  of  India  (Overland  Weekly  Edition). 

West  London  Observer. 


November  16, 1894.]  JOURNAL  OF  THE  SOCIETY  OF  ARTS . 


95i 


INDEX  TO  VOL. 


XL  1 1. 


A. 

Abel,  Sir  Frederick,  Bart.,  F.R.S.,  opening  meeting,  18 
Ablett,  T.  R.,  letter , the  horse  from  an  artistic  point  of  view, 
46  ; disc.,  the  fountain  air  brush,  349  ; disc.,  decorative  art 
and  elementary  education,  687 

Abney,  Captain  W.  de  W..  C.B.,  F.R.S.,  Cantor  lectures, 
photometry,  735,  747,  759 ; syllabus,  408 
Adam  architecture  in  London,  paper  by  Percy  Fitzgerald, 
M.A.,  181 

Adamson,  S.,  disc.,  illustrated  journalism,  243 
Afghanistan,  experiences  at  the  court  of,  paper  by  J.  A. 
Gray,  260 

Afrikanderland,  black  and  white  in,  paper  by  W.  A.  Wills, 
707 

Agave  americana,  supposed  edible  qualities  of,  892 

fibre,  702 

Agricultural  products  of  Nicaragua,  753 
Agriculture  of  Honduras,  720 

Air,  detection  and  estimation  of  small  quantities  of  in- 
flammable gas  and  vapour  in  the,  Cantor  lectures  by  Dr. 
F.  Clowes,  793,  805,  817,  827  ; syllabus,  132 
Air  brush,  fountain,  paper  by  C.  L.  Burdick,  344 
Albert  medal  presented  by  H.R.H.  the  Prince  of  Wales  to 
Sir  J.  Bennet  Lawes  and  Sir  J.  Henry  Gilbert,  283  ; list  of 
awards,  311,  337;  awarded  to  Sir  Joseph  Lister,  Bart., 
F.R.S.,  665  ; report  of  council,  694 
Anderson,  Dr.  W.,  F.R.S.,  disc.,  London  coal-gas  and  its 
enrichment,  428 

Antwerp  exhibition,  1894,  paper  by  E.  Seve,  283;  letter,  E. 

A.  Wunsch,  350 
food  congress,  838 

Architecture,  artificial  foliage  in,  Cantor  lectures,  881,  893, 
905,  917,  928  ; syllabus,  258 

and  advertisements,  paper  by  Richardson 

Evans,  35 

Art  (Applied)  Section; — Meeting  of  the  committee,  33; 
report  of  the  council,  692 

1st  Meeting  : — “The  Adam  architecture  in  London,”  by 
Percy  Eitzgerald,  M.A.,  181 

2nd  Meeting : — “ Modern  development  of  illustrated 
journalism,”  by  Horace  Townsend,  233 
3rd  Meeting: — “ Goldsmiths’  work:  past  and  present,’’ 
by  Mrs.  Philip  Newman,  312 
4th  Meeting  : — “ The  evolution  in  decorative  art,1'  by 
Henry  Balfour,  M.A.,  455 

5th  Meeting  : — “ Pewter,”  by  J.  Starkie  Gardner,  627 
6th  Meeting  : — **  Decorative  art  and  elementary  educa- 
tion,” by  Selwyn  Image,  M.A.,  679 
Arts,  an  early  Society  of,  752 
Australian  movements  of  capital,  722 

B. 

Bain,  Sir  J.,  disc.,  railway  extension  in  India,  404 
Baker,  A.  P.,  disc.,  Tasmania  and  the  Hobart  exhibition,  494 
Baker,  Sir  Benjamin,  K.C.M.G.,  F.R.S.,  chair,  carriage- 
way pavements  for  large  cities,  61 ; chair,  adjourned  dis- 
cussion, 81 

Baker,  G.  P.,  disc.,  design  in  modern  carpets,  449 
Balance  (automatic)  of  reciprocating  machinery,  paper  by 
W.  W.  Beaumont,  205 

Bale,  E.,  R.I.,  disc.,  illustrated  journalism,  243 


! Balfour,  Henry,  paper,  evolution  in  decorative  art,  4*5; 
silver  medal  awarded  for  paper,  665 
Banking  operations  in  China,  945 
Bannister,  R.,  disc.,  California  wines,  199 
Barber,  A.  L.,  disc.,  carriage-way  pavements  in  large  citicj, 
83 

Barcelona  fine  arts  exhibition,  1894,  309 
Barker,  Mr.,  disc.,  architecture  and  advertisements,  43 
Bayley,  Sir  Steuart,  K.C.S.I.,  C. I. E. , chair,  municipal  and 
village  water  supply  and  sanitation  in  the  North-West 
Provinces  and  Oudh,  515 

Beaumont,  W.  Worby,  paper,  automatic  balance  of  recipro- 
cating machinery,  205;  silver  medal  awarded  for  paper, 
665  ; disc.,  refrigerating  apparatus,  330 
Beet,  cultivation  of,  and  manufacture  of  sugar  in  Bosnia,  903 
Beilby,  G.  T.,  disc.,  London  coal-gas  and  its  enrichment,  42  . 
Belgium,  arts  and  industries  of,  and  the  Antwerp  exhibition, 
1894,  paper  by  E.  Seve,  283 

, peach  culture  in,  878 

Bengal  lac  industry,  142 
Bicycles,  spring  spokes  for,  789 

Binns,  C.  F.,  paper,  elements  of  beauty  in  ceramics,  409 
Birdwood,  Sir  George,  K.C.I.E.,  C.S.I.,  chair,  architecture 
and  advertisements,  33 ; disc-,  goldsmiths’  work,  319  ; 
chair , elements  of  beauty  in  ceramics,  409;  chair,  evolu- 
tion in  decorative  art,  455  ; letter,  etymology  of  pewter, 
664  ; letter,  native  sweetmeats  of  Bombay,  801 
Black  Forest,  clockmaking  instruction  in  the,  878 
Blackburn,  H.,  disc.,  architecture  and  advertisements,  42  : 
Canter  lectures,  art  of  book  and  newspaper  illustration, 
93>  I05>  i21  » syllabus,  2 ; disc.,  Morocco  and  its  races, 
165  ; disc.,  illustrated  journalism,  244  ; disc.,  decorative  art 
and  elementary  education,  688 
Bolivia,  indigenous  products  of,  178 

Bombay,  native  sweetmeats,  letter.  Sir  G.  Birdwood,  801,916 
Book  and  paper  exhibition,  Paris,  1894,  140 
Book  and  newspaper  illustration,  Cantor  lectures  by  H. 
Blackburn,  93,  105,  121 ; syllabus,  2 

Books,  notes  on:— 

Beaumont,  R.,  Woven  Fabrics  at  the  World’s  Fair,  647 
Bennion,  J.  A.,  Technical  Instruction  in  Lancashire,  203 
Blackburn,  H.,  Art  of  Illustration,  721 
Bliimner,  H.,  Home  Life  of  the  Ancient  Greeks,  880 
Bookbindings  and  Rubbings  in  the  Art  Library  of  South 
Kensington,  879 

Boyd,  R.  N.,  Coal  Pits  and  Pitmen,  30 

Britten,  F.  J.,  Former  Clock  and  Watchmakers,  768 

Carnegie,  D.,  Law  and  Theory  in  Chemistry,  826 

Clapperton,  G.,  Practical  Paper  Making,  04S 

Crookes,  W.,  Select  Methods  in  Chemical  Analysis,  767 

Cumming,  L.,  Heat  Treated  Experimentally,  88o 

Dallastype  Shakespeare,  31 

Delano,  W.  H.,  Twenty -five  Years’  Experience  of 
Natural  Asphalt,  103 

Derby’s,  Earl  of,  Speeches  and  Addresses.  767 
Deschanel,  A.  P.,  Elementary  Treatise  on  Natural 
Philosophy,  by  J.  D.  Everett,  826 
Frankland,  Percy,  Micro-organisms  in  Water,  721 
Japan  Society  Transactions,  163 
Kingzett,  C.  T.,  Nature’s  Hygiene,  722 
Longman’s  Advanced  Science  Manuals,  102 
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Malo,  L.,  L‘Asphalte,  103 

Nicholls,  H.  A.  A.,  Text-book  of  Tropical  Agriculture, 
92 

Salomon,  O.,  Handbook  of  Sloyd,  767 
Stone,  J.  H.  S.  and  J.  G.  Pease,  Local  Government 
Act,  1894,  648 
Studio,  The.  92 

Taylor,  R.  A.,  Across  the  Atlantic,  281 
Traill,  H.  D.,  Social  England,  vol.  i.,  30 
Twining,  T.,  Travels  in  India,  880 
Twining,  T.,  Primary  Science,  880 

Unwin,  W.  C.,  Development  and  Transmission  of  Power 
from  Central  Stations.  767 
Wardle,  T.,  Entomology  and  Uses  of  Silk,  30 
"White,  Gleeson,  Practical  Designing,  768 
Year  Book  of  Science,  92 
Bordeaux  exhibition,  1895,  740,  758,  812 

Bosnia,  cultivation  of  beet  and  manufacture  of  sugar  in,  903 
Botley,  M.,  disc. , London  coal-gas  and  its  enrichment,  429 
Bourne,  Mr.,  disc.,  elements  of  beauty  in  ceramics,  416 
Boyd,  Nelson,  disc.,  liquid  fuel,  622 

Braddon,  Sir  Edward,  K.C.M.G.,  thanks  ©f  council  for 
paper,  18 

Bradford  corporation  electricity  supply,  letter,  J.  N.  Shool- 
bred, 333 

Braekstad,  H.  L.,  disc.,  illustrated  journalism,  243 
Bramwell,  Sir  F.  J.,  Bart.,  F.R.S.,  opening  meeting,  18 ; 
chair , automatic  balance  of  reciprocating  machines,  205  ; 
chair , rainfall  records  in  the  British  Isles,  298;  letter , 
some  reminiscences  of  steam  locomotion  on  common  roads, 
781 

Bridgman,  H.  H.,  disc. , carriage-way  pavements  for  large 
cities,  75 

Bright,  Charles,  letters , telegraphic  communication  between 
England  and  India,  232,  334 ; disc.,  electric  signalling 
without  wires,  279 

Bromhead,  S.  S.,  disc.,  liquid  fuel,  624 
Bryce,  J.  Annan,  disc.,  commerce  of  Siam,  661 
Bucharest  exhibition,  1894,  614 
Bulgaria  and  Eastern  Roumelia,  sericulture  in,  870 
Burdick,  C.  L ., paper,  the  fountain  air  brush,  344 
Burne,  Sir  Owen  Tudor,  K.C.S.I.,  disc.,  telegraphic  com- 
munication between  England  and  India,  229 

C. 

Cabs,  prizes  for,  54,  130,  352 

Cacao,  theobroma,  in  Sierra  Nevada,  Colombia,  726 
Cadett,  J.,  disc.,  some  recent  advances  in  photographic 
chemistry,  476 
Cairo  museum,  838 
Calendar  for  session,  1893-4,  4 

California  wines,  report  by  C.  F.  Oldham,  112  ; paper  by  C. 
F.  Oldham,  195 

Cameron,  Captain  V.  Lovett,  R.N.,  C.B.,  chair,  travels  in 
the  basin  of  the  Zambesi,  357  ; obituary,  407 
Canton,  paper  manufacturing  industry  at,  925 
Cantor  Lectures  : — 

Report  of  council,  693 

1st  Course  : — “The  art  of  book  and  newspaper  illustra- 
tion,by  Henry  Blackburn,  93,  105,  121 ; syllabus,  2 
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Stannus,  F.R.I.B.A.,  881,  893,  905,  917,  928;  syllabus , 
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4th  Course : — “ Photometry,"  by  Capt.  W.  de  W.  Abney, 
C.B.,  F.R.S.,  735,  747,  7595  syllabus,  408 
5th  Course  : — “ Typewriting  machines,”  by  Henry 
Charles  Jenkins,  A.M.I.C.E.,  839,  855  ; syllabus,  480 
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Carpets,  design  in  modern,  paper  by  Alexander  Millar,  433 
Carriages  (American),  paper  by  G.  H.  Thrupp,  167 
Carteighe,  Michael,  chair,  California  wines,  195  ; disc., 
annual  meeting,  702 

Carter,  R.  Brudenell,  F.R.C.S.,  chair,  refrigerating  appa- 
ratus, 322 

Cask-boring  beetle,  451 

Cassava  meal  and  tapioca,  513 

Castor  oil,  production  of,  in  India,  55 

Caucasus,  production  of  manganese  ore  in  the,  853 

Ceramics,  elements  of  beauty  in,  paper  by  C.  F.  Binns,  409 

Ceylon,  cocoanut  culture  in,  57 

Chaplin,  Right  Hon.  Henry,  M.P.,  chair,  the  Indian  cur- 
rency, 353 

Chapman,  R.  Barclay,  C.S.I.,  disc.,  the  Indian  currency,  382 
Charleton,  A.  G., paper,  nickel:  its  history,  uses,  and  dis- 
tribution, 496 

Charrington,  E.,  dssc.,  liquid  fuel,  624 
Chicago  city  statistics,  213 

, and  the  world’s  fair,  an  artist’s  view  of,  paper  by 

F.  Villiers,  49 

Chicago  Exhibition  : — 

Acknowledgments  of  the  United  States  to  govern- 
ments who  participated  in  the  exposition,  259 
Attendance  at  the  World's  Fair,  10 1 
Buildings,  453 
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Finances,  77 

Lecture  by  Hon.  J.  J.  Grinlinton,  notice,  130 
Report  on  California  wines  and  brandies,  112 
Sewerage  of  the  world’s  Columbian  exposition,  332 
British  Section  : — 

Royal  commission,  meetings  of  the  commission,  5,  81. 
259.  353.  547 

Report,  548  ; appendix,  580 
Report  of  council,  698 

List  of  exhibitors  who  have  presented  certain  of  their 
exhibits  to  the  Columbian  Museum,  139 
List  of  awards,  433,  602 
Report  on  women’s  work,  705 
China,  banking  operation  s in,  945 

, development  of  the  railroad  iron  industry  in,  752 

, economic  condition  of,  816 

, European  residents  in,  892 

, industrial  prospects  in,  877 

, paper  industry  of,  925 

, poultry  industry  in,  719 

, silk  industry,  776 

Chinese  jewellery,  744 

Christy,  T.,  disc.,  carriage-way  pavements  for  large  cities,  76 
Chubb,  Sir  G.  H.,  chair,  an  artist’s  view  of  Chicago  and  the 
world’s  fair,  49 

Cigarette  industry  in  Egypt,  869 
Cinchona  cultivation  in  British  India,  813 
Clarke,  Hyde,  letter,  Indian  currency,  388  ; letter,  railways 
in  India,  452  ; disc.,  annual  meeting,  701 
Clockmaking  industries  in  the  Black  Forest,  878 
Clowes,  Dr.  F.,  presentation  of  silver  medal  to,  16;  Cantor 
lectures,  detection  and  estimation  of  small  quantities  of 
inflammable  gas  or  vapour  in  the  air,  793,  805,  817,  827  ; 
syllabus,  132 

Coal  production  in  western  Europe,  56 

Cobb,  Francis,  chair , the  horse  from  an  artistic  point  of  view, 
21  ; disc.,  illustrated  journalism,  244;  chair,  the  fountain 
air  brush,  344;  chair,  some  recent  advances  in  photo- 
graphic chemistry,  471 ; annual  meeting,  701 ; chair, 
industries  and  prospective  sources  of  wealth  in  New  South 
Wales,  665  ; disc.,  black  and  white  in  Afrikanderland,  718 
Cocoanut  culture  in  Ceylon,  57 
Coffee  in  Costa  Rica,  201 

Coke,  use  of,  for  heating,  cooking,  and  firing  steam  boilers,  28 

I Colchester,  Lord,  chair,  Morocco  and  its  races,  157 
Cole,  Alan,  letter,  evolution  in  decorative  art,  470 
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Columbia,  marble  deposits  of,  775 

-,  tbeobroma  cacao  in  the  Sierra  Nevada,  726 

Colvin,  Sir  Auckland,  K.C.S.I.,  K.C.M.G.,  C.I.E.,  paper, 
municipal  and  village  water  supply  and  sanitation  in  the 
North-West  Provinces  and  Oudh,  515 ; silver  medal 
awarded  for  paper,  665 

Commerce,  department  of,  in  the  United  States,  770 
Commercial  museums,  734 

Committees  : — 

Applied  Art  Section,  33 
Indian  Section,  944 

Conversazione,  689  ; report  of  council,  699 
Copenhagen  exhibition  of  inventions,  1894,  78 
Coral  industry  of  Italy,  742 
Corea,  trade  of,  764 

Costa  Rica,  manufacture  of  coffee  in,  201 
Cotton,  cultivation  of,  in  Corea,  757 ; trade  in  Japan,  704 
Cotton,  General  Sir  Arthur,  K.C.S.I.,  letter , internal  land 
or  water  transit,  479 

Council,  1893-4,  1 ; report  of  council,  689 ; council,  1894-5, 
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Coward,  Mr.,  disc.,  American  carriages,  175 
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wealth  in  New  South  Wales,  675 
Cunliffe  Owen,  Sir  Philip,  K.C.B.,  K.C.M.G.,  obituary,  406 
Cuningham,  Surgeon-General  J.  M.,  C.S.I.,  disc.,  municipal 
and  village  water  supply  in  the  North-West  Provinces  and 
Oudh,  528 

Cunningham,  Lt.-Col.  Allan,  R.A.,  disc.,  automatic  balance 
of  reciprocating  machinery,  213  ; disc.,  electric  signalling 
without  wires,  279;  disc.,  refrigerating  apparatus,  330; 
disc.,  the  fountain  air  brush,  350;  disc.,  London  coal  gas 
and  its  enrichment,  430 

Cunningham,  Sir  Henry,  K.C.I.E.,  disc.,  municipal  and 
village  water  supply  and  sanitation  in  the  North-West 
Provinces  and  Oudh,  526 

Currency,  Indian,  paper  by  J.  Barr  Robertson,  353  ; ad- 
journed discussion,  377  ; letters,  Hyde  Clarke,  388 ; J.  Barr 
Robertson,  417 

Curzon,  Hon.  George  N.,  chair,  experiences  at  the  court  of 
Afghanistan,  260 
Customs  report,  868 

D. 

Dairy  industry  in  New  Zealand,  874 
Dallmeyer,  T.  R.,  presentation  of  silver  medal  to,  16 
Danvers,  Sir  Juland,  presentation  of  silver  medal  to,  17 
Davey,  H.,  disc.,  rainfall  records,  306 

Day,  Lewis  F.,  disc.,  illustrated  journalism,  244 ; disc., 
design  in  modern  carpets,  447 

Deacon,  G.  F.,  disc.,  carriage-way  pavements  for  large  cities, 

81 

Decorative  art,  evolution  in,  paper  by’  Henry  Balfour,  455 

and  elementary  education,  paper  by  Selwyn 

Image,  M.A.,  679 

Delano,  W.  H.,  letter , carriage-way  pavements  for  large 
cities,  89 

Denman,  Lord,  obituary,  804 

De  Winton,  Major,  letter,  London  coal  gas  and  its  enrich- 
ment, 453 

Donald,  J.,  letter,  carriage-way  pavements  for  large  cities, 
130 

Donaldson,  I.  Hunter,  disc.,  Adam  architecture  in  London, 
193  ; chair,  goldsmiths*  work,  past  and  present,  312 
Donnelly,  Sir  John,  elected  chairman  of  council,  723 
Douglas,  J.,  presentation  of  silver  medal  to,  16 
Doulton,  Sir  Henry,  ckair , decorative  art  and  elementary 
education,  679 ; chair,  annual  meeting,  689 
Drawing,  fountain  air  brush,  paper  by  C.  L.  Burdick,  344 
Dredge,  J.,  thanks  of  council  for  paper,  18 
Drysdale, Dr.  C.  R.,  disc.,  Indian  currency,  383 
Dyes,  action  of  light  on,  786 


E. 

Edgcome,  T.  Freevc,  disc.,  Tasmanian  and  Hobart  exhibition, 
494 

Edis,  Col.  Robert,  chair,  Adam  architecture  in  London.  iSt 
Edmeston,  Mr.,  disc.,  carriage-wafy  pavements  for  larg»-  c • <•., 
84 

Education  (elementary),  decorative  art  and,  paper  by  Selwyn 
Image,  679 

(secondary)  in  Switzerland,  763 

(technical),  ( see  “ Technical  Education  ”) 

Edwards,  Mr.,  disc.,  rainfall  records,  306 
Egypt,  cigarette  industry  in,  869 
, onion  cultivation  in,  755 

Electric  lighting  installation  in  St.  Pancras,  paper  by  Prof. 
Henry  Robinson,  246 

Electric  signalling  without  wires,  paper  by  W.  H.  Pree^e, 
274  ; signalling  through  space,  791 
Electrical  measurement,  873 

Electricity,  continuous  current  distribution  of,  at  high  volt- 
age, at  Oxford,  800 
Emigration,  recent  European,  731 
Engineering  laboratory  instruments,  799 
Englefield,  Mr.,  disc.,  pewter,  646 

Erskine,  R.  S.,  disc.,  St,  Pancras  electric  lighting  installa- 
tion, 253 

Evans,  Richardson,  paper,  architecture  and  advertisements, 
35 

Everett,  R.  L.,  M.P.,  disc.,  Indian  currency,  380 
Evolution  in  decorative  art,  paper  hy  H.  Balfour,  455 

Examinations,  Society  of  Arts  : — 

Music,  vocal  and  instrumental,  results,  747  ; report  of 
council,  698  ; table  of  interval  nomenclature  recom- 
mended, 205 
Programme,  769,  781 
Report  of  council,  696 
Results,  1894,  627 

Exhibitions  : — 

Antwerp,  paper  by  E.  Seve,  283 
Barcelona,  fine  arts,  1894,  309 
Bordeaux,  1895,  740,  758,  812 
Bucharest,  1894,  614 
Chicago  ( see  “ Chicago  exhibition  *’) 

Copenhagen,  inventions,  1894,  78 

Food,  at  Vienna,  Milan,  and  Stockholm,  431 

Foreign,  916 

Hobart,  1894-95,  481,  546 
Kioto,  1895,  838 
Leopol,  1894,  746 
London,  pottery,  723 

, silk  textiles,  514 

Luxemburg,  1894,  746 
Lyons,  1894,  45,  431 
Manchester,  arts  and  crafts,  926 

Milan,  1894,  31,  178  ; photography,  59  ; workmen’s.  59 
Monte  Video,  live  stock  and  agriculture,  942 
Nijni  Novgorod,  734 
Paris,  book  and  paper,  140 

, paper  industries,  513 

, 1900,  decree,  25 

Rouen,  1896,  740 

Santiago,  mining  and  metallurgy,  1894,  44,  142 
Strasburg,  1895,  7^8 
Vienna,  1894,  47 

F. 

Faija,  Henry,  M.Inst.C.E.,  letter,  carriage-way  pavements 
for  large  cities,  xot ; obituary , 870 
Fan  (French)  industry,  29 
industry  of  Valencia,  742 
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Fane,  Cecil,  presentation  of  silver  medal  to,  17 
Fayrer,  Sir  Joseph,  K.C.S.I.,  disc.,  municipal  and  village 
water  supply  and  sanitation  in  the  North-West  Provinces 
and  Oudh,  526 

Festing,  General,  F.R.S.,  disc.,  electric  signalling  without 
wires,  279 

Fibre,  agave  americana,  702 
Financial  statement,  1893-94,  677 

ffinch,  B.  T.,  disc.,  telegraphic  communication  between 
England  and  India,  230 
Fire-damp  (acoustic)  indicator,  143 
Fire  extinction,  178 
Fires  in  London,  257 

Fitzgerald,  Percy,  paper,  Adam  architecture  in  London,  181 ; 

silver  medal  awarded  for  paper,  665 
Flower  (artificial)  making  in  Paris,  876 

Foa,  Edouard,  paper,  travels  in  the  Basin  of  the  Zambesi, 
338 

Foliage,  artificial,  in  architecture,  Cantor  lectures  by  Hugh 
Stannus,  881,  893,  905,  917,  928 ; syllabus,  258 
Food  congress  at  Antwerp,  838 

Food  exhibitions  at  Milan,  Stockholm,  and  Vienna,  431 
Footpaths,  making  of,  779 

Foreign  and  Colonial  Section  : — 

Report  of  council,  692 

1st  Meeting: — “Morocco  and  its  races,”  by  Captain 
Rolleston,  157 

2nd  Meeting  : — “The  arts  and  industries  of  Belgium  and 
the  Antwerp  exhibition,”  by  Edward  S6ve,  213 

3rd  Meeting : — “ Travels  in  the  basin  of  the  Zambesi,”  by 
Edouard  Foa,  338 

4th  Meeting  : — “ Tasmania  and  the  forthcoming  Hobart 
international  exhibition,  1894-95,”  by  G.  Collins  Levey, 
C.M.G.,  481 

5th  Meeting  : — “ The  industries  and  prospective  sources 
of  wealth  in  New  South  Wales,”  by  Hon.  J.  Inglis, 
M.L.A.,  665 

6th  Meeting  : — “ Black  and  White  in  Afrikanderland,” 
by  W.  A.  Wills,  707 
Forest  trees  of  Nicaragua,  777 
Forestry,  British,  in  the  past,  871 
, decay  of,  788,  810,  837 

Foster,  Clement  Le  Neve,  D. Sc.,  F.R.S.,  chair,  nickel : its 
history,  uses,  and  distribution,  496 
France,  match  monopoly  in,  779 

, ramie  industry  in,  946 

, silk  industry  in,  779 

, wine  production  of  1893,  I4I 

Franklin  Society  medals  and  premiums,  129 

Fruits,  development  of  the  trade  in  tropical,  390 

Fuel,  liquid,  paper  by  G.  Stockfleth,  616  ; letters,  E.  N. 

Henwood,  703  ; A.  and  C.  Stewart,  946 
Furniture,  prizes  for  designs  for  (Owen  Jones),  839 

G. 

Galton,  Sir  Douglas,  K.C.B.,  F.R.S.,  disc.,  automatic 
balance  of  reciprocating  machinery,  213  ; disc.,  municipal 
and  village  water  supply  and  sanitation  in  the  North-West 
Provinces  and  Oudh,  527 
Gambier,  production  of,  in  Singapore,  58 
Gandon,  C.,  disc.,  London  coal  gas  and  its  enrichment,  429 
Gardiner.  Walter,  M.A.,  Juvenile  lectures,  plants  : their 
foes  and  defences,  105,  121 

Gardner,  J.  Starkie,  paper,  pewter,  627 ; silver  medal  awarded 
for  paper,  665 

Gas,  London  coal,  and  its  enrichment,  paper  by  Prof.  V.  B. 

Lewes,  419;  letter,  Major  De  Winton,  453 
Gas,  inflammable,  or  vapour  in  the  air,  detection  and  estima- 
tion of  small  quantities  of,  Cantor  lectures  by  Dr.  F. 
Clowes,  793,  805,  817,  827  ; syllabus,  132 
Gaster,  F.,  disc.,  British  rainfall,  307 ; disc.,  industries  and 
prospective  wealth  in  New  South  Wales,  674 


Geddes,  Mr.,  disc.,  industries  of  New  South  Wales,  674 
George,  H.  T.,  disc.,  design  in  modern  carpets,  449 
Germany,  glass  colouring  in,  704 
, national  wealth  of,  731 

, manufacture  of  oil  and  coal  from  peanuts  in,  745 

, peat  fuel  in,  774 

, salt  industry  in,  256 

Gibb,  Eccleston,  disc.,  St.  Pancras  electric  lighting  instal- 
lation, 254 

Gibbs,  Herbert,  disc.,  Indian  currency,  384 
Gilbert,  Sir  J.  Henry,  Ph.D.,  F.R.S.,  Albert  Medal  pre- 
sented to,  by  H.R.H.  the  Prince  of  Wales,  283 
Ginger,  cultivation  of,  in  Jamaica,  941 
Glass  colouring  in  Germany,  704 
Gold  and  silver,  total  production  of,  704,  799 

■ in  New  South  Wales,  768 

production  in  British  Guiana,  352,  916 

Goldsmid,  Sir  Frederic  J.,  K.C.S.I.,  C.B.,  chair,  telegraphs 
and  trade  routes  in  Persia,  533 
Goldsmiths*  work,  past  and  present,  paper  by  Mrs.  Philip 
Newman,  312  ; letters , E.  W.  Streeter,  322  ; Mrs.  Newman, 
352 

Gowland,  W.,  disc.,  nickel,  511,  546;  disc.,  pewter,  645 
Granville,  W.,  disc.,  electric  signalling  without  wires,  278 
Grapes,  muscatel,  cultivation  and  preparation  of,  776 
Gray,  John  A.,  paerp,  experiences  at  the  court  of  Afghan- 
istan, 260 ; silver  medal  awarded  for  paper,  665 
Greenhill,  Prof.,  F.R.S.,  automatic  balance  of  reciprocating 
machinery,  212 

Guiana  (British),  gold  production  of,  357,  916 


H. 

Haes,  Frank,  disc.,  the  horse  from  an  artistic  point  of  view, 
25 

Hagreen,  Mr.,  disc.,  Adam  architecture  in  London,  193 
Halpin,  Druitt,  disc.,  St.  Pancras  electric  lighting  instal- 
lation, 254 

Hannay,  J.  B.,  disc.,  white  lead  substitutes,  137  ; disc., 
recent  advances  in  photographic  chemistry,  477 
Hare,  Mr.  disc.,  illustrated  journalism,  244 
Harland,  R.  H.,  disc.,  white  lead  substitutes,  138 
Hart,  F.  W.,  disc.,  some  recent  advances  in  photographic 
chemistry,  477 

Hatton,  J.  L'.  S.,  disc.,  annual  meeting,  701 
Hay,  imports  of,  215,  453,  731 

Hayes,  Capt.  M.  H.,  paper,  the  horse  from  an  artistic  point 
of  view,  21 

Haywood,  Lt.-Col.  Wm.,  obituary , 453 
Head,  C.  Arthur,  disc.,  railway  extension  in  India,  403 
Headlam,  Rev.  Stewart,  disc.,  decorative  art  and  elementary 
education,  688 

Heaton,  J.  Aldam,  disc.,  design  in  modern  carpets,  448 
Helmholtz,  Professor  Hermann  von,  obituary,  838 
Hemp  of  manila,  870 

Henwood,  Edwin,  disc.,  liquid  fuel,  623  ; letter,  703 
Herbert,  Sir  Robert,  G.C.B.,  chair,  Tasmania  and  the  forth- 
coming Hobart  international  exhibition,  481 
Hesketh,  E.,  disc.,  refrigerating  apparatus,  331 
Hill,  S.  McCalmont,  disc.,  telegraphs  and  trade  routes  in 
Persia,  546 

Hindley,  Charles,  disc.,  design  in  modem  carpets,  449  ; disc., 
white  and  black  in  Afrikanderland,  718 
Hobart  international  exhibition,  1894-95,  paper  by  G.  Collins 
Levey,  C.M.G.,  481 ; royal  commission,  546 
Holland,  T.  E.,  D.C.L.,  award  of  Swiney  prize  to,  145 
Honduras,  agriculture  of,  720 

Hooper,  G.  N.,  letter,  carriage-way  pavements  for  large 
cities,  102;  disc.,  American  carriages,  174 
Horse  (the),  from  an  artistic  point  of  view,  paper  by  Captain 
M.  H.  Hayes,  21 ; letter,  T.  R.  Ablett,  46 
Houldsworth,  Sir  W.  H.,  Bart.,  M.P.,  disc.,  Indian  cur- 
rency, 378 
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Hudson,  E.  W.,  disc.,  carriage-way  pavements  for  large 
cities,  87,  91 

Hungary,  railways  in,  256 
Hygiene,  congress  of,  1894,  notice,  142 

I. 

Illustrated  journalism,  modern  development  of,  paper  by 
Horace  Townsend,  233  ; letter , J . Leighton,  280 
Illustration,  art  of  book  and  newspaper.  Cantor  lectures  by 
H.  Blackburn,  93,  105,  121  ; syllabus , 2 
Image,  Selwyn,  paper , decorative  art  and  elementary  educa- 
tion, 679 

Imperial  Institute,  pottery  exhibition,  723 
India  (British),  cinchona  cultivation  in,  813 

, cultivation  and  use  of  lentils  in,  814 

, literature  and  press  in,  791 

, manufacturing  industries  of,  769 

, production  of  castor  oil  in,  55 

(South),  farm  manure  in,  786 

Indian  Section: — 

Meeting  of  committee,  944  ; notice  of  meetings  at 
Imperial  Institute,  105,  944 
Report  of  council,  691 

1st  Meeting  : — “ The  petroleum  fields  of  India  : their 
present  condition  and  their  probable  future,”  by  R. 
D.  Oldham,  A.R.S.M.,  145 

2nd  Meeting  : — “ Telegraphic  communication  between 
England  and  India  : its  present  condition  and  future 
developments,”  by  E.  O.  Walker,  C.I.E.,  217 
3rd  Meeting : — “ Experiences  at  the  court  of  Afghani- 
stan,” by  John  A.  Gray,  late  surgeon  to  His  Highness 
Ameer  Abdur  Rahman,  260 

4th  Meeting  : — “ The  Indian  currency,”  by  J.  Barr 
Robertson,  353 

5th  Meeting : — “ Indian  railway  extension : its  relation 
to  the  trade  of  India  and  of  the  United  Kingdom,”  by 
Joseph  Walton,  393 

6th  Meeting  : — “ Municipal  and  village  water  supply 
and  sanitation  in  the  North  - West  Provinces  and 
Oudh,”  by  Sir  Auckland  Colvin,  K.C.S.I.,  K.C.M.G., 
C.I.E.,  515 

7th  Meeting : — “ The  commerce  of  Siam  in  relation  to 
the  trade  of  the  British  Empire,”  by  E.  S^  Leckie,  649 
Inglefield,  Admiral  Sir  E.  A.,  K.C.B.,  F.R.S.,  obituary , 837 
Inglis,  Hon.  J.,  paper , industries  and  prospective  sources  of 
wealth  in  New  South  Wales,  665  ; silver  medal  awarded  for 
paper,  665 

Institutions,  Union  of  : — 

Oldham  Free  Public  Library,  547 

Insurance,  accident  and  mutual,  758 
Inventions,  Copenhagen  exhibition  of,  78 
Inwards,  R.,  disc.,  rainfall  records,  306 
Iron,  rustless  coating  for,  99 

Isaacs,  Lewis  H.,  F.R.I.B.A.,  paper,  carriage-way  pave- 
ments for  large  cities,  61 ; adjourned  discussion,  81 ; reply, 
87  ; silver  medai  awarded  for  paper,  665 
Italy,  technical  education  in,  177 

, wine  production  of,  178 

, wool  production  of,  804 

J- 

Jamaica,  cultivation  of  ginger  in,  941 
Japan,  cotton  trade  in,  704 

, economic  condition  of,  836 

, industrial  prospects  in,  877 

Jenkin,  B.  M.,  disc.,  St.  Pancras  electric  lighting  installation, 
255 

Jenkins,  H.  C.,  Cantor  lectures,  typewriting  machines,  830, 
855 ; syllabus,  480 
Jewellery,  Chinese,  744 


Jones,  Chapman,  paper,  some  recent  advances  in  photo- 
graphic chemistry,  472;  silver  medal  awarded  for  paper. 
665 

Journal,  covers  for,  notice,  93 

indexes,  report  of  council,  699 

Juvenile  lectures,  “ Plants,  tl.- 

Walter  Gardiner,  M.A.,  105,  121  ; report  of  council, 

K. 

Kapp,  Gisbert,  presentation  of  silver 
St.  Pancras  electric  lighting  installation,  253 
Kashmir,  vine  disease  in,  904 

Kennedy,  Sir  Charles,  K.C.M.G.,  C.B.,  disc.,  art*  and  - 
dustrics  of  Belgium,  294  ; chair,  black  A ft 

anderland,  707 

Kensington  (South)  museum,  779 

Key,  W.,  presentation  of  silver  medal  to,  16 

Kioto  exhibition,  1895,  838 

Kitson,  Sir  James,  Bart.,  M.P.,  chair,  railway  extern:  >n  n 
India,  393 

Kitto,  B.,  disc.,  nickel,  511 
Krall,  C.,  disc.,  goldsmiths’  art,  320 

L. 

Lamington,  Lord,  disc.,  commerce  of  Siam,  660 
Lambert,  Col.,  letter,  pewter,  647 
Lange,  Sir  Daniel  A.,  obituary,  947 
Laurie,  A.  P.,  M.A paper,  white-lead  substitutes,  133 
Lawes,  Sir  John  Bennet,  Bart.,  F.R.S.,  Albert  medal  pre- 
sented to  by  H.R.H.  the  Prince  of  Wales,  283 
Layton,  Prof.,  disc.,  arts  and  industries  of  Belgium,  : ' 

Lead  (white)  substitutes,  paper  by  A.  P.  Laurie,  M.A.  . 
Leather  industry  in  Russia,  45 

and  glove  making  industry  in  Spain,  766 

Leaves,  economic  value  of,  as  forage,  215,  663 
Le  Champion,  Lt.-Col.,  disc.,  municipal  and  village  v.  r.cr 
supply  and  sanitation  in  the  North-West  Province*  a-  1 
Oudh,  330 

Leckie,  C.  S.,  paper,  commerce  of  Siam  in  relation  to  the- 
trade  of  the  British  empire,  649  ; silver  medal  awarded  f< 
paper,  665 

Leighton,  John,  disc.,  the  horse  from  an  artistic  poir.:  < : 
view,  25 ; disc.,  architecture  and  advertisements.  : . 
letter,  modern  development  of  illustrated  journalism, 
scrutineer,  annual  meeting,  690 
Lentils,  cultivation  and  use  of,  in  India,  814 
Leonard,  Mr.,  disc.,  municipal  and  village  water  supply  . d 
sanitation  in  the  North-West  Provinces  and  Oudh,  530 
Leopol  exhibition,  1894,  746 

Lett,  C.  U.  W.,  disc. , industries  and  prospective  sourc  e of 
wealth  in  New  South  Wales,  675 
Levey,  G.  Collins,  C.M.G.,  paper,  Tasmania  and  the  forth- 
coming Hobart  international  exhibition,  1804-05,  481 
Lewes,  Prof.  Vivian  B.,  paper,  London  coal  gas  and  its 
enrichments,  419  ; silver  medal  awarded  for  paper,  665 
Library,  additions  to,  780 
Liege,  prizes  offered  by  university,  178 
Light,  action  of,  on  dyes,  786 

Lightfoot,  T.  B.,  letter,  refrigerating  apparatus,  406 
Linde,  Carl,  paper,  refrigerating  apparatus,  322 
Lister,  Sir  Joseph,  F.R.S.,  Albert  medal  awarded  to,  605 
Literature  and  press  in  India,  791 

Livesey,  Frank,  disc.,  London  coal  gas  and  its  enrichment.  42S 
London  County  Council  Technical  Education  Board,  100,  85$ 
Luxembourg  work  exhibition,  1894,  746 

Lyall,  Sir  Alfred,  K.C.B.,  K.C.I.E.,  disc.,  experiences  at  the 
court  of  Afghanistan,  273 
Lj’ons  exhibition,  1894,  45,  431 

M. 

Macbeth,  R.  W.,  disc.,  white  lead  substitutes,  137 
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Machinery,  automatic  balance  of  reciprocating,  paper  by  W. 
Worby  Beaumont,  205 

Mackay,  Sir  James  L.,  K.C.I.E.,  chair,  petroleum  fields  of 
India,  145 

McMurray,  Mr.,  disc.,  Tasmania  and  Hobart  exhibition,  495 
McPherson,  H.  A.,  presentation  of  silver  medal  to,  17 
MacWilliam,  Mr.  G.  G.,  disc.,  elements  of  beauty  in 
ceramics,  416 

Mallett,  Mr.,  disc.,  the  horse  from  an  artistic  point  of  view, 

25 

Manchester  arts  and  crafts  exhibition,  916 
Manchester  canal,  letter.  Sir  Arthur  Cotton,  479 
Manganese  ore,  production  of,  in  the  Caucasus,  853 
Manila  hemp  and  tobacco,  870 
Manuel,  R.,  disc.,  California  wines,  200 
Manure,  farm,  in  South  India,  786 
Marble  deposits  of  Colombia,  775 
Marble  and  building  stone  of  New  South  Wales,  79 
Marram  grass,  140 

Marriott,  W.,  disc. , rainfall  records,  307 
Marryat,  Lt.-Col.  E.  L.,  R.  E.,  disc.,  railway  extension  in 
India,  403 

Match-making  industry  in  Russia,  407 
Match  monopoly  in  France,  779 
Matheson,  Mr.,  refrigerating  apparatus,  330 
Medals  : — 

Presentation  of,  session  1892-93,  16 

Albert,  list  of  awards,  311,  337  ; awarded  to  Sir  Joseph 
Lister,  Bart.,  F.R.S.,  665 ; presented  to  Sir  J.  B. 
Lawes  and  Sir  J.  H.  Gilbert  by  H.R.H.  the  Prince  of 
Wales,  283  ; report  of  council,  694 
Society’s  silver  medals  for  papers  read,  session  1892-93, 
presented,  16 ; awarded  for  papers  read,  session  1893- 
94,  665  ; report  of  council,  694 
Drawing  society,  1894,  615 
See  (“  Prizes  ”.) 

Meetings  of  the  140TH  Session  : — 

Annual  Meeting,  689 

Art  (Applied)  Section  (see  “ Art,  applied  ”) 

Foreign  and  Colonial  Section  ( see  “ Foreign  ’’) 

Indian  Section  [see  “ Indian  ”) 

•Ordinary  : — 

Report  of  council,  6;o 

1st  Meeting : — Opening  address  by  Sir  Richard 
Webster,  Q.C.,  M.P.,  chairman  of  the  council,  5 
2nd  Meeting : — “ The  horse  from  an  artistic  point  of 
view,”  by  Capt.  M.  H.  Hayes,  21 
3rd  Meeting : — “ Architecture  and  advertisements,”  by 
Richardson  Evans,  35 

4th  Meeting  : — “ An  artist’s  view  of  Chicago  and  the 
world’s  fair,”  by  Frederick  Villiers,  49 
5th  Meeeting : — “ Carriage-way  pavements  for  large 
cities,”  by  Lewis  H.  Isaacs,  61 
*6th  Meeting: — Adjourned  discussion  on  Mr.  Isaacs’s 
paper,  81 

7th  Meeting : — “ White  lead  substitutes,”  by  A.  P. 
Laurie,  M.A.,  133 

<3th  Meeting  American  carriages,”  by  G.  Herbert 
Thrupp,  166 

.9th  Meeting: — “California  wines,”  by  Charles  F. 
Oldham,  195 

joth  Meeting  : — “ Automatic  balance  of  reciprocating 
machinery,  and  the  prevention  of  vibration,”  by  W. 
Worby  Beaumont,  205 

.nth  Meeting : — “ The  St.  Pancras  electric  light  in- 
stallation,” by  Henry  Robinson,  M.I.C.E.,  246 
a2th  Meeting: — “Electric  signalling  without  wires,” 
by  W.  H.  Preece,  C.B.,  F.R.S.,  274 
33th  Meeting : — “ Rainfall  records  in  the  British  Isles,” 
by  G.  J.  Symons,  F.R.S.,  298 
14th  Meeting: — “Refrigerating  apparatus,”  by  Prof. 
Charles  Linde,  322 


15th  Meeting  : — “ The  fountain  air  brush,”  by  Charles 
L.  Burdick,  344 

16th  Meeting  : — “ The  elements  of  beauty  in  ceramics,” 
by  C.  F.  Binns,  409 

17th  Meeting: — “London  coal-gas  and  its  enrich- 
ment,” by  Prof.  Vivian  B.  Lewes,  419 
18th  Meeting: — “Design  in  modern  carpets,”  by 
Alexander  Millar,  433 

19th  Meeting : — “ Some  recent  developments  in  photo- 
graphic chemistry,”  by  Chapman  Jones,  471 
20th  Meeting  : — “ Nickel : its  history,  uses,  and  distri- 
bution,” by  A.  G.  Charleton,  A.R.S.M.,  496 
21st  Meeting: — “Telegraphs  and  trade  routes  in 
Persia,”  by  Lt.-Col.  H.  L.  Wells,  R.E.,  533 
22nd  Meeting: — “ Liquid  fuel,”  by  G.  Stockfleth,  615 
Melbourne,  wood  paving  in,  662 
Members,  list  of,  notice,  93 
Memorial  tablets,  report  of  council,  698 
Meteorology,  lectures  on,  notice,  431 
Milan  exhibition,  1894,  31 

photographic  exhibition,  59 

workmen’s  exhibition,  59 

united  exhibitions,  1894,  178 

Millar,  Alex.,  paper,  design  in  modern  carpets,  433 

Mineral  production  of  Ontario,  91 

Minerals  in  Nicaragua,  19 

Mining  industries  of  North  Portugal,  815 

Mining  and  metallurgy,  Santiago  exhibition,  1894,  44,  142 

Mint  (Royal)  report,  730 

Molesworth,  Sir  Guilford,  K.C.I.E.,  disc.,  Indian  currency, 
379 

Monckton,  Sir  John  B.,  chair,  American  carriages,  167 
Monte  Video  exhibition  of  live  stock  and  agriculture,  942 
Morocco  and  its  races,  paper  by  Charles  Rolleston,  157 
Morse,  Mr.,  disc.,  St.  Pancras  electric  lighting  installation, 
255 

Mosaic  work  in  Turkey,  758 

Moulton,  Fletcher,  Q.C.,  F.R.S.,  disc.,  architecture  and 
advertisements,  43 

Murzban,  M.  M.,  letter,  railway  extension  in  India,  406 

N. 

Naples,  waterworks  of,  813 
Navigation  (inland)  congress,  1894,  779 
New  South  Wales,  gold  in,  768 

, industries  and  prospective  sources  of 

wealth  in,  paper  by  Hon.  J.  Inglis,  666 

, marble  and  building  stone  in,  79 

, Royal  Society  of,  prizes  offered,  740 

New  Zealand  dairy  industry,  874 

Newman,  Mrs.  Philip,  paper,  goldsmiths’  work,  past  and 
present,  312  ; letter,  352 
Nicaragua,  agricultural  products  of,  753 

, forests  trees  of,  777 

, mineral  wealth  of,  19 

Nickel,  its  history,  uses,  and  distribution,  paper  by  A.  G. 
Charleton,  496 

Nightingale,  Florence,  letter,  municipal  and  village  water 
supply  and  sanitation  in  the  North-West  Provinces  and 
Oudh,  526 

Nijni  Novgorod  exhibition,  1894,  734 
Norwegian  timber  trade,  754 
— — wood  pulp  industry,  764 

O. 

Obituary  - 

Report  of  council,  699 

Cameron,  Capt.,  R.N.,  C.B.,  407 

Cunliffe-Owen,  Sir  Philip,  K.C.B.,  K.C.M.G.,  406 

Denman,  Lord,  804 

Faija,  Henry,  M.I.C.E.,  870 

Haywood,  Lieut.-Colonel  William,  453 


November  16, 1894.]  JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


957 


Obituary  {continued). 

Helmholtz,  Professor  Hermann  von,  838 

Inglefield,  Sir  Edward  A.,  K.C.B.,  F.R.S.,  837 

Lange,  Sir  Daniel  Adolphus,  947 

Papworth,  Wyatt,  804 

Pearson,  Dr.  C.  H.,  664 

Reckenzaun,  A.,  20 

Topley,  W.,  F.R.S.,  879 

Walter,  John,  947 

Wright,  Dr.  C.  R.  Alder,  F.R.S.,  778 
O’Driscoll,  F.,  M.P.,  disc.,  rainfall  records,  307 ; disc., 
London  coal-gas  and  its  enrichment,  429 
Oldham,  C.  F.,  report  on  California  wines  and  brandies  at 
Chicago  exhibition,  112;  paper,  California  wines,  195 
Oldham,  R.  D.,  paper,  petroleum  fields  of  India  : their 
present  condition  and  their  probable  future,  145 
Onion  cultivation  in  Egypt,  755 
Ontario,  mineral  production  of,  91 
Orange  culture  in  Tahiti,  868 
Oriental  congress,  1894,  notice,  392 
Oswald,  Dr.,  disc.,  Morocco  and  its  races,  166 
Owen  Jones  prizes,  827,  839  ; report  of  council,  695 

P. 

Papworth,  Wyatt,  letter,  Adam  architecture  in  London, 
195  ; obituary,  804 

Paris  book  and  paper  exhibition,  1894,  140 

exhibition,  1900 ; decree,  26 

, paper  industries  exhibition,  513 

Parkes,  Louis  C.,  M.D.,  letter,  carriage-way  pavements  for 
large  cities,  89 

Patchell,  W.  H.,  disc.,  St.  Pancras  electric  lighting  installa- 
tion, 255 

Patents  in  1893,  663 

Pavements  (carriage-way)  for  large  cities,  paper  by  Lewis  H. 
Isaacs,  61  ; adjourned  discussion,  8i  ; letters,  H.  Faija, 
101 ; G.  N.  Hooper,  102 ; J.  L.  Spoor,  119  ; J.  Donald,  130 ; 
A.  Yentris,  142 

Paving  (wood)  in  Melbourne,  662 
Peach  culture  in  Belgium,  871 

Peanuts  in  Germany,  manufacture  of  oil  and  food  from,  745 
Pearson,  Dr.  C.  H.,  obituary , 664 
Peat  fuel  in  Germany,  774 

Pennell,  Joseph,  chair,  modern  development  of  illustrated 
journalism,  233 

Perceval,  Sir  Westby,  B.,  presentation  of  silver  medal  to,  17  ; 

disc.,  liquid  fuel,  624 
Perfume  (oriental),  industry,  202 

Persia,  telegraphs  and  trade  routes  in,  paper  by  Lt.-Col.  H. 

L.  Wells,  R.E.,  534 
, woollen  industries  of,  745 

Petrie,  Wm.  Flinders,  presentation  of  silver  medal  to,  18 

Petroleum  in  England,  209 
in  Sumatra,  704 

fields  of  India,  their  present  condition  and  their 

probable  future,  paper  by  R.  D.  Oldham,  145 
Pewter,  paper  by  J.  Starkie  Gardner,  627 

, etymology  of,  letters,  Sir  George  Birdwood,  664 ; 

Walter  Smartt,  703 

Philipson,  J.  jun.,  disc.,  American  carriages,  174 
Photographic  chemistry,  some  recent  advances  in,  paper  by 
Chapman  Jones,  472 
Photographic  exhibition,  Milan,  59 
Photography,  art  and,  478 

, scientific  applications  of,  891 

Photometry,  Cantor  lectures,  Captain  Abney,  C.B.,  F.R.S., 
735»  747»  759  5 syllabus,  408 

Pimm,  J.  Norris,  chair,  London  coal-gas  and  its  enrichment, 
419 

Plants,  their  foes  and  defences,  Juvenile  lectures  by  W. 

Gardiner,  M.A.,  105,  121 
Plough  in  India,  soil  inverting,  875 
Portugal  (North),  mining  industries  of,  815 


Pottery  exhibition  at  the  Imperial  Institute,  723 
Poultry  industry  in  China,  719 
Precious  stones  in  Siberia,  58 

Preece,  William  H.,  C.B.,  F.R.S.,  chair,  St.  Pancras  elec- 
tric light  installation,  246  ; paper,  electric  signalling  with- 
out wires,  274  ; thanks  voted  for  his  pap  ..'nailing 

through  space,  791 

Prendergast,  General,  letter,  commerce  of  Siam,  661 
Price,  Mr.,  disc.,  London  coal  gas  and  its  enrichment,  430 
Pringle,  Brigade-Surgeon  R.,  disc.,  municipal  and  village 
water  supply  and  sanitation  in  the  North- West  Province* 
and  Oudh,  530 

Prizes  : — 

Cabs,  offered  by  coachmakers’  company,  54 

Mr.  Thrupp,  130,  352 

Coachmakers’  Company,  offer,  944 
Drawing,  report  of  council,  695 
Mulready  prize,  report  of  council,  695 
Owen  Jones,  613,  827,  839  ; report  of  council,  695 
Silver  cup,  prize  offered  for|design,  547  ; report  of  council, 
695 

Stock,  John,  report  of  council,  695 

Swiney,  list  of  recipients,  5;  notice,  133  ; awarded  to  T. 
E.  Holland,  D.C.L.,  145  ; report  of  council,  694 
Probyn,  Lesley,  disc.,  Indian  currency,  386 
Punjab,  manufacture  of  earthenware  toys  in  the,  18 

Q. 

Quicksilver  mines  of  Tuscany,  773 

R. 

Rabbit  skins,  214 

Railroad  iron  industry  in  China,  752 

Railway  extension  in  India,  and  its  relation  to  the  trade  of 
India  and  of  the  United  Kingdom,  paper  by  J.  Wilton, 
393  ; letter,  Hyde  Clarke,  452 
Railways  in  Hungary,  256 
in  Russia,  940 

Rainfall  records  in  the  British  Isles,  paper  by  G.  J.  Symons, 
F.R.S.,  298 

Ramie  industry  in  France,  946 

Rankin,  D.  J.,  disc.,  travels  in  the  basin  of  the  Zambesi.  341 
Rawlinson,  Sir  Robert,  K.C.B.,  disc.,  municipal  and  village 
water  supply  and  sanitation  in  the  North-West  Province* 
and  Oudh,  528 

Reading-room,  contributions  to,  948 
Reckenzaun.  A.,  obituary , 20 
Redman,  J.  Fell,  disc.,  the  fountain  air  biush,  350 
Redwood,  Boverton,  disc.,  petroleum  fields  of  India,  156  4 
chair,  liquid  fuel,  615 

Refrigerating  apparatus,  paper  by  Prof.  Carl  Linde,  322  ; 

letters,  L.  Sterne,  392  ; T.  B.  Lightfoot,  406 
Reid,  Walter  F.,  disc.,  carriage-way  pavements  for  large 
cities,  85 

Reunion,  sugar  planting  in,  391 
Rhine  vintage  of  1893,  733 

Rich,  Col.,  disc.,  carriage-way  pavements  for  large  cities,  76 
Richmond,  new  lock  and  weir,  625 

Richmond,  J.,  disc.,  architecture  and  advertisements,  44 
Rigg,  A.,  disc.,  carriage-way  pavements  for  large  cities.  85 
Rix,  Wilton  ?.,  presentation  of  silver  medal  to,  17 
Roberts-Austen,  Professor  W.  C.,  C.B.,  F.R.S.,  chair, 
white-lead  substitutes,  133  ; chair,  pewter,  627 
Robertson,  J.  Barr,  presentation  of  silver  medal,  17  ; Paper, 
Indian  currency,  353  J letter,  417  J Utter,  railway  extension 
in  India,  406 

Robinson,  Professor  Henry,  M.Inst.C.E.,  paper,  St.  Pancras 
electric  lighting  installation,  246 
Robinson,  John,  Utter,  British  forestry,  837 
Robinson,  Mr.,  disc.,  American  carriages,  176 
Robson,  Mr.,  disc.,  architecture  and  advertisements,  42 
Roechling,  H.  Alfred,  Utter,  carriage-way  pavements  for 
large  cities,  88 
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Rolleston,  C.,  paper,  Morocco  and  its  races,  157 
Rollit,  Sir  Albert  K.,  LL.D.,  M.P.,  chair,  arts  and  industries 
of  Belgium  and  the  Antwerp  exhibition,  1894,  283 
Rouen  exhibition,  1896,  740 
Roumelia  (Eastern),  sericulture  in,  870 
Royal  institution,  Davy-Faraday  research  laboratory,  804 
Russia,  beet  sugar  industry  in,  77 

, village  leather  industry  in,  45 

, matches,  407 

, railways  in,  940 

• , sericulture,  741 

, ■tfvool  industry,  757 

S. 

.’Salt  industry  in  Germany,  256 
Sanitary  institute,  notice,  916 

.Santiago  exhibition  of  mining  and  metallurgy,  1894,  44?  x42 
Scrutineers,  J.  Leighton  and  J.  J.  Yezey  appointed,  690 
Scott,  R.  H.,  F.R.S.,  rainfall  records  in  the  British  Isles,  306 
Seal,  extinction  of  the  southern  fur,  838 

Segundo,  E.  C.  de,  disc.,  automatic  balance  of  reciprocating 
machinery,  213 

Sericulture  in  Bulgaria  and  Eastern  Roumelia,  870 

- — — , in  Russia,  741 

in  Spain,  811 

Sessional  arrangements,  1893-94,  1 ; 1894-95,  927.  943 
Seve,  E.,  paper,  arts  and  industries  of  Belgium  and  the 
Antwerp  exhibition,  1894,  283  ; silver  medal  awarded  for 
paper,  665 

Sewerage  of  the  world’s  Columbian  exposition,  332 
•Shaw,  Sir  Eyre,  K.C.B.,  disc.,  arts  and  industries  of  Belgium, 
296 

Shoolbred,  J.  N.,  disc.,  St.  Pancras  electric  lighting  in- 
stallation, 252 ; Bradford  corporation  electricity  supply, 
333 

Siam,  commerce  of,  in  relation  to  the  trade  of  the  British 
empire,  paper  by  C.  S.  Leckie,  649 
Siberia,  production  of  precious  stones  in,  58 
Siemens,  Alex.,  disc.,  St.  Pancras  electric  lighting  installa- 
tion, 253  ; disc.,  electric  signalling  without  wire;  279 
Signalling  through  space,  791 
Silk  association,  report,  773 
Silk  industry  in  Shantung,  776 

in  France,  779 

Silk  textiles  exhibition,  514 

Silkworms  of  the  tropics,  proposed  system  for  pasteurizing 
the  multivoltine,  by  L.  Wray,  jun,  127;  letter,  T.  Wardle, 
178 

Silver,  Arthur,  letter,  design  in  modern  carpets,  450 
Silver,  total  production  of  gold  and,  704,  779 
Simmonds,  P.  L .,  disc.,  arts  and  industries  of  Belgium,  295 
Singapore,  production  of  gambier  in,  58 
Smartt,  Walter,  letter,  etymology  of  pewter,  703 
Spain,  leather  and  glove  making  industry  in,  766 
, sericulture  in,  81 1 

, taxation  of  industry  and  commerce  in,  790 

Spiers,  Phene,  disc.,  evolution  in  decorative  art,  469  ; disc., 
pewter,  646 

Spoons  (wooden),  in  Russia,  479 
Spoor,  J.  L.,  letter,  carriage-way  pavements,  119 
•Stannus,  H.,  presentation  of  silver  medal  to,  17  ; disc.,  Adam 
architecture  in  London,  193  ; disc.,  goldsmiths’  art,  520; 
disc.,  elements  of  beauty  in  ceramics,  415  ; chair,  design 
in  modern  carpets,  433  ; disc.,  evolution  in  decorative  art 
469 ; disc.,  pewter,  646  ; disc.,  decorative  art  and  ele- 
mentary education,  687  ; Cantor  lectures,  artificial  foliage 
in  architecture,  881,  893,  905,  917,928  ; syllabus,  258 
Statham,  H.  H.,  disc.,  architecture  and  advertisements,  42  ; 

disc.,  Adam  architecture  in  London,  192 
Statistical  (Royal)  Society,  722 

Steam  locomotion  on  common  roads,  some  reminiscences  of, 
by  Sir  F.  Bramwell,  781 ; letter,  860 
Sterne,  L.,  disc.,  refrigerating  apparatus,  330;  letter,  392 


Stevenson,  Mr.,  disc.,  carriage-way  pavements  for  large 
cities,  76 

Stewart,  A.  and  C.,  letter,  liquid  fuel,  946 
Stockfleth,  G.,  disc.,  liquid  fuel,  616 
Strasburg  exhibition,  1895,  768 
Sugar  (beet)  industry  in  Russia,  77 

, manufacture  ®f,  in  Bosnia,  903 

, planting  in  Reunion,  391 

Sumatra,  petroleum  in,  704 

Sutherland,  Sir  Thomas,  K.C.M.G.,  M.P.,  chair,  telegraphic 
communication  between  England  and  India,  217 
Sweet,  Mr.,  disc.,  St.  Pancras  electric  lighting  installation, 
255 

Sweetmeat  industry  in  Turkey,  756 

Sweetmeats  (native)  of  Bombay,  letter,  Sir  G.  Birdwood,  801, 
916 

Swiney  prize,  list  of  recipients,  5 ; notice,  133  ; awarded  to 
T.  E.  Holland,  D.C.L.,  145  ; report  of  council,  694;  offer 
of  prize  for  cup,  547 

Switzerland,  secondary  education  in,  763 

, telegraph  and  telephone  in,  734 

Sydney  water  supply,  79 

Symons,  G.  J.,  F.R.S.,  paper,  rainfall  records  in  the  British 
Isles,  298  ; silver  medal  awarded  for  paper,  665 

T. 

Tahiti,  orange  cultivation  in,  868 

, cultivation  of  vanilla  in  452 

Tapioca,  513 

Tasmania  and  the  forthcoming  Hobart  international  exhibi- 
tion, 1894-95,  paper  by  G.  Collins  Levey,  C.M.G.,  481 
Taxation  of  industry  and  commerce  in  Spain,  790 
Tea,  Indian  and  Ceylon,  729 
- — — growing  in  the  United  States,  743 

Technical  education  board  of  the  London  County  Council, 
100,  838 

for  painters,  100 

in  Italy,  177 

, promoted  by  County  Councils,  942 

instruction  in  Lancashire,  215 

Telegraph  and  telephone  in  Switzerland,  734 
Telegraphic  communication  between  England  and  India, 
paper  by  E.  O.  Walker,  217 ; letteis,  C.  Bright,  334, 
Secretary,  Bengal  Chamber  of  Commerce,  417 
Telegraphs  and  trade  routes  in  Persia,  paper  by  Lt.-Col.  H. 
L.  Wells,  534 

Thackeray,  Col.  E.  F.,  R.E.,  C.B.,  Y.C.,  disc.,  experiences 
at  the  court  of  Afghanistan,  274 
Theatres,  receipts  of  Paris,  479 

Thomas,  Carmichael,  disc.,  illustrated  journalism,  243 
Thomas,  Cave,  disc.,  goldsmiths’  work,  319 
Thornton,  T.  H.,  C.S.I.,  disc.,  telegraphic  and  trades  routes 
in  Persia,  545 

Thornycroft,  J.  I.,  F.R.S.,  disc.,  automatic  balance  of  re- 
ciprocating machinery,  212 

Thrupp,  G.  A.,  letter,  carriage-way  pavements  for  large 
cities,  90  ; disc.,  American  carriages,  174 
Thrupp,  G.  Hi..,  paper,  American  carriages,  167 
Timber  trade  in  Norway,  754 
Tobacco  (Ottoman)  industry,  733 

of  Manila,  870 

Tonquin,  industries  of,  854 
Topley,  W.,  obituary,  879 
Tower-bridge,  779 

Townsend,  Horace, paper,  modern  development  of  illustrated 
journalism,  233 

Toys,  manufacture  of  earthenware  in  the  Punjab,  18 
Treasurers’  statement  ot  receipts  and  expenditure,  1893-94, 
677  • 

Trenner,  Mr.,  disc.,  carriage-way  pavements  for  large  cities, 
76 

Trewby,  W.  G.,  disc.,  California  wines,  200 ; disc.,  liquid 
fuel,  624 

Tripp,  W.  B.,  disc.,  rainfall  records,  307 
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Trotter,  A.  P.,  disc.,  automatic  balance  of  reciprocating 
machinery,  213 
Turkey,  mosaic  work  in,  758 

, Ottoman  tobacco  industry,  733 

, sweetmeat  industry  in,  756 

Turner,  Pierson,  disc.,  automatic  balance  of  reciprocating 
machinery,  213 

Tuscany,  quicksilver  mines  of,  773 
Tyler,  Sir  Henry,  disc.,  white-lead  substitutes,  138 
Type-writing  machines,  Cantor  lectures  by  H.  C.  Jenkins, 
839,  855  ; syllabus,  480 


United  States,  tea  growing  in  the  743 
, department  of  commerce  in,  770 


Y. 

Yalencia,  fan  industry  of,  742 

Yan  der  Weyde,  H.,  presentation  of  silver  medal  to,  16 

Vanilla,  cultivation  of,  in  Tahiti,  452 

Yentris,  A.,  letter,  carriage-way  pavements  for  large  cities, 
89,  142 

Verney,  F.  W.,  disc.,  commerce  of  Siam,  660 

Vezey,  J.  J.,  scrutineer,  annual  meeting,  690 

Vibration,  automatic  balance  of  reciprocating  machinery  and 
prevention  of,  paper  by  W.  W.  Beaumont,  205 

Vienna  exhibition,  1894,  47 

Villiers,  Y.,  paper,  an  artist’s  view  of  Chicago  and  the  world’s 
fair,  49 

Vincent,  Mr.,  disc.,  architecture  and  advertisements,  43 

Vine  disease  in  Kashmir,  904 

Voelcker,  Dr.,  letter,  municipal  and  village  water  supply  and 
sanitation  in  the  North-West  Provinces  and  Oudh,  532 


Walford,  Ernest  L.,  disc.,  railway  extension  in  India,  405 

Walker,  E.  O.,  paper,  telegraphic  communication  between 
England  and  India,  217 

Wallace,  J.  Stewart,  M.P.,  disc.,  American  carriages,  175 

Waller,  Rev.  Horace,  disc.,  travels  in  the  basin  of  the 
Zambesi,  341 ; disc.,  black  and  white  in  Afrikanderland,  717 

Walter,  John,  obituary,  947 

Walton,  Joseph,  paper,  railway  extension  in  India,  and  its 
relation  to  the  trade  of  India  and  of  the  United  Kingdom, 
393 

Wardle,  T.,  letter.  Pasteurization  of  multi voltine  silkworms, 
178 

Warren,  W.,  disc.,  liquid  fuel,  623 

Water  supply  and  sanitation,  municipal  and  village,  in  the 
North-West  Provinces  and  Oudh,  paper  by  Sir  Auckland 
Colvin,  515 

of  Sydney,  79 

Waterworks  of  Naples,  813 

Weather  reporting  in  the  United  States,  838 


Webber,  S.  B.,  disc.,  goldsmiths’  work,  319 
Webster,  Miss,  disc.,  design  in  modern  carpets,  4 19 
Webster,  Sir  Richard,  G.C.M.G.,  Ml-,  :-,: 

address  as  chairman  of  council^;  chair,  electric  signal- 
ling without  wires,  274  ; chair,  annual  meeting,  689 
Wedderburn,  Sir  William,  Bart.,  M.P.,  disc.,  municipal  and 
village  water  supply  and  sanitation  in  the  North-West 
Provinces  and  Oudh,  529 
Wells,  Lieut. -Colonel  H.  L.,  R.E.,  dl 
munication  between  England  and  India,  231  ; Paper,  tele- 
graphs and  trade  routes  in  Persia,  534 
West,  J.,  disc.,  London  coal  gas  and  its  enrichment,  428 
West,  Sir  Raymond,  K.C.I.E.,  disc.,  Indian  currency,  377 
Whaling  in  the  South  Seas.  854 
Wheatley,  H.  B.,  disc.,  Adam  arc  hitec  ton  ill  ;.  rad 
White,  Gleeson,  disc.,  illustrated  journalism,  2;;  ; dli 
design  in  modern  carpets,  447 
White,  H.  Thirkell,  presentation  of  silver  mi 
White-lead  substitutes,  paper  by  A.  P.  Laurie,  M.A.,  133 
Whiteley,  Mr.,  disc.,  white-lead  substitutes,  138 
Wilde,  S.  J.,  petroleum  fields  of  India,  156,  203 
Wills,  W.  A.,  paper,  black  and  white  in 
Wilson,  Sir  Alexander,  chair,  Indian  currency,  379;  cnair 
commerce  of  Siam,  649 

Wine  production  of  France  in  1893,  141  ; of  Italy,  178 

Rhine  vintage  of  1893,  733 

Wines,  California,  paper  by  C.  F.  Oldham,  195 

and  brandies  of  California,  report  on,  at  Chicago 

exhibition,  112 

Wolstenoroft,  T.,  disc.,  elements  of  beauty  in  rcrara: 

Wood,  Sir  Henry  Trueman,  disc.,  Amei 
scientific  applications  of  photography,  891 
Wood,  W.  Martin,  disc.,  telegraphic  communication  between 
England  and  India,  229;  disc,,  Indian  currency,  389: 
letter , railway  extension  in  India,  405  ; disc.,  elements  of 
beauty  in  ceramics,  416;  annual  meeting,  701 
Wood  pulp  industry  in  Norway,  764 
Wool  production  of  Italy,  804 
Woollen  industries  of  Persia,  745  ; of  Russia,  757 
Workmen’s  exhibition,  Milan,  59 

Wray,  L.,  jun.,  letter,  proposed  system  for  pasteurizing  the 
multivoltine  silkworms  of  the  tropics,  127 
Wright,  Dr.  C.  R.  Alder,  F.R.S.,  obituary,  778 
Wiinsch,  E.  A.,  letter,  Antwerp  exhibition,  350 


Y. 

Youl,  Sir  James  A.,  K.C.M.G.,  disc.,  Tasmania 
Hobart  exhibition,  493 

Young,  Sir  Frederick,  K.C.M.G.,  disc.,  Tasmania  and  the 
Hobart  exhibition,  494 


Zambesi,  travels  in  the  basin  of,  paper  by  E.  Foa,  33S 


PRINTED  BY  WILLIAM  TROUNCE,  10,  GOUGH-SQUARE,  FLEET-STREET,  K.C\ 


[ 


■ 

* 

■ 


' 


' 

' 


. 


■ 

■ 


A . 


